
HIGHER EDUCATION COMMISSION OF PAKISTAN

RECOGNIZED BY:

HIGHER EDUCATION COMMISSION



INDEXING

INDEX MEDICIUS
FOR THE EASTERN MEDITERRANEAN REGION Regional Office for the Eastern Mediterranean

INTERNATIONAL COMMITTEE of  
MEDICAL JOURNAL EDITORS



About the Journal

PBMJ VOL. 5, Issue. 5 May 2022

Types of Articles

Aims and Scope 

Pakistan Biomedical Journal is an open access, peer-reviewed International journal that publishes in all �elds of health, allied 

health and biomedical sciences for an internationally diverse authorship. Clinical studies, clinical trials, population studies, 

public health, discovery medicine, study of microbes, molecular and cellular biology, basic mechanisms of biology, genetics, 

cancer biology, molecular medicine, pharmacology, virology, chemical biology, immunobiology, chemical biology, 

physiological and pathological studies are within the scope of journal.

A highly-cited, multi disciplinary, international editorial board assures timely publication of manuscripts and reviews on 

latest advancements in biomedical sciences.

Research papers

Short communications

Review or mini-reviews

Commentaries

Perspectives, opinion

Meta-analysis

Case reports

Case studies

Case-control studies

Reviews on recent progress in biomedical sciences are commissioned by the editors. The purpose of the Pakistan 

Biomedical Journal is to publish scienti�c and technical research papers to bring attention of international researchers, 

scientists, academicians, health care professionals towards the recent advancements in biomedical sciences. The articles 

are collected in the form of reviews, original and clinical studies. It may serve as a global platform for scientists in relevant 

�elds to connect and share ideas mutually. This journal is open to all the research professionals whose work fall within our 

scope. Submission are welcome and may be submitted here.

submissions@pakistanbmj.com

        @JournalPakistan

        @Pakistanbmj



Manuscript Organization

PBMJ VOL. 5, Issue. 5 May 2022

Title

The title of the paper should provide a concise statement of the contents of the paper. A good title is very important and will 

attract readers and facilitate retrieval by online searches, thereby helping to maximize citations. The title should include 

topical keywords and allude to the interesting conclusions of the paper. A title that emphasizes the main conclusions, or 

poses a question, has more impact than one that just describes the nature of the study.

Running Head

Running head should be added in the header along with the page numbers.

Type of Article

Research Article/ Case Report/ Review Article/ Opinion/ Short Communication/ Mini Review/ Letter to Editor

Running Title: A short version of the paper title.

Keywords: The major keywords used in the article have to be mentioned.

Authors

List here all author names Author¹, Author² and Author³

¹Author department, University, Country 

²Author department, University, Country 

³Author department, University, Country

*Corresponding Author

Author name, A�liation, Department Name, University Name, Address, City, State, Country, E-mail:

Abstract

Abstract should include a brief content of the article. It should be structured not more than 250 words. It should include 

following sub headings: Objective, Methods, Results, Conclusions.

 

Abbreviations

If there are any abbreviations in the article they have to be mentioned.

INTRODUCTION
Provide a context or background for the study (i.e.,the nature of the problem and its signi�cance). State the speci�c purpose 

or research objective of, or hypothesis tested by, the study or observation; the research objective is often more sharply 

focused when stated as a question. Both the main and secondary objectives should be made clear, and any pre-speci�ed 

subgroup analyses should be described. Give only strictly pertinent references and do not include data or conclusions from 

the work being reported.

METHODS
The Methods section should include only information that was available at the time the or plan of the protocol. All information

gathered during the conduct of study should be included in the result section.

Study Design, Inclusion / Exclusion Criteria, Data collection procedure, Statistical analysis.

RESULTS
Present your results in logical sequence in the text, tables, and illustrations, giving the main or most important �ndings �rst. 



Manuscript Organization

PBMJ VOL. 5, Issue. 5 May 2022

Do not repeat in the text all the data in the tables or illustrations; emphasize or summarize only important observations. 

When data are summarized in the results section, give numeric results not only as derivatives (for example, percentages) 

but also as the absolute numbers from which the derivatives were calculated, and specify the statistical methods used to 

analyze them. Table font should be 10 and caption should be below table and �gure.

 

Data should not be duplicated in both �gures and tables. The maximum limit of tables and �gures should not exceed more 

than 4. Mention the �ndings of the study in paragraph, while mentioning �gure and table number in text in sequential order.

TABLE
Table should not be copy pasted or in picture form

DISCUSSION
Discuss your �ndings by comparing your results with other literature

REFERENCES
References should not be less than 20.

In text references should be in number style.  For Example  [1]

Follow the Pubmed Referencing style

Provide the DOI link

Example: Cook NR, Rosner BA, Hankinson SE, Colditz GA. Mammographic screening and risk factors for breast cancer. 

American  Journal of Epidemiology. 2009 Dec;170(11):1422-32. doi: 10.1093/aje/kwp304.

If there are more than six authors, write et al. after the �rst six names.

CONCLUSION (S)
Conclusion should elucidate how the results communicate to the theory presented as the basis of the study and provide a 

concise explanation of the allegation of the �ndings.

ACKNOWLEDGEMENT
Provide the list of individuals who contributed in the work and grant details where applicable 

Plagiarism policy

Similarity index should be less than 19, and less than 5 from individual sources. 

Authorship Letter 

Signed authorship letter  by all authors including there current department, University, City, Country, Email.

Declaration Form

Signed declaration form submit by corresponding author.

The submission of article should include: manuscript according to journal guidelines, authorship letter, declaration 

form. It should be submitted to the following email id: 

 submissions@pakistanbmj.com



IS
S

U
E

 0
5

V
O

L
U

M
E

 0
5

  

Prof. Dr. Fridoon Jawad Ahmad, Ph.D

University of Health Sciences, Lahore, 

Pakistan

Dr. Humera Kausar, Ph.D

Associate Professor

Kinnaird College for Women University,

Lahore, Pakistan

Dr. Muhammad Akram Tariq, Ph.D

Associate Professor

Higher Education Department 

(HED), Lahore, Pakistan

E
d

it
o

rs
 In

-C
h

ie
f

A
ss

o
c

ia
te

 
E

d
it

o
r Dr. Ahmed Alwazzan

Division of Gynecology Oncology, Faculty of Medicine

King Abdul Aziz University, Jeddah, Saudi Arabia

TEAM
EDITORIAL



IS
S

U
E

 0
5

V
O

L
U

M
E

 0
5

   

BOARD
EDITORIAL

Dr.

Dr. Dr.

Dr.

Dr. Dr.

Dr.

In
te

rn
a

ti
o

n
a

l 
M

e
m

b
e

rs

Dr.Dr.

Dr. Beatrice Paradiso, MD, Double Ph.D

Dolo Hospital, Venice, Italy

Jeddah,



CONTENTS
TABLE OF 

02
Guest Editorial

Ashwagandha and its Pharmacological Activity against Immunity
Nazia Koser, Hooria Mubashar and Amber Hassan

IS
S

U
E

 0
5

V
O

L
U

M
E

 0
5

  

Editorial

Cholera Epidemic of 2022
Anna Maria Lavezzi 01

Letter to Editor

Diabetes Mellitus: Life Style, Obesity and Insulin Resistance
Minal Butt, Huma Bader Ul Ain, Tabussam Tufail, Shahnai Basharat, Zeenat Islam, Baila 

Ahmad, Sahar Imran, Rabia Hussain and Muhammad Imran
03

Review Article

Bioactive Pro�le and Health Claims of Ginkgo biloba
Muhammad Aqib Saeed, Huma Bader Ul Ain, Ha�za Nazia Koser, Bahisht Rizwan, 

Tabussam Tufail, Muhammad Abdullah, Farrukh Jawad Alvi, Asifa Saleem, Sahar Imran, 

Fatima Zahra

06

Gestational Diabetes and its Therapeutic Nutritional Care
Maryam Maqsood, Huma Bader Ul Ain, Ayesha Naqoosh, Rida Naqoosh, Tabussam Tufail, 

Ayesha Amjad, Muhammad Imran, Sahar Imran, Asifa Saleem, Habib-ur- Rehman
12

Health Promoting Properties and Extraction of Speci�c Bioactive 
Compounds in Blueberries
Nabia Ijaz, Huma Bader Ul Ain, Shahid Bashir, Tabussam Tufail, Kashif Ameer, Sahar 

Imran, Kainat Abid, Fatima Zahra, Asifa Saleem

18

Undernutrition with Special Reference to Iron-de�ciency Anemia 
in Reproductive Age Group Females in Pakistan
Rozina Shahadat Khan, Huma Bader Ul Ain, Tabussam Tufail, Muhammad Imran, Sahar 

Imran, Sunair Siddique khan, Romaisa Siddique, Faiz Rasool, Saira Ahmad, Habib-Ur 

Rehman

21



CONTENTS
TABLE OF 
IS

S
U

E
 0

5
V

O
L

U
M

E
 0

5
  

A Review of Oral Lichen Planus and its Management with Herbal 
Treatment
Madiha khan niazi; Kinza Jalal; Huma Amjad; Sana Jamshed; Sahar Imran, Wajeeha 

Arooj, Nizwa Choudhary, Farooq Hassan

Emerging trends in Diagnosis and Treatment of Brain Tumor

Rashida Perveen, Muhammad Naveed Babur, Noor Ul Ain Shah, Adnan Hafeez, Sadia 

Sabir, Tahreem Fatima , Rai Shahzad Ali, Aiman Faizan

29

33

The Association of Covid-19 Outbreak with Cancer Patients

Wardha Ghaffar, Maha Noor, Parsikla Akram, shehla javaid38

Anatomical Sites OF Super�cial Basal Cell Cancers Demonstrate 
Higher Rates of Mixed Histology
Zahid Sarfaraz Khan, Asim Muhammad, Muhammad Ataullah, Syeda Gulrukh Saba Shah, 

Tehmina Naushin, Hina Mir, Nabiha Naeem, Ziyad Ahmad, Sudhair Abbas Bangash, Irfan 

Ullah

Association Between Foot Pain and High Heeled Shoes in 
Working Women
Saba Fatima , Usman Riaz , Ayma Sadia , Maham Khalid , Ahmed Jamal , Tamknat Ilyas

44

49

Awareness and Knowledge of Human Immunode�ciency Virus 
Transmission and Prevention from Mother to Child: A Cross-
Sectional Study among Female Sex Workers

Akash John, Tallat Anwar Faridi

54

Original Articles

Cauda Equina Syndrome Outcome: Early V/S Late Surgery
Ramesh Kumar, Muhammad Faaiq Ali, Shiraz Ahmed Ghouri, Farrukh Zul�qar, Qazi 

Muhammad Zeeshan, Muhammad Asim Khan Rehmani
59

Correlation Between Mobility Restriction, Body Image 
Perception and Prosthesis Satisfaction Among Lower Limb 
Amputee Prosthesis Users
Farah Javaid , Fareeha Amjad , Syed Asadullah Arslan, Ashfaq ` Ahmad , Adnan Hashim, 

Seemab Javaid, Khad�a Irfan

63



CONTENTS
TABLE OF 

IS
S

U
E

 0
5

V
O

L
U

M
E

 0
5

  

68
Effects Of Physiotherapy on Strength, Range and Function in 

Children with Erb’s Palsy; An Experimental Study
Sarwat Anees, Ha�z Syed Ijaz Ahmed Burq, Muniba Afzal, Muhammad Asrar Yousaf, Tooba 

Amin, Muhammad Rizwan

73
Evaluation of Attitude and Emotions towards Sudden Closure of 

Educational Institution during Covid-19 among Medical Student: A 

Cross-Sectional Survey
Saniea Qaiser, Hira Riaz, Asadullah Arslan, Ashfaq Ahmed, Rabia Sana

79
Evaluation of the Causal Factors of Complications Following 

Ileostomy Closure
Zul�qar Ali Shar, Zahoor Hussain, Siraj ud Din , Iftikhar Ahmed, Farman Ali, A�az Hussain 

Memon

84
Evaluation of Tumor Markers Among Patients with Hepatitis C 

Infection
Shameem Bhatti, Ahmed Saeed, Kanta Ahuja, Khaleeque Memon, Naseem Khatoon Bhatti, 

Ghulam Qasim Ujjan

88
Assessment of Microbiological Quality of Raw Milk and 

Identi�cation of Pathogenic Bacteria
Anum Afreen, Aqeela Ashraf, Afeefa Chaudhry

94
Effect Of Stress on Quality of Life in Patients with Chronic 

Rheumatoid Arthritis
Sumia Ahmed Ali, Hira Riaz, Asadullah Arslan, Ashfaq Ahmad, Maryam Iqbal

99
Impact of Maternal Nutrition Education on Dietary Practices of 

School Going Children (3-6 years of age)
Mamoona Zahid, Shaista Jabeen, Sidra Khalid, Habib-ur- Rehman, Maria Aslam

104
Impact of Premenstrual syndrome on quality of life of working 

women
Anam Mahmood, Noor Fatima, Zunaira Rafaqat , Atif Raza, Arifa Shehzadi



CONTENTS
TABLE OF 
IS

S
U

E
 0

5
V

O
L

U
M

E
 0

5
  

Methici l l in-Resistant Staphylococcus Aureus (MRSA) 
Epidemiology and Antibiotics Susceptibility Pro�le Isolated from 
Different Clinical Samples in Tertiary Care Hospital
Wajid Ali, Shah Zaman, Zakia Subhan, Abdur Razaq, Muhammad Nabi, Maria Khattak, 

Nabiha Naeem, Dua-E-Jamila Khurrum, Sudhair Abbas Bangash, Irfan Ullah

108

Occurrence and Distribution of Diabetes Mellitus in Mardan, KPK 
Pakistan
Huma Fatima, Ayesha Bibi, Asma Ashraf, Nargis Shaheen, Miss Laiba, Fawad Ali

113

Patient Satisfaction Referred to Physical Therapy After One 
Week Management of Mechanical Low Back Pain
Amirah Zafar, Umar Sadiq, Sobia, Hafeez Bibi, Shakeela Rasheed, Saad Kamal Akhtar

118

Pattern and Outcomes of Traumatic Brain Injury (TBI) In Pediatric 
Patients
Iqra Saghir, Iftikhar Hussain, Bilal Jahangir, Syed Zohaib Raza, Mohammad Hasan, Ume 

Farwa Bukhari, Hamza Amin

122

Quality of Parent-Child Relationship, Emotional Regulation and 
Interpersonal Di�culties in University Students
Asma Ra�q, Aasma Yousaf, Taiba Afzal, Kianat Imdad , Asma Hameed, Iqra Batool

127

Results Of Anterior Fixation for Subaxial Cervical Injuries in A 
Tertiary Care Centre
Shiraz Ahmed Ghouri, Farrukh Zul�qar, Muhammad Asim Khan Rehmani, Ramesh 

Kumar, Muhammad Faaiq Ali, Qazi Muhammad Zeeshan

133

Role of Computed Tomography in The Evaluation of Focal Liver 
Lesions
Amina Arif, Aruj Latif, Asif Ishaq, Mehreen Fatima, Syed Muhammad Yousaf Farooq, 

Awon Abbas Malik, Manahil Saleem, Rifat Abbas, Umair Farooq Bhatti

138

The Effects of Resistance Training For 12 Weeks on Serum 
Calcium, Phosphorous and Parathyroid Hormone Levels of Urban 
and Rural Children
Ghulam Mustafa, Abdul Waheed Mughal, Inayat Shah, Tasleem Arif, Maryum Mustafa 

Abbasi

143



CONTENTS
TABLE OF 

IS
S

U
E

 0
5

V
O

L
U

M
E

 0
5

  

148
The Morbidity Patterns of Children with Severe Malnutrition

Riffat Farrukh , Shaheen Masood, Qamar Rizvi, Ibrahim Shakoor , Sarwat Sultana, Sultan 

Mustafa

The Splenic Artery and Segmental Branches Morphometric Study 

in Humanoid Cadaver Spleens by Method of Dissection
Atif Hussain , Sarah Yunus, Nida Qasim Hayat, Abdul Hafeez Baloch, Abdul Rashid

153

Frequency Of Abnormal Pap’s Smears in Patients with Vaginal 

Discharge
Najm Us Sehar, Sana khan, Ana Mehreen Rajput, Ume Farwa, Nusrat Shah, Saba Naz

157

Hepatoprotective and Anti-in�ammatory Potential of Crude 

methanolic extract of Euphorbia pilulifera via NF-

KB/Nrf2/Akt/TGF-�1 pathway
Ammara Shams, Koloko Brice Landry, Faiza Shams, Somayya Tariq, Ayesha Azeem, Hamza 

Anjum, Noreen Latief, Kausar Malik, Bushra Ijaz

162

Factors Affecting Contraceptive Behavior Among Young Married 

Couples
Muhammad Ilyas Siddiqui, Farah Liaquat, Nazia Memon, Khalil Kazi, Samreen A�az , Saba 

Bashir

168

Determination of Human Stature from Foot Dimensions in 

Peshawar
Zahid Sarfaraz Khan, Fatima Daud, Syed Abdul Basit, Syeda Gulrukh Saba Shah, Wajahat 

Hassan, Hina Mir, Sudhair Abbas Bangash, Muhammad Sohail Afzal, Irfan Ullah

172

Glycated Albumin's Clinical Effectiveness in The Diabetes 

Diagnosis
Summeira Jabeen Shah, Hajira Ishaq, Hina Hakeem, Saima Shaheen, Sikandar Ali Khan, 

Sosan Rauf, Hina Mir, Sudhair Abbas Bangash, Muhammad Ali, Irfan Ullah

176

The Signi�cance of Hematologic Indices in Patients with Heart 

Failure
Mohsin Shabir, Ikram ul Haq , Humaira Achakzai, Ahsan Shabir, Muhammad Kashif Iltaf, 

Naseer Ahmed

182



CONTENTS
TABLE OF 
IS

S
U

E
 0

5
V

O
L

U
M

E
 0

5
  

Sonographic evaluation, prevalence and differential diagnosis of 
renal cyst
Sunaina Ali, Maniha Nauman, Minahil Saleem, Ms. Iqra Manzoor, Dr. Iqra Ramzan , Dr. 

Mehreen Fatima
186

Comparison between Static Stretching Exercises and Eccentric 
Muscle Energy Techniques in Upper Cross Syndrome: 
Randomized control trial
Asima Irshad , Muhammad Fahad Khan , Mehwish Khan, Kaniz Rabia, Javeria Aslam, 

Ibraheem Zafar, Ramsha Masood, Iqra Naz , Maimoona Aslam, Ammanullah Nazir

190

Comparative Effect of Muscle Energy Techniques and Mulligan 
Mobilization on Pain & Range of Motion in patients with 
Mechanical Neck Pain
Usama Jamil , Iram Aslam , Sania Maqbool , Siddiqa Qamar, Ha�z Muhammad Uzair 

Asghar , Aliza Tauqeer , Arifa Mobeen, Mudassar Iqbal

195

Factors Responsible for Non Participation in Sports Among 
Transgender. A Cross Sectional Approach
Muhammad Jamil , Alamgir Qureshi, Muhammad Zafar Iqbal, Shireen Bhatti, Muhammad 

Waqas, Soniha Aslam, Muhammad Ra�q Qambrani , Muhammad Akram Ansari , Javed Ali 

Soomro

200

Diabetes Mellitus and its impact on Quality of life

Shomaila Irim , Khurram Munir , Asma Hussain , Saima Mir , Moazzma Ahmed , Jais Kumar 

Karmani , Amanullah Nazir , Iqra Naz , Faisal Basheer
205

Assessment of the Correlation between hand grip strength test 
and seated medicine ball throw test at 45° angle among 
physiotherapy students: An Observational Study
Ramsha Akbar, Masooma Gull, Javeria Aslam, Kaniz Rabia, Su�an Ahmed, Nadia Anwer, 

Abdul Rahman, Arsalan Saleem Chugtai

211

Comparison of Effectiveness of Movement with Mobilization and 
Muscle Energy Technique in reducing Pain and improving 
Functional Status in patients with Frozen Shoulder
Noman Ghaffar Awan, Faizan ur Rehman, . Asma, Hamza Bilal, Hanan Azfar, Rimsha Arif, 

Ha�z Rana Muhammad Arslan

216



CONTENTS
TABLE OF 

IS
S

U
E

 0
5

V
O

L
U

M
E

 0
5

  

220
Effects Of Myofascial Release Versus Pelvic Floor Muscle 

Exercises in Women with Primary Dysmenorrhea
Sadia Khan, Sundas Ihsan, Shazia Sehgal, Ayma Hashmi, Ha�za Neelam Muneeb, Nahrat 

Kumar Alias Akash, Muhammad Faizan Hamid

The Economic Burden of Viral hepatitis C infection at various 

stages of the disease in District Mardan, Pakistan
Misbah Nosheen, Sajjad Khan

226

Assessment of Resting Heart Rate and Body Composition among 

Exercise Performers
Fozia Nawaz, Alamgir Khan, Muhammad Zafar Iqbal, Shireen Bhatti , Muhammad Jamil, 

Zeliha Selamoglu, Samiullah Khan, Soniha Aslam, Javed Ali Soomro

231

Prevalence of shoulder pain and disability in adult using manual 

wheelchair, a cross sectional study
A�fa Sher Muhammad , Fareeha Amjad , Syed Asadullah Arslan, Adnan Hashim, Maryam 

Hameed, Rana Hamza Habib, Khad�a Irfan

237

Association of learning styles with academic performance of �nal 

year MBBS students
Fazal Dad, Sirajul Haque Shaikh 241

Effects Of Functional Therapy Program on Elbow Arthropathy of 

Hemophilia Patient
Ha�z Muneeb Ur Rehman, Azfar Khurshid, Shazia Ra�q, Hunza Zul�qar, Ayesha Razzaq

248

Effect Of Speech Therapy in Children with Cochlar Implant

Muhammad Ahmed, Muhammad Azzam Khan, Daniel Akhter, Ultamish Ahmed, Maria 

Mehboob, Idrees Farooq , Ayesha Badar, Tallat Anwar Faridi
253

Effects Of Neurodynamics on Spasticity in Upper Extremity of 

Stroke Patients
Nafeesa Zamurd , Mirza Obaid Baig , Aamir Gul Memon , Muhammad Khan Bugti , Mazhar Ali 

Butto, Maryam Sulaiman , Umar Shakoor , Amber Shakoor , Muhammad Adnan , Saman 

Jahangir

257



CONTENTS
TABLE OF 
IS

S
U

E
 0

5
V

O
L

U
M

E
 0

5
  

Frequency Of Peripheral Neuropathy in Chronic Hepatitis C 
Patients Presenting at Liaquat University Hospital, Hyderabad
Syed Yasir Abbas, Hafsa Auroj, Arshad Sattar Lakho, Akbar Gohar Abro, Ghulam Shahar 

Bano, Tahir Hanif Rajput
263

Cyclopeptide Kalata B12 as HCV-NS5A potent Inhibitor
Faiza Shams, Nazia Kanwal, Somayya Tariq, Ayesha Malik, Kausar Malik, Bushra Ijaz267
E�cacy And Surgical Outcome of Trabeculectomy with 
Mitomycin-C In Congenital Glaucoma with Hazy Cornea
Muhammad Hassaan Ali, Syed Raza Ali Shah, Ayeza Nadeem Butt, Samreen Jamal, Uzma 

272

Serum Iron, Copper And Zinc Levels In Preeclampsia And 
Normotensive Primigravida Females
Arshia Mobeen Rana, Mahwish Shahzad, Bushra Iftikhar, Zia Ullah, Bushra Shaheen, 

Shabbir Hussain

276

E�cacy of Spinal Epidural Anesthesia and Sub Diaphragmatic 
Lidocaine with Spinal Anesthesia in reduction of shoulder pain: 
Randomized Clinical trial
Din Muhammad Jamali, Tayyab Ali, Bilal Liaqat Chaudhry, Syed Rameez Hassan, Nahin 

Akhtar, Malik Muhammad Saifullah Awan

282

Effect Of Forward Head Posture with Neck Disability and Quality 
of Life in Freelancer
Rabia Tasmeer, Syed Asad Ullah Arslan, Ashfaq Ahmad, Fareeha Amjad

288

Perception Of Physical Therapist Of Lahore Regarding Ethical 
Issues In Clinical Practice; A Cross Sectional Study
Abdullah Khalid Khan, Saima Jabbar, Iqra Ashraf, Momina Najeeb, Navera Fatima, 

Romaisa Javed, Umer Khalid Khan, Arslan Anwar

293

Effects of Neurodevelopmental Therapy on Gross Motor Function 
and Postural Control in Children with Spastic Cerebral Palsy: A 
Randomized Controlled Trial
Abdullah Khalid Khan, Syed Asadullah Arslan , Fahad Tanveer, Saima Jabbar, Iqra Ashraf, 

Arslan Anwar , Muhammad Sufyan Karamat, Umar Khalid khan

298



CONTENTS
TABLE OF 

IS
S

U
E

 0
5

V
O

L
U

M
E

 0
5

  

305
Awareness, Knowledge, and Satisfaction of physiotherapy 

treatment in cerebral palsy children's parents
Shahzaib Anwer, Aqsa Naveed, Saba Riaz, Rabia Jawa, Muhammad Ahmad Naseer, Aamir 

Gul Memon , Hareem Nazir, Muhammad Mubarak Janjua

309
Prevalence Of Psychosocial Issues Among Internally Displaced 

Children by Military Wars in District Khyber
Alam Zeb, Misbah Rehman, Maria Ra�que

314
Stability of Iodine in Differently Iodised Salts
Kalsoom Siddiq, Muhammad Samiullah, Yamin Rashid, Muhammad Ihsan, Muhammad Yasir , 

Fawad Ali

321
Association of Patellofemoral Syndrome with Prolonged Duration 

of Sitting among Teachers; A Cross-Sectional Survey
Shabina Arshad Bhatti , Iqra Waseem, Muhammad Akhtar, Syed Asadullah Arslan, Farwah 

Batool, Ashfaq Ahmed

325
Frequency of Gastrointestinal Diseases Diagnosed on Barium 

Contrast Studies
Aneeqa Khalid, Akash John, Abid Ali, Narjis Batool , Areej Zamir

330

Spectrum of Aplastic Anaemia; presentation, etiology and overall 

survival: ASpectrum of Aplastic Anaemia: Presentation, Etiology 

and Overall Survival-A Tertiary Care Hospital Experience Tertiary 

Care Hospital Experience
Sobia Ashraf, Arsala Rashid, Zunairah Mughal, Hira Babar, Huma Sheikh, Muhammad Asif 

Naveed

Systematic Review

335
Knee osteoarthritis: A systematic Review on different Exercise 

therapy Interventions on K.A.M
Muhammada Mahnoor, Muhammad Waseem Akhtar, Quratulain Maqsood, Arslan Saeed , 

Mahmood Alam Durrani, Danish Hassan, Muhammad Ramzan, Wajeeha Zia



Cholera Epidemic of 2022

Cholera in an intestinal infection caused by Vibrio cholerae. Its symptoms include profuse secretory diarrhea. Cholera can be 

endemic, epidemic or pandemic. This disease still remains a challenge to the modern world. Although it can be asymptomatic 

or mild but in severe complications it can cause death within hours due to dehydration. About one in 20 infected people have 

severe water diarrhea along with vomiting, leading to dehydration. Even the asymptomatic people can spread the infection. 

Other symptoms include rapid heart rate, loss of skin elasticity, dry mucous membranes, low blood pressure, thirst and 

muscle cramps. 

Precautionary measures include increased water intake and use of boiled water for drinking, washing face, teeth, washing 

vegetable and fruits, washing utensils. Avoid raw or unpeeled fruits and vegetables, unpasteurized milk, uncooked meat. It is 

highly treatable disease but hydration is  must and maintained. Antibiotics are not used for emergency treatment but it can 

only reduce the span of disease by half and thus help in further spread of disease [1].

Director General of 'Global Task Force; on cholera control side event in observance of WHA, held of 25th May, 2022 stated 

that, 'Although cholera was eliminated from the globe north more than 150 years ago, it continues to plague the global south. 

Cholera is a disease of inequity. Almost exclusively, it affects the communities without adequate water, sanitation and 

hygiene and those who have been displaced. Despite pandemic, humanitarian crises and natural disasters, the Democratic 

Republic of Congo, Malawi, Tanzania, Uganda, Yemen, Zambia all conducted preventive campaigns with oral cholera vaccine. 

Cases and deaths have declined in the recent years but preliminary data for 2021 shows a massive increase in the number of 

cholera-related death, with an average case fatality rate of 3%. The trend in 2022 remains very concerning, with at least 14 

countries experiencing new cholera outbreaks. This is why the work of Global Task Force on Cholera Control is so important' 

[2]. 

How to Cite:

M a r i a  L a v e z z i ,  A .  .  ( 2 0 2 2 ) .  C h o l e r a :  A  R e c e n t  E p i d e m i c .  P a k i s t a n  B i o M e d i c a l  J o u r n a l ,  5 ( 5 ) . 

https://doi.org/10.54393/pbmj.v5i5.498

A R T I C L E I N F O

1Anna Maria Lavezzi

¹Lino Rossi" Research Center for the Study and Prevention of Unexpected Perinatal Death and SIDS, Department of Biomedical, 

Surgical and Dental Sciences, University of Milan, Milan, Italy

          DOI: https://doi.org/10.54393/pbmj.v5i5.498
Editorial

Cholera: A Recent Epidemic

PAKISTAN BIOMEDICAL JOURNAL 
VOL. 01, ISSUE. 01  

JUL-DEC 2018

https://www.pakistanbmj.com/journal/index.php/pbmj/index

Volume 5, Issue 5  (May 2022)

R E F E R E N C E S

https://www.webmd.com/a-to-z-guides/cholera-faq

https://www.who.int/director-general/speeches/detail/director-general-s-opening-remarks-at-the-2022-global-

task-force-on-cholera-control-side-event-in-observance-of-wha�-25-may-2022

[1] 
[2] 

PBMJ VOL. 5, Issue. 5 May 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers
01



Ashwagandha And Its Pharmacological Activity Against Immunity

As pandemic hit the globe, stress in people increased drastically. Some people were losing their jobs while others were 

restricted to their homes due to precautionary measures against COVID-19 infection. Some were stressed about their living 

while others concerned about their families being affected. Many lost their dear ones. But one thing we learnt in this phase 

was �ghting immunity and how immunity plays a vital role in prevention of disease.  

Ashwagandha (roots of Withania somnifera, fam. Solanaceae) is named generally as "Indian Winter cherry" or "Indian Ginseng" 

has been in use for medicinal purposes since more than 3000 years [1]. This herb is one of the main spices of Ayurveda (the 

customary arrangement of medication in India) consumed since centuries as a Rasayana (rejuvenator) for its larger spectrum 

of medical advantages.  By increasing cell-mediated immunity, Ashwagandha boosts the body's resistance against disease. 

It also has powerful antioxidant properties, which help to protect cells from free radical damage. 

The bitter leaves are used to treat fevers and uncomfortable swellings. Aphrodisiac, astringent, depurative, diuretic and 

aphrodisiac are all properties of the �owers. It can also help eliminate white spots from the cornea when combined with rock 

salt and an astringent. Hysteria, anxiety, memory loss, syncope, and other conditions are treated with Ashwagandharishta, 

which is made from it. It is also consumed for nervous exhaustion, insomnia, neurodegenerative diseases, memory loss [2]. It 

is also used as anti-in�ammation, anti-cancerous, general weakness, impotency and respiratory disorders [3]. A 

randomized controlled trial has suggested its role in the treatment of anxiety and depression in schizophrenia [4]. Its role in 

health and healing has also been observed [5]. As studies show its role on immunity so we should consume it in our daily lives 

for variety of bene�ts. 
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Diabetes Mellitus: Life Style, Obesity and Insulin Resistance

In millennia, 40 million people were died with non-communicable diseases and diabetes is one of them. In diabetes, insulin 

secretions are not produced properly or resist to body and if it is not treated, it might cause death of all the organs. 

Researchers now seek the other therapies apart from medicinal, to manage diabetes with minimal side-effects and more 

e�cacy. They are experimenting on herbs and therapeutic food that play role in disease or delay the progression of disease. 

Drugs in these days are very costly and may also have side effects. Different herbs may have a bene�cial role in diabetes due 

to the active components involved in insulin resistance such as 'myoinsoitol'. 

Researchers are more interested in lifestyle in recent decades because it is importance for health [1]. People that follow an 

unhealthy lifestyle are in million. The dominant form of lifestyle that affects the unhealthy lifestyle is alcohol, drug abuse, 

malnutrition, stress, and unhealthy diet [2]. Unhealthy lifestyle may cause death, illness, disabilities, metabolic disease, 

cardiovascular diseases (CVD), skeletal diseases, diabetes, and hypertension [3]. The oldest disease known by man is 

probably diabetes which dates back to 3000 years ago, �rst reported in Egyptian [4,5]. Type 1 and type 2 diabetes 

differentiation was made in 1936 [6]. In 1988 type 2 was de�ned as metabolic syndrome [7]. Defects in insulin secretion or 

action cause hyperglycemia and this group may cause metabolic disease and form diabetes mellitus. Failure of organs and 

body dysfunction may be caused by prolonged chronic hyperglycemia. Diabetes may be developed by several pathogenic 

processes [8]. Insulin resistance may be due to insulin de�ciency or abnormalities and the destruction of the cells of the 

pancreas by an autoimmune disorder. De�cient action of insulin on target tissues may affect the fat carbohydrate and 

protein metabolism [9]. 

De�ciency of insulin may cause hyperglycemia by affecting the complex hormonal pathways by unknown mechanisms [10]. 

Beta cells in the islets of Langerhans of the pancreas produces a hormone 'insulin' which regulates carbohydrate, fats and 

protein metabolism. Insulin is secreted from beta cells by glucagon but commonly by glucose. Hyperglycemia is caused when 

the balance of insulin and glucagon is disturbed [11]. In 5-10% subjects diagnosed with type 1 diabetes [12].         The β cells in 

the pancreas are destructed [13,14].

 In most patients, β-cell destruction varies as it may be increasing in some patients while slow in others. In children and 

adolescent's ketoacidosis is the �rst stage of this disease. In other patients fasting hyperglycemia converts into a severe 

stage and in the presence of stress, the ketoacidosis is occurred [15,16]. Most of the patients depend on insulin for survival to 

prevent ketoacidosis because in these patients β-cell function is su�cient for the prevention of ketoacidosis [17]. 
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In type 1 diabetes the pathogenesis is still unclear, there is no data on why the auto antibodies against work on islets cells 

hallmark [18,19]. Type 1 diabetes is most common in children or adolescents. Several environmental factors also cause 

diabetes apart from genetic predisposition [20,21], including Ljungan virus, viral infection, herpes virus, enterovirus, 

congenital rubella [22,23]. The autoimmune disease also occurs by different pollutants, low level of vitamin D, childhood 

infection, prenatal exposure to viruses [24]. These things may be controversial because in recent studies viral infection may 

cause the type 1 diabetes [25]. 

In type 2 diabetes, hyperglycemia causes the insulin de�ciency and is also known as non-insulin diabetes mellitus. It may be 

due to genetic, behavioral or environmental risk factors [26-28]. In poor developing countries like Africa, type 2 diabetes 

increased the morbidity and mortality due to the commonness and late diagnosis of this type of disease [29]. Type 2 diabetes 

is also associated with genetics and lifestyle. Type 2 diabetes mostly occur genetically as compared to type 1 diabetes [30]. 

Approximately, there are 90% chances of diabetes occurrence, if in monozygotic twins, one is affected with diabetes. In type 

2 diabetes, Maturity Onset Diabetes of the Young (MODY) is also identi�ed in type 2 diabetes, it is not like autoantibodies in   

type 1 diabetes   and it occurs in 25 years of age [31,32]. The genetics of this disease are still unclear as some patients have 

mutations but never develop the disease, and others will develop clinical symptoms of MODY but have no identi�able 

mutation [33]. 

Diabetes may be devasting in the next years due to the obesity because obesity is more prevalent globally and due to this 

insulin resistance may occur. A lot of medicines are prescribed for the hyperglycemia but it also has so many side effects. 

There are a lot of nutraceuticals that are helpful in diabetes management and  most of the herbs have potential to lower the 

hyperglycemia and treat diabetes insulin resistance.
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Herbal medicines have been utilized for over a thousand 

years and are one of the most promising sources of new 

pharmaceuticals. Ginkgo biloba is a living fossil and 

medicinal herbal medicine that has astounded scientists 

across the world with its vast array of bioactive chemicals. 

The name Ginkgo biloba comes from the Japanese word 

Yin-Kwo, which means silver fruit. The leaves of the Ginkgo 

biloba plant have a bilobed form, and the shape and veins of 

the leaves resemble those of the maidenhair fern, hence it's 

also known as maidenhair tree. The species is often used to 

treat central nervous system disorders like Alzheimer's 
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Ginkgo biloba also known as 'maidenhair tree' is a therapeutic herbal medicine consumed by 

people around the globe and is commonly used to treat neurological and cardiovascular 

disorders as well as neurological illnesses such as Alzheimer's disease, dementia, and 

cognitive impairment. As it is rich in vitamins and has a number of bioactive compounds which 

are helpful in treating many health-related issues. This review aims to cover the bene�cial side 

of Ginkgo biloba like its pharmacological effects, antidiabetic effects, anti-in�ammatory 

effects, and its role in treating diseases.
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disease, dementia, and cognitive impairment [1]. Ginkgo 

biloba is a living fossil and one of the oldest plants on the 

planet. The ginkgo tree thrived throughout the Mesozoic 

era 150 million years ago, and the Ginkgo biloba plant 

attained its greatest growth during the Jurassic and 

Cretaceous periods of history [2]. In Asia, Europe, North 

America, and Argentina, ginkgo trees are now widely 

planted. Ginkgo leaf extract has been widely utilised in 

herbal medicine products, food and dietary supplements, 

botanical and complementary therapies, and has a long 

history of use in Chinese medicine [3]. The Ginkgo biloba 
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tissue of the female gametophyte, which is surrounded by a 

thick seed coat made up of three layers: the �rst layer is 

soft and �eshy and is also known as the outer layer, the 

middle layer is hard and stony, and the inner layer is thin and 

membranous. outer soft and �eshy layer is known as the 

ginkgo nut [9]. In comparison to Ginkgo biloba leaves, the 

ginkgo nut has been widely used for a longer time; It has 

been used as a food and medicinal all across the world since 

1350, when it was �rst described in herbals [10]. Ginkgo 

nuts are used as a meal and offer a variety of health 

advantages, including anticancer characteristics and 

impacts on neurological dysfunction. Ginkgo biloba seeds 

are a classic delicacy that may be used in a variety of 

sweets, glazed fruits, and drinks. Using various cooking 

processes, ginkgo biloba seeds may be converted into 

hundreds of dishes and sweets. 

Nutritional Pro�le of Ginkgo Biloba Seeds:

Ginkgo biloba contains many bioactive compounds and 

constituents but according to different analysis these 

contents differs slightly.

plant contains a variety of bioactive chemicals, including 

terpenoids (ginkgolides and bilobalides), �avonoids 

(quercetin, kaempferol, isorhamnetin), bio�avonoids 

(ginkgetin, isoginkgetin, sciadopitysin), and organic acids 

(ginkgolic acid). Vitamin C, ribo�avin, carbs, and other 

nutrients are found in Ginkgo biloba seeds. Ginkgo nuts are 

a kind of nut that offers a variety of health advantages, 

including anti-cancer characteristics and impacts on 

neurological dysfunction [4]. Ginkgo biloba seeds are a 

classic delicacy that may be used in a variety of sweets, 

glazed fruits, and drinks. Using various cooking processes, 

ginkgo biloba seeds may be converted into hundreds of 

dishes and sweets. The most popular ginkgo recipes in 

China include ginkgo stewed chicken, ginkgo steamed egg, 

and boiled or roasted ginkgo. Because ginkgolic acids 

might trigger allergic responses, Ginkgo biloba seed nuts 

should not be consumed on a regular basis. To lessen the 

toxicity of Ginkgo biloba seed nut, many processing 

procedures are applied. Boiling, baking, and microwave 

processing can signi�cantly minimize ginkgo seed nut 

toxicity [5]. Ginkgo biloba EGb761 extract is commonly used 

to treat neurological and cardiovascular problems [6]. 

Ginkgo biloba is the most commonly traded medicinal 

plant; it was originally grown mostly in China, Japan, and 

Korea, but it is now widely grown in Europe, America, and 

temperate New Zealand, Argentina, and India. The last wild 

Ginkgo biloba tree was discovered in Zhejiang, China, and 

according to the International Union for Conservation of 

Nature and Natural Resources, there are just a few wild 

types of Ginkgo biloba trees extant, making it a rare 

medicinal plant [7]. 

Morphology of Ginkgo biloba Plant:

The Ginkgo biloba plant is sporophytic, means this type of 

plants don't have chlorophyll and obtains food from dead 

and decay matter such as fungi. The con�guration of 

Ginkgo biloba tree is in ex-current manner and can reach 

the heights of approximately 30 meters. The branches of 

Ginkgo biloba trees are unique in that they have both short 

and dwarf branches that develop at different rates. A dwarf 

sprout can be several years old and be 2-3 cm in length. 

Ginkgo biloba leaves are yellow, light, and dark green in hue. 

The Ginkgo biloba tree has long and short branches with 

different characteristics; the leaves grow alternately on 

the long branches and are fan-shaped, lathery, and smooth 

in appearance in the spring. The Ginkgo biloba tree is 30 to 

40m long and it is columnar in shape, and the female Ginkgo 

biloba tree produces small oval shape �eshy fruit and its 

size resembles with small Chinese date, and when this 

small fruit matures its turns into pale color, and its outer 

covering is known as sarcotesta [8]. The mature Ginkgo 

biloba seeds are relatively large in size and immersed in the 

Carbohydrates, 

Protein,

Fat

Dry weight 35 to 72.6%

9 to 13%

2.4%

Ginkgo biloba seeds include 
nutrients and bioactive 
substances.

Ginkgo biloba seeds contain 
what percentage of nutrients 
and bioactive compounds

Table 1: shows proximate analysis of ginkgo biloba seeds [11, 12]

The most prevalent carbohydrate in Ginkgo biloba seeds is 

starch. Carbohydrate content in Ginkgo biloba seeds 

ranges from 35 to 72.6 percent. Ginkgo biloba starch is a 

resistant starch that takes a long time to breakdown. The 

proportions of amylose and pectin in different Ginkgo 

biloba cultivars vary. Standard commercial maize starch is 

more resistant to pancreatic amylase hydrolysis and acid 

hydrolysis than starch isolated from ripe Ginkgo biloba 

seeds [13]. The size of starch granules extracted from 

ginkgo seed nuts vary depending on harvesting conditions 

and time. The protein composition of Ginkgo biloba seeds 

ranges from 9 to 13 percent dry mass, with albumin protein, 

globulin protein, and salt-soluble protein accounting for 

the bulk of the protein content, with prolamin, alkali soluble 

protein, and complex protein accounting for the remainder. 

Many researches have been undertaken in attempt to 

modify these proteins' favorable health effects [14] Ginkgo 

biloba seeds also contain a 13-kDa antifungal protein [15] 

that inhibits the growth of various fungi, including Candida 

albicans, Trichoderma reesei, and Fusarium oxysporum, 

but not Escherichia coli [16]. Antifungal protein from 

Ginkgo biloba seeds is a high-quality protein with good 

antioxidant characteristics [17]. Ginkgo biloba seed 

proteins globulin and albumin have anti-oxidant properties 

[18]. The antioxidant potential of these proteins is 
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in�uenced by the amino acid residue species, such as 

sulfhydryl content or antioxidase enzyme activity. G4b 

protein, a new protein isolated from Ginkgo biloba seeds, 

has high antioxidant properties and contains sulphur and 

aromatic amino acids, both of which have antioxidant 

action [19]. When an amino acid polypeptide chain is 

enzymatically digested, the protein takes on a variety of 

biological functions [20]. The enzymes alkali protease and 

pepsin are used to hydrolyze these antioxidant peptides 

from Ginkgo biloba seed. These antioxidant peptides have 

strong free radical scavenging properties and also reduce 

linoleic acid autooxidation. The bioactivity of ginkgo seed 

protein has been demonstrated to be good, suggesting that 

it might be employed as a food additive. Ginkgo biloba 

seeds also contain Polysaccharides, but according to 

various reports, these Polysaccharides are uncommon. 

Ginkgo biloba seeds contain roughly 0.9 percent 

polysaccharides, which have a molecular weight of about 

186kDa and are fully made up of single sugar class D 

mannose [21]. In 2006, Fan et al. [22] used ultrasonic 

processing to improve the technology of extracting 

Polysaccharides from Ginkgo bi loba seeds.  The 

Polysaccharides ratio increased 2.0 percent, and the purity 

rose to 88.7%, using this  method.  Ginkgo seed 

polysaccharides have the capacity to induce apoptosis in 

SMMC-7721 cells. The microvilli of this cell become thinner 

and the number of microvilli rises after treatment with 

Ginkgo seed polysaccharide s, and apoptotic bodies form 

on these spherical cells.

Ginkgo seed oil

Linoleic acid 

Oleicacid 

Palmitic acid

Palmitoleic acid

Linolenic acid

Stearic acid

Unsaturated fatty acids

40.4 to 42.9%

35 to 36.9%

5.7 to 6.7%

3.2 to 3.9%

1.7 to 5.5%

0.9 to 1.3%

Table 2: Ginkgo seed oil also has a lot of unsaturated fatty acids in 

it. [23].

Flavonoids present in Ginkgo biloba seeds: 

Flavonoids are bioactive chemicals found in ginkgo that 

have anti-in�ammatory, anti-tumor, anti-fungal, and 

neuroprotective effects. When compared to Ginkgo biloba 

seeds, Gingko biloba leaf extract generally has a �avonoid 

content of more than 24 percent [24]. Over 70 �avonoids 

have been discovered to date [26]. Flavonoids have low 

bioavailability because of low absorption and quick 

elimination from the body, Flavonoids in glycosidic form is 

inadequately absorbed in the intestine only in the form of 

aglycone they are directly absorbed in the intestine [27]. 

Flavonoids are absorbed and then transported to the liver 

where they are to conjugated derivatives [28]. Although 

several investigations have been done on �avonol 

glycosides from Ginkgo a few studies have proved it may be 

extracted from the seeds using ultrasonic and �ash 

extractors. [29, 30]. 0.07 percent to 0.2 percent. 

Bi�avones have a variety of medicinal characteristics, 

including neuroprotective, anticancer, and anti-

in�ammatory activities [31-34], The neuroprotective 

effects of bi�avonoids on cell death in brain cells caused by 

oxidative stress and amyloid peptide were examined. 

Ginkgetin, amento�avone, and isoginkgetin, all contained 

in Ginkgo biloba seeds, were found to have a substantial 

neuroprotective impact against cytotoxic shocks in a study 

of nine bio�avonoids.

Ginkgo biloba phytoconstituents and their potential 

characteristics: Gingko biloba seed nut contains several 

bioactive compounds and phytochemicals that exerts 

bene�cial effect on health. These includes terpenoids 

(ginkgolide and bilobalide), alkyl salicylicacid derivatives 

(alkyl phenols or alkyl phenolic acids), �avonoids (apigenin, 

quercetin and kaempferol), ginkgotoxins, plant hormones 

such as cytokine like components, asparagine and 

gibberellin [35]. The principal ingredients are ginkgolide A, 

B, and C, as well as bilobalides. Ginkgolide may be 

categorised into �ve forms (Ginkgolide A, B, C, J, and M), all 

of which have the same molecular geometrical structure 

but differ in the location of the hydroxyl group [36]. 

Ginkgolide A, B, and C, as well as bilobalide, have been 

shown to increase circulatory perfusion, inhibit platelet 

activating factor, offer neuroprotection, and stimulate 

cognition. Flavone glycosides may have antioxidant 

capabilities as well as anti-platelet aggregation properties 

[37]. The EGb761 is a standardised Ginkgo biloba leaf 

extract that includes 24 percent �avanol glycosides, 6 

percent terpenoids, 5 to 10% organic acids, and other 

bene�cial components for general health. In addition, the 

Ginkgo leaf contains 6% lactones and 24% �avonoids. 

Ginkgo biloba's main bioactive ingredients include 

allylphenols, bio�avonoids, and ginkgolic acids. Ginkgo 

also includes Ginkgotoxin, which is structurally similar to 

vitamin B6 [38] Ginkgo toxins are also known as vitamin B6 

analogues [39], with 4-pyridoxic acid, pyridoxamine, 

pyridoxal, pyridoxin (vitamin B6), methyl pyridoxine 

5phosphate, and methyl pyridoxine 5 glycosides among the 

analogues. When the levels of various Ginkgo biloba seeds 

were measured, it was shown that methyl pyridoxine 5 

glycosides are the major component in Ginkgo biloba 

seeds, accounting for nearly 94 percent of the total vitamin 

B6 analogues. Ginkgo biloba contains 170 to 404 parts per 

million of methyl pyridoxine [40]. All of the phyto-

constituents found in Ginkgo biloba seed have numerous 

bene�cial properties. They are powerful antioxidants with 
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the ability to scavenge free radicals, protecting body 

organs from oxidative damage and cancer. They are also 

antifungal, antimicrobial,  and anti-in�ammator y, 

protecting organs from harmful microorganisms [41]. 

Pharmacological Signi�cance of Gingko biloba:

Ginkgo biloba has shown to increase the blood circulation 

speci�cally in the cerebral area of the brain, it also 

maintains vascular permeability, improves venous tone, 

provides relaxation to vascular smooth muscles and 

prevents them from constriction and thus improve 

vascular muscle function and blood �ow, reduce blood 

clotting and also maintains blood pressure and decreases 

the secretion of stress hormones such as cortisol and 

corticotrophin [42,43]. All of these clinical effects of 

Ginkgo biloba are due to presence several bioactive 

compounds in it. 

Antidiabetic effect of Ginkgo biloba: In diabetic mice there 

is accumulation of free radicals in the body because of 

increased oxidative stress which can cause oxidative 

stress and tissue damage Ginkgo biloba supplement is both 

anti-in�ammatory and antioxidant abilities [44]. And the 

diabetic mice fed Ginkgo biloba supplement in addition to 

diet the level of in�ammatory factors such as TNFα, 

interleukin-6, P65 decreases signi�cantly in them this 

illustrate that the Ginkgo biloba supplements have radical 

scavenging and in�ammation reducing properties [45]. 

The in�ammatory factor secretion is important in insulin 

resistance because of the over secretion of these 

in�ammatory factor TNFα, interleukin-6, P65 this inhibits 

the insulin receptor tyrosine kinase activity and causes 

insulin resistance, interleukin-6 is associated with glucose 

intolerance and type 2 diabetes mellitus [46].

Plant-based foods and supplements, botanicals and 

alternative medicine, cosmetics, and other goods are 

becoming increasingly popular throughout the world. 

Ginkgo biloba, sometimes referred to as a living fossil, is 

used in the three "cals," or cosmetics, nutraceuticals, and 

medicines (CNP). This tree is described as a "wonder tree 

with varied purposes" based on its stated uses and 

medicinal potential. The existence of ginkgolides and other 

bioactive substances in the tree, particularly its leaves, has 

demonstrated its e�ciency in neuroprotection, cardio 

protection, and cancer protection; however, long-term 

usage and negative effects have yet to be studied. As a 

result, studying the long-term usage of these bioactive, 

particularly ginkgolides, will be bene�cial in determining 

their mechanisms of protection and, if any, adverse 

effects. Because the number of Alzheimer's patients is 

rising, as is the number of patients with other brain 
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Diabetes is such an endocrine disorder that characterizes 

hyperglycemia or hypoglycemia that results because of 

fault in insulin release, insulin action or even both. A long-

term hyperglycemia results from defects causing insulin 

resistances, dysfunction, shutdown of other different 

organs of body, especially heart, blood vessels, nerves, 

kidneys and eyes. Hyperglycemia that speci�cally occurs 

during pregnancy is termed as Gestational Diabetes [1]. 
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Gestational Diabetes mellitus (GDM) is another type of diabetes that is hyperglycemia that is 

recognized during pregnancy. It encloses non-diagnosed type 2 diabetes hyperglycemia 

which appears in pregnancy later. The major aim of this review paper study was to probe that 

how nutritional intake can be bene�cial to overcome a leading community problem for gravid 

females termed as gestational diabetes. Insulin level management along with healthy eating 

habits were studied from more than 20 researches to conclude the healthy eating patterns of 

women in pregnancy suffering with gestational diabetes. Mediterranean diets have a superior 

role in effect of onset of diabetes mellitus in gravid women. Intake of some seeds like Picralima 

nitida, root and stems like Nauclea latifolia and leaves like Oxytenanthera abyssinica along with 

ginger plays a pivotal role as nutritional treatments in gestational diabetes. A number of 

studies have shown that history of diabetes, nutritional care and adequate insulin 

management declines the onset of gestational diabetes.
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The two main sub types of Diabetes Mellitus (DM) are Type 1 

diabetes mellitus (T1DM) and Type 2 diabetes mellitus 

(T2DM), which result from abnormal insulin secretion 

(T1DM) or action (T2DM) respectively. GDM is another type of 

diabetes that is hyperglycemia that is recognized during 

p r e g n a n c y.  I t  e n c l o s e s  n o n - d i a g n o s e d  T 2 D M 

hyperglycemia which appears in pregnancy later [1]. The 

insulin resistance ranges from which automatic 
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released in 2017 has termed Pakistan as one of the 

countries with most of the cases suffering with DM 
thconcluding it to be on 4  number according to prevalence 

statistics worldwide. In entire population of Pakistan, 27% 

of population currently suffers with this metabolic disorder 

[4]. The type of diabetes that occurs in pregnancy i.e. GDM 

is higher levels of blood sugar levels i.e. hyperglycemia that 

is identi�ed in pregnancy. GDM is linked with a broad range 

of short- and long-term bad condition on effects of health 

for both mother and baby. Multiple factors are involved in 

etiology of this complicated disease, with inconvenience in 

glucose, lipid and gut microbiota. Therefore, its mentions 

as it is di�cult, patients to be requiring to follow lifestyle 

modi�cations along with use of insulin [5]. 

Gestational Diabetes (GDM): Gestational diabetes mellitus 

(GDM) affects 7% of pregnant females in US, making it one 

of the common pregnancy complications. Its prevalence is 

increasing due to increase in obesity among women of 

reproductive age. There is always increase risk of 

complication for both mother and her offspring if mother is 

diabetic [6]. GDM is an of the numerous general medical 

problems in Asia. Still up within the air the commonness of, 

and hazard factors for GDM in Asia by means of an orderly 

survey and meta-examination. The analysts deliberately 

looked through Ovid, PubMed, Science Direct and Scopus 

for observational investigations in Asia from commencing 

to August 2017.  The investigators announce the 

commonness and hazard factors of GDM through arbitrary 

impacts model that was utilized to measure the pooled 

pervasiveness of GDM and chances proportion with 95% 

certainty stretch. Research on role of diet in early 

pregnancy for GDM prevention is limited. In a recent 

research meta-analysis of randomized trials of the 

consequence of GDM treatment for the prevention of its 

subsequent morbidity, various interventions for blood 

glucose control, including diet, glucose monitoring, insulin 

use, and pharmaceuticals, did not considerably reduce the 

risk of some adverse antenatal and postnatal endpoints, 

including perinatal, neonatal and C-section deaths. 

Together, these data indicate that recognizing variable 

factors for the prevention of GDM could be vital for avoiding 

its associated adverse health outcomes [7]. 

GDM Prevalence: Most unfriendly ailments of pregnancy so 

far well-known is Gestational Diabetes. Global Diabetes 

Pandemic is exceeding and becoming challenging 

worldwide. A survey report of 2017 demonstrated that 21.3 

million or one out of six births in�uences GDM. According to 

a researcher Yan et al., who concluded that from 2012 to 

2017 in Xiamen, China pervasiveness of GDM increased 

from 15.5 to 19.9 %.  Particularly in fewer previous decade, 

studies show that GDM increments a quicker rise in lower 

destruction of the beta cells of islets of Langerhans in 

pancreas leading to insulin de�ciency to anomalies that 

�nally concludes into resistance in action capacity of 

insulin are that kind of several pathogenic processes that 

plays role in early onset of developmental phases of 

d i a b e te s  [ 2 ] .  T h e  m a j o r  i n d i c a to r s  o f  DM  e s p . 

hyperglycemia include weight loss polydipsia, polyuria, in 

some cases with blurred vision and polyphagia. Impaired 

development and vulnerability to certain bacterial and viral 

infections may also complement prolong hyperglycemia. 

Fatal concerns of uncontrolled diabetes are hyperglycemia 

with ketoacidosis or non-ketotic hyper-osmolar syndrome. 

Extended problems of diabetes include neuropathy of 

peripheral nerves with high risk of causing ulcers in the 

foot, retinopathy with potential loss of vision, nephropathy 

leading to renal failure; Charcot joints, amputations and 

a u t o n o m i c  n e u r o p a t h y  c a u s i n g  g e n i t o u r i n a r y, 

cardiovascular symptoms, gastrointestinal, and sexual 

dysfunction. Diabetic patients have an increased 

occurrence of  cerebrovascular,  atherosclerotic 

cardiovascular, arterial, peripheral and diseases. 

Increased blood pressure and defects in lipoprotein 

breakdown are often found in people who have diabetes. 

Majority of cases of diabetes are distributed into two broad 

pathogenic categories. In �rst category i.e. T1DM, the 

reason is a complete insu�ciency of insulin discharge. 

Individuals at increased risk of developing this type of 

diabetes can often be recognized by presence of genetic 

markers in their  serum that cause autoimmune 

pathological processes generating in the tissues called 

islets of Langerhans in pancreas. Second, much more 

predominant category, T2DM, the cause is a combination of 

opposition to insulin action and an insu�ciency in insulin 

secretion being compensatory. The later type does not 

show clinical signs and symptoms but levels of glucose in 

blood are usually adequate enough to create any functional 

or pathological variations in many of the tissues that are 

targeted, but without, thus it might generate for longer 

time span without being diagnosed [3]. The world is going 

through rapid increase in cases T2DM. It is a disease which 

occurs due to resistance in insulin production. In this 

disease some beta cells who are actually responsible to 

produce insulin, in the receptors which secrete insulin 

slows down thus hindrance occurs in production of insulin 

causing a state of hyperglycemia, a constant state of high 

blood sugar levels resulting in disorders generating 

problems in maintenance of homeostasis of glucose levels 

in blood. In current era, DM is one of the major metabolic 

disorder for which many scientists are working day and 

night to cure this disease in �elds of nutrition, 

pharmaceuticals, nutraceutics etc. The WHO protocols 
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especially among those with, natural irregularities, history 

of past GDM or macrosomia must get extra thought from 

specialist as precious cases of GDM in pregnancy. 

Normality of GDM is an of the various general clinical issues 

in Asia. Still up inside the air the normality of, and risk 

factors for GDM in Asia through a deliberate analysis and 

meta-assessment. So, the examination reviewed the 

clinical records of an illustration of 114 ladies within the 

associate who ensured on a useful survey that they have 

had a primary determination of GDM during a pregnancy of 

singleton, somewhere within the range of 1989 and 1991. Out 

of those ladies, 94% were a�rmed to possess been 

determined to own GDM by a specialist on record review. All 

women enumerating this �nding had veri�cation of odd 

glucose homeostasis. Formal National Diabetes Data 

Group rules were used by most specialists for the �nish of 

GDM. In this exploration similarly sent fortifying studies to 

100 women declaring a gestation basic by GDM during the 

similar stretch. 83% uncovered a glucose stacking test, 

and each one announced ceaseless pee isolating 

pregnancy, unsurprising with a heavy level of observation 

during this partner [11].  A study in retrospect investigation 

shows the records of a cohort of 264 diagnosed cases of  

gravid females in their second trimester diagnosed with 

GDM ,using the International Association of Diabetes in 

Pregnancy Study Group (IADPSG) criteria, who received 

antenatal care at a hospital between January 2013 and 

December 2019. During this era of evolving COVID-19 

pandemic Scientists are retrospectively using the 

Japanese GDM diagnostic strategy. This approach in the 

second trimester was well-de�ned as the COVID-19- GDM 

group; Fasting plasma glucose (FPG) ≥ 5.1 mmol/l (92 mg/dl), 

random plasma glucose (RPG) ≥ 9.0 mmol/l (162 mg/dl), 

HbA1c ≥ 38 mmol/mol (5.7%),  or; no further testing (COVID-

19NFT)-group, fasting plasma glucose (FPG) < 5.1 

mmol/lmg/dl), random glucose level (RPG) < 9.0 mmol/l (162 

mg/dl) or HbA1c < 38 mmol/mol (5.7%) [12].Another 

research study suggested a review of 11 months starting 

the month of November 2018 and ending  in the month of 

September 2019. Complete 721 antenatal ladies (405 solid 

and 316 diagnosed cases of GDM) partook in the review. 28 

participants (18 in charge and 10 in the event that)[13].  

According to Mann-Whitney out of 693 subjects (387 in 

charge and 306 in the event that) were remembered for the 

investigation. Age of GDM participants was essentially 

above sound (p < 0.001). These dietary examples used for 

this study were "foods grown from the ground items", "red 

meat and plant-based food varieties", The prohibited 

dietary treatment involved "tidbits and high-fat food 

sources," and "carb rich food varieties". The aggregate 

change of four dietary examples given to the pregnant 

and milder pay nations as compare to top level salary 

nations. A research study which took place from 1990 to 

2010 by Lavery et al. further detailed the GDM prevalence by 

ensuring that fact of around 5.5 % increased. in USA. 

According to another review report performed in Spain 

declared that GDM prevalence incremented 4.8% increase 

over a time span of 10 years from 2006 to 2015.Most 

signi�cant increased prevalence of GDM was observed in 

South East Asia i.e. of 26.6 %  followed by prevalence of 

Africa, Europe, North Africa and Middle East by 18 %, 14 

%,18%,  9.5% respectively. In middle income and low-

income countries, critical well-being and monetary 

weights are the expanding predominant factors of GDM 

nationwide. According to a study conducted by Riaz M et al., 

high frequency of GDM (11.8%) regardless of risk factors, 

and in all trimesters of pregnancy emphasizes higher need 

of universal screening in Pakistan [8]. Older age of women 

in pregnancy, a family history of diabetes, and race or 

ethnicity contributes as major risk factors for GDM. Variable 

factors include excess fat content in adipose tissues, 

physical activity, and diet [9]. 

Nutritional Treatment of GDM: Dietary parts related with 

GDM hazard incorporate large scale supplements, 

micronutrients, and individual food varieties, for example, 

re�ned sugars, immersed and trans fats, heme iron, and 

handled meat products. While concentrating on individual 

supplements might prompt the comprehension of 

signi�cant organic components, appraisal of dietary 

examples offers an extensive and free methodology and 

might be more relevant to clinical and general well-being 

intercessions. Investigations in general food designs 

additionally represent any associations or synergistic 

impacts among individual food varieties or supplements. In 

the event that dietary examples usefully in�uence GDM 

hazard, it would be essential to disperse such data to ladies 

of re useful age [9]. Studies have set up that amount and 

type of dietary carbohydrates can affect glucose level of 

mother and wholesome proposals encourage ladies with 

GDM to restr ict  absolute admission [10].  Novel 

methodologies which assist ladies with GDM cling to 

nutritional proposals, for example, diabetes-explicit dinner 

substitutions (which give a characterized and complete 

wholesome piece with gradually processed CHO) and 

nonstop glucose screens (which give limitless checking of 

blood sugar level changes) have shown good result for both 

mothers and neonates. Proceeded with research is 

expected to comprehend and foster apparatuses to work 

with patient compliance to treatment goals, mediations 

and further develop results [10].  One more exploration 

found increased regularity of GDM among the Asian 

population. Asian women with ordinary risk factors 
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To dig out major patterns of dietary intake, the component 

which analysis according to principal was performed. 

Usage of multivariable regression logistic models were 

used to inspect if speci�c dietary habits were associated to 

the gravida pregnancy. Four dietary patterns which were 

identi�ed are “fruits and dairy products”, “plant-based 

foods and red meat”, “high-fat foods and snacks” and 

“carbohydrate-rich foods”. Among these major extracted 

dietary patterns, “fruits and dairy products” showed an 

inverse association to the GDM. It was observed that using a 

healthy dietary patter.  An exploration examination 

expected to perceive maternal dietary models and break 

down their relationship with GDM danger, and to survey the 

responsibilities of macronutrients admission to these 

a�liations. They involved 2755 pregnant Chinese women 

from the Ton�i Maternal and Child Health Cohort [20]. 

These revelations recommended that a dietary model 

portrayed by low sugar utilization and high protein during 

gestation was connected with an increased chance of GDM, 

which provides huge bits of knowledge for guidance related 

to diet during perinatal period to hinder GDM [21]. 

Nutritional Treatments for GDM

GDM and Ginger: A research conducted from top to bottom 

relative investigations in which including bigger sample  

groups are expected to approve these discoveries, whose 

expectation will be to de�ne rules for GDM mothers. Pre-

gestational maternal stoutness; unnecessary gestational 

weight gain; gestational diabetes mellitus; perinatal 

results; fetal/placental weight proportion. In GDM, 

Mediterranean Diet i.e. (Med Diet) and gestational weight 

gain i.e.  (GWG) during time span of COVID-19 was 

considered to be a better remedy for distinct population of 

people. Different researches have so far concluded that 

food varieties including organic products, vegetables, low-

fat dairies, and so on as sound dietary example is related 

with reduced danger of GDM among pregnant ladies. 

Deciding solid dietary example during pregnancy, 

considering the food varieties devoured among pregnant 

ladies, as a helpful and commonsense aid during this period 

can be broadcasted for preparing healthful intercessions 

for future life [22].

females was 29.45 % game changer. The "foods grown from 

the ground items" design comprised of 11.93 % of the 

change and contained new natural products, organic 

product, olive, juices and products that belong from dairy 

group of foods [14]. The "red meat and plant-based food 

varieties" design comprised the change of 6.67 %  and 

primarily contained oats, vegetables,  red meats and nuts. 

The "bites and high-fat food varieties" design comprised of 

5.81% of the �uctuation, and including cake and desserts, 

fats and oils, organ meats, white meats. pungent tidbits 

(like fries). The "sugar rich food sources" design comprised 

of �uctuation of and predominantly includes different oats, 

starch sources (like potato), cooked vegetables and 

customary bread. Anthropometric records, age, work, 

amount of instruction, total pregnancies and �nancial 

standing were also analyzed [15]. In the same research 

study, smoking and active work level were not shown on the 

grounds that didn't track down any critical worth. The 

quartiles of "leafy foods items", moreover "bites and high-

fat food varieties" food examples. The fourth section 

consists of "tidbits and high-fat food sources," gravida 

ladies that have had age lower than those in primary 

portion. BMI of females before pregnancy, gaining weight 

during pregnancy, consumption of energy, status of 

�nance was analyzed and overweight females according to 

Roustazadeh et al.,  were more prone to develop 

complications due to GDM [13]. Results of a research 

c o n c l u d e s  t h at  ot h e r  d a n g e ro u s  fa c to r s  w h i c h 

incorporates in increasing risk of Diabetes is  if  a BMI is 

greater than 25 kg/m 2 (OR 3.27, 95% CI 2.81 3.80); 

preclampsia (OR 3.20, 95% CI 2.19–4.68); history of 

diabetes in family (OR 2.77, 2.22–3.47); previous history of 

stillbirth (OR 2.39, 95% CI 1.68–3.40); polycystic ovary 

condition (OR 2.33, 95% CI1.72–3.17); history of early 

termination of pregnancy(OR 2.25, 95% CI 1.54–3.29); age 

more than  25years (OR 2.17, 95% CI 1.96–2.41); multiparous 

women (OR 1. 37, 95% CI 1.24–1.52); and history of preterm 

conveyance (OR 1.93, 95% CI 1.21–3.07) [16]. Dietary 

example is a powerful variable in the occurrence of 

numerous constant illnesses. Finding a proper dietary 

example, for example, "foods grown from the ground items" 

were well assisted for pregnant ladies with forestalling the 

GDM [17]. GDM grounds many signs and symptoms that may 

generate complications for mother and baby. A diet 

containing healthy elements plays a key role in prevention 

of GDM. A study designed to explore the relationship 

between GDM and major dietary patterns: total 693 

pregnant females took part in this case control study out of 

which  386 were healthy and 306 were diagnosed with GDM. 

Anthropometric indices and basic information were noted 

and a questionnaire of food frequency table was �nished. 
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healthy mother and her neonate. Ginger, Green leafy 

vegetables and some other herbs have an effective role in 

altering the symptoms of di�culty in pregnant women. 

GDM thus, is such a health disorder which needs attention 
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and if not treated well generates mental and physical health 

problems for neonate and mother.  Exceptional regard for 

dietary carbohydrates proposals for every single pregnant 

lady of GDM is essential.
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Review Article

Different epidemiological surveys conducted in a range of 

countries appear that are diet wealthy in fruits and 

vegetables, counting fruit and vegetable items, decreases 

the chance of a variety of ways of infections, including 

cardiovascular illness and cancer, as well as other 

disorders such as rheumatoid joint pain, lung infection, 

cataract, Parkinson's disease, and Alzheimer's illness [1]. 

Blueberries are now widely acknowledged as one of the 

most important healthy food. The geographical region 

where high bush blueberries are cultivated has drastically 

expanded over the last 100 years, into hot and arid climates 

[2]. Blueberries (Vaccinium ssp.) are a member of the 

Ericaceae family, which comprises over 450 different 

species. Blueberries, like cranberries and lingonberries, 

were cultivated in the 20th century. Blueberries have risen 

in importance during the early 1990s. Blueberries were only 

commercially planted in ten nations in 1990, but in 2011, they 

were farmed in 27 nations [3]. Blueberry fruit includes 

dietary �ber, vitamins, protein, and nutritious elements 

that seems to be excellent for well beings, such as 

immunomodulatory compounds, tannic acid, folic acid, 

antimicrobial components, and antioxidants, in addition to 

being pleasant and �avorful. Bioactive substances and 

response modulators abound in blueberries [4]. 

Blueberries contain therapeutic properties and are good 

for human well-being [5]. The massive concentration of 
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In addition to possessing well-known �avor attributes, blueberries are an exceptional source of 

health-promoting bioactive compounds. Blueberries have been developing in ubiquity over the 

world for decades. Blueberries are high in �avonoids (for the most part anthocyanidins), 

polyphenols (procyanidin), phenolic acids, pyruvic acid, chlorogenic acid, and other compounds 

that have anticancer, anti-obesity, anti-in�ammation, defensive properties for vision and liver, 

avoid heart maladies, anti-diabetes, boost brain work, muscular bones, improve 

insusceptibility, anticipate cardiovascular maladies, and boost cognitive decay. Blueberry 

extraction procedures have progressed essentially in later a long time. Modern extraction 

technologies include Ultrasound-Assisted Extraction, Microwave Assisted Extraction, Pulsed 

Electric Field Extraction, and Supercritical Liquid extraction. This strategy strikes a stability 

between the fruit's dietary value and its occurrence. This improvement within the food division 

is due to customer expectations that are getting to be more health-conscious, prompting the 

industry to look for ways to dodge ailment.
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phytochemicals classi�ed as polyphenols within 

blueberries has sparked renewed focus on their effects on 

health. Several epidemiological researches elaborate that 

the blueberries' elevated polyphenol component, notably a 

subcategory designated as anthocyanins, is to blame for 

their numerous advantages to health. Blueberries have 

recently gained popularity since they are abundantly rich in 

micronutrients, �ber, as well as polyphenols while being 

little in calories [6]. Blueberries too have an elevated 

concentration of phytochemicals such as ascorbic acid as 

well  as phenolics. The bioactive qualities of the 

phytochemical components are associated with a few of 

the indicated favorable results of health-associated 

blueberry intake. Ascorbic corrosive, �avonols (counting 

kaempferol, quercetin, and myricetin), hydroxycinnamic 

acids (counting caffeic acids, ferulic acids, and coumaric 

acids), hydroxybenzoic acids (counting gallic acids and 

protocatechuic acids), pterostilbene, resveratrol is the 

foremost common bioactive constituent found in 

blueberries [7]. Chemical composition of blueberries is 

presented in table 1.
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Energy

Carbohydrate

Water

Fat

Protein

Dietary �ber

Potassium

Fructose

Total beta 
carotene

Vitamin C

Calcium

Iron

Vitamin E

Vitamin B1

Vitamin B2

Vitamin B6

Phosphorus

Sodium

Magnesium

Zinc

Manganese

Niacin

57 kcal

14.5 g

- 

0.33 g

0.74 g

2.4 g

77 mg

4.97 g

31 µg

9.7 mg

6 mg

0.28 mg

0.57 mg

0.04 mg

0.04 mg

0.05 mg

12 mg

- 

6 mg

0.16 mg

0.336 mg

0.418 mg

192 kJ

9.7%

84%

0.4%

0.6%

3-3.5%

-      

-        

-

 10 mg

-

-

-

-

-

-

-

- 

-

-

-

Michalska 
and Łysiak 
2015 [3]

174.0 kcal

42.3 g

-   

-

1.7 g

93 g

204mg

- 

-

 86.0 mg

15.0 mg

0.5 mg

-

-

-

-

-

8.0 mg

-

-

-

-

Basu et al., 
2010 [8]

84 calories

21.45 g

-

 0.49 g

1.1 g

3.6 g

114 mg

- 

- 

24%

9 mg

-

-

-

-

5%

18 mg

1 mg

9 mg

0.24mg

-

-

Ware 2017 
[9]

Nutrients in
blueberries

Nutrients 
Amount per 
100 g fresh 
weight (Fresh)

Nutrients 
Amount
(Fresh)

Nutrients 
Amount
(Frozen)
unit/50 g.

Nutrients 
Amount of 1
cup of fresh 
blueberry

15 years, the area of polyphenols and health has exploded. 

Polyphenols are antioxidant-active chemicals, which 

sparked a lot of recent interest in learning more about one's 

possible health advantages for individuals. Phenolic 

chemicals have also been demonstrated to have anti-

in�ammatory and cellular signalling properties, focusing 

attention on a variety of disease danger zones such as 

cardiovascular health, neuroprotection, and metabolic 

health [10]. Numerous meals contain organic phenolic 

constituents, including vegetables, fruits, tea, coffee, 

chocolate, wine, honey and oil [11]. Polyphenols are 

extensive groups of chemicals that are only formed in 

plants. Flavonoids, phenolic acids, stilbenes, lignans, and 

tannins are the primary groupings. Research has 

demonstrated that drinking polyphenol-rich blueberry or 

grape juice on a regular basis for 12 weeks improves 

episodic learning capacity in older folk [12] and also 

p o l y p h e n o l i c  c o n s t i t u e n t s  i n  b l u e b e r r i e s  a l s o 

demonstrated substantial and repeatable anti-aging 

advantages which have been distinct from antioxidant 

activities [13]. Diets high in phenolic constituents have 

been linked to a reduced likelihood of a variety of chronic 

illnesses, especially cancer [14]. Stilbenoids, tannins 

[hydrolyzable tannins (gallotannins and ellagitannins) and 

condensed tannins (proanthocyanidins) and �avonoids, 

including �avan-3-ols, and their polymeric condensation 

products, �avanones, �avonols (i.e., kaempferol, 

quercetin, myricetin), and �avones, are among the phenol 

Blueberries contain a lot of phenolics, which contribute for 

50–80% of the total polyphenol content, which might also 

exceed up to 3000 mg/kg fresh and dry weight [15].

Anthocyanin in blueberries: Anthocyanins are glycosides 

of anthocyanidins, and they are the foremost critical 

category of water-soluble tints in plants. Indeed, on the off 

chance that more than 550 anthocyanins have in fact been 

distinguished, as it were just few anthocyanidins are 

display in lofty plants, and they are generally found in 

blossoms, pulps, and fruit peels (especially in berries) [16]. 

Anthocyanins are bioactive �avonoid molecules that are 

compelling in the treatment of a variety of chronic 

disorders. These are generally ingested within the kind of 

meals originating through plant sources, with blueberry 

being one of the fruits that's well-known for its enhanced 

and anthocyanin substance. It's one of the natural products 

with a part of anthocyanins and other polyphenolics, which 

have appeared to have antioxidant impacts [17]. Several of 

the primary �avonoid groups are anthocyanins, which 

seem to be natural pigments that give fruits their blue, 

purple, violet, and red tints [18-20].
Table 1: Chemical composition of blueberries

Bioactive constituents in blueberries

Phenolic compounds in blueberries: Throughout the last Blueberr y anthocyanidins and polyphenols have 
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nutraceutical properties against chronic sicknesses. 
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Undernutrition is a “lack of adequate energy, protein, and 

micronutrients to meet basic requirements for body 

maintenance, growth, and development” and is one of the 

major but least addressed Global health issue [1,2]. Age 

group and living standards of females are among the 

signi�cant risk factors but education, cast, religion and 
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Undernutrition, especially micronutrient de�ciency is one of the major but least addressed 

Global health issues. Wasting, underweight, stunting, and de�ciencies of essential minerals 

and vitamins are results of undernutrition leading to increased mortality and morbidity. The 

developing countries especially the reproductive age group females are mainly affected by 

undernutrition. Reproductive age group females' especially pregnant females of the 

underprivileged rural populations are more prone to develop iron de�ciency due to increased 

physiological requirements or administration of substances acting as inhibitors. 

Undernutrition is not only responsible for high mortality in women but also impacts their 

families, especially children and chronically undernourished females likely to give birth to an 

undernourished child. This pattern runs in generations. But increased usage of substances 

that act as adjutants can ful�ll the physiological requirements of pregnancy. This review aims 

to explain the roles of different Nutraceuticals in the prevention of iron de�ciency anemia, 

especially in reproductive age group pregnant females.
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cast also in�uence undernutrition [3,4]. High Parity, lower 

education, unsafe water, Infectious diseases, lowered 

immunity, taboos attached to food and its intake, poor 

dietary intake, food distribution not based on equity within 

the household, inappropriate preparation and storage of 

food make the reproductive age females most vulnerable 
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is the most frequent cause of anemia. But infectious 

diseases such as tuberculosis and HIV,  malaria 

hemoglobinopathies, and parasitic infections are other 

causes of anemia [13-15]. Aging population, nutritional 

de�ciency, chronic disease, and unexplained anemia which 

m i g h t  b e  d u e  to  t h e  p ro g re ss i ve  re s i s t a n c e  to 

erythropoietin, and underlying chronic state are different 

causes. Anemia can be Aplastic or sickle cell or it can end 

up in Thalassemia. Nutritional Anemia can be due to 

Vitamin de�ciency or Iron de�ciency. Depending upon the 

de�ciency and its duration anemia can be mild to severe, 

congenital or acquired due to any other condition. Anemia 

can occur if the blood is not having enough red blood cells 

or the body cannot synthesize su�cient red blood cells. 

Red blood cell loss occurs due to Bleeding more quickly 

than they can be replaced [16]. One of the most common 

types of nutrient de�ciency anemia is due to Iron 

de�ciency in the body [17]. Hematopoiesis requires an 

adequate amount of iron, folic acid, and vitamin B12. 

Vitamin de�ciency anemia includes Folate and vitamin B-12 

which are required for enough healthy red blood cell 

synthesis. But in the case of pernicious anemia, vitamin B-

12 absorption remains the issue [10–13]. Megaloblastic 

anemia is caused by Folic acid de�ciency which is widely 

distributed in green leafy vegetables [18]. Anemia of 

in�ammation can occur due to acute or chronic 

in�ammatory diseases. Aplastic anemia, leukemia can be 

life-threatening. Hemolytic anemia can be inherited or due 

to certain blood diseases which increase red blood cell 

destruction. Sickle cell anemia is caused by a defective 

form of hemoglobin resulting in abnormal crescent (sickle) 

s h a p e d  re d  b l o o d  c e l l s  w h i c h  d i e  p re m a t u re l y, 

consequential to chronic de�ciency of these cells [19, 20].

Risk Factors of Anemia: These are the factors that 

increase the risk of anemia including a diet lacking in 

Copper, iron, vitamin B12, and folate, certain Intestinal 

disorders which can affect the absorption of nutrients in 

the small intestine, reproductive age group females having 

menstrual loss, pregnancy which enhances requirement of 

folic acid and iron, chronic conditions which can cause a 

shortage or can deplete store of iron from body, causing 

IDA, age over 65years, autoimmune disorders, certain 

infectious blood diseases exposure to toxic chemicals and 

alcoholism, Family history is also signi�cant, such as sickle 

cell anemia. 

Iron de�ciency anemia: It is the most common form of 

anemia globally [21] and is caused by iron de�ciency in the 

body. There are four forms of proteins containing iron but 

more than half of total-body iron is contained within 

hemoglobin, the most abundant iron-containing protein. 

Iron requirement for erythropoiesis is generated by 

to undernutrition, especially rural population. Rural 

females in the African region are 68% more likely to be 

undernourished compared to urban [1]. Anemia is a 

condition in which “the number of red blood cells or the 

hemoglobin concentration within RBCs is lesser than 

normal” [4] is a grave public health concern worldwide that 

predominantly has an effect on children of younger age 

group and pregnant females. According to World Health 

Organization (WHO), globally one-third of all women of 

reproductive age group, 40% of pregnant females and 

more than 42% of children less than 5 years of age are 

anemic. Reproductive age group females (15-49 yrs) [5, 6] 

need high energy and nutrients during pregnancy and while 

working carrying heavy loads [7] and are more prone to 

develop iron de�ciency due to multiple pregnancies, 

menstruation, and childbirth [8]. According to a study 

conducted in Azerba�an 38.2% of the women were having 

Anemia, 34.1% had iron de�ciency and 23.8% were having 

iron de�ciency anemia (IDA),10.5% of women were having 

Vitamin A insu�ciency 35.0%, Folate and 19.7%, vitamin 

B12 de�ciency with vitamin A insu�ciency. Iron de�ciency 

is found as the main risk factor for anemia [9] increases the 

chances of perinatal mortality, maternal deaths, impaired 

cognitive development in children and reduced work 

capability in adults. Undernutrition is the underlying cause 

of 35% of the pre-school children's disease burden and in 

poor communities of the developing countries, 50% of 

children and roughly one-third of reproductive age group 

females are affected by anemia [5, 6]. IDA is among the 

principal reasons of disability globally and its effects on the 

health of adolescent females and women may have 

consequences affecting generations. As a result of 

gestational anemia, chances of preterm deliveries and low 

birth weight babies are high. It can also adversely affect the 

iron stores of the fetus impacting the motor, social-

emotional and neurocognitive development of the child 

[10]. IDA-affected mothers are more prone to premature 

deliveries, babies born with low birth weight, newborns 

that are small for their gestational age, congenital birth 

defects, and growth impairment. IDA, the major contributor 

to disability-adjusted life years in women is prevalent in 30-

60% of Pakistani women. “Pakistan has a high maternal (276 

per 100,000 live births) and perinatal mortality (75 per 1000 

pregnancies) and both are associated with acute blood loss 

in situations of chronic IDA”. IDA accounts for 19.3% of 

births of newborns who are small for their gestational age 

and 25% of babies born with low birth weight in Pakistan 

[11]. According to EMRO WHO statistics More than one-�fth 

of females in Pakistan are suffering from Anemia [12].

Causes of Anemia: Iron, folate, vitamins B12, and vitamin A 

are all nutritional de�ciencies, out of which Iron de�ciency 
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older, women of reproductive age who are menstruating, 

and youngsters during their rapid development phase (12-

15 yr in boys; 10-13 yr in girls), Lactation and pregnancy Low-

wage workers, Underweight, You can get IDA if you don't get 

enough iron or vitamin C in your diet. [33-35].

Iron de�ciency anemia in Reproductive age group 

females: IDA is one of the key public health issues for low, 

middle, and high-level countries affecting all age groups 

inclusive of reproductive age group women [36].  One-third 

of the world's population is affected by anemia and half the 

cases are due to iron de�ciency. Reproductive age group 

females, pregnant females, and children under �ve years of 

age are particularly at risk [37]. In the developing countries 

not ful�lled Iron demand increases in pregnancy affects 

52% of pregnant females. As a result, babies born with 

poorer iron stores are more prone to develop iron 

de�ciency anemia subsequently. In premature babies, 

early stop of breastfeeding also results in a reduction of 

iron stores and increases the risk for IDA. Poor dietary 

habits, diets with decreased iron consumption, and 

growing age heavy blood loss all are causes and risk factors 

for IDA. It ends up in decreased tissues Oxygen supply 

develops pallor look, tiredness, weakness, breathing 

di�culty,  lethargy,  apathy,  headaches, tinnitus, 

palpitation, and hair loss. In Chronic iron de�ciency cases, 

decreases tolerance to work, e�ciency, and the quality of 

life increasing socio-economic di�culties and more 

chances to contract infections due to Dysfunction in the 

immune system.   Even cardiac failure can develop in a 

more severe degree of anemia. IDA during pregnancy may 

result in “premature labor, intrauterine growth retardation, 

low birth weight, birth asphyxia, and neonatal anemia” [26]. 

So Maternal anemia can have effects (short-term and long-

term) leading to infantile iron de�ciency and compromised 

physical and cognitive development of the child. 

Reproductive age group females' having IDA ends up into a 

signi�cant dual burden on the likely economic expansion 

and population welfare. Near term, the strength for taking 

care of the child, household preservation, relaxation time 

activities, and the labor itself decreases due to fatigue. 

Longer-term implications include causation of permanent 

decline in child's cognitive ability and socio-emotional 

execution having impacts on their creative competence 

throughout the life [38-40].

Treatment of iron de�ciency anemia: Reproductive age 

group IDA is one of the major Public Health issues in 

developing countries. Iron stores of reproductive age 

group women get affected by factors like age, parity, 

socioeconomic status, and diet ending up in anemia and 

other adverse outcomes preventable through appropriate 

cost-effective timely interventions through an integrated 

changes in oxygenation of tissues, red blood cell turnover, 

and blood loss. Bone marrow needs iron for hemoglobin 

synthesis and if su�cient iron is not available then red 

blood cells cannot have enough hemoglobin. Many 

pregnant women get affected if not provided with the iron 

supplementation required to ful�ll the increased iron 

demand during pregnancy.  Heavy menstrual bleeding or 

blood loss due to gastric or small intestinal ulcer or large 

intestine cancer and extensive consumption of pain-killers 

especially aspirin l ikely to cause stomach lining 

in�ammation resulting in blood loss [22].

Signs and symptoms of Iron De�ciency Anemia: It 

includes fatigue, low physical and mental capacity, 

headache, vertigo, leg cramps, pagophagia, cold 

intolerance, koilonychias, mucosal paleness, angular 

stomatitis [23]. In cases of IDA due to blood loss, the signs 

or symptoms experienced may be due to the disease-

causing blood loss [24]. Simple Iron de�ciency (ID) can lead 

to anemia, and immune system problems, and in certain 

cases can cause a neurological problem like depression. A 

patient with IDA can show signs and symptoms of 

behavioral and mood disorders like depression [25].

Common Causes of Iron De�ciency Anemia include: 

Physiological Anemia can be seen in premature babies, 

during phases of rapid growth, and during pregnancy. 

Anemia can be due to Poor intake in situations like 

Malnutrition, pseudo-bulbar palsy, chronic illness, and poor 

socioeconomic status. Malabsorption in certain diseases, 

and in certain disease-causing blood loss [22, 26, 27]. IDA is 

caused by either blood loss or iron malabsorption. The 

major cause of bleeding in males and postmenopausal 

women is gastrointestinal tract lesions [28]. Some dietary 

practices, such as calcium intake, phytates (found in 

cereals), and tannins (found in tea and coffee) may induce 

lower iron absorption due to their inhibitory effect on iron 

absorption. Helicobacter pylori infection (competition for 

iron, higher pH, and lower vitamin C), gluten-induced 

enteropathy in celiac disease, increased pH due to atrophic 

gastritis, and in�ammatory bowel illness are all associated 

with surgical methods and reduced iron absorption. 

Hookworm infections, schistosomiasis, and menstruation 

can cause physiologic and chronic blood loss. Drugs 

including salicylates, nonsteroidal anti-in�ammatory 

drugs, anticoagulants, and corticosteroids can cause 

drug-induced blood loss by irritating the stomach mucosa 

directly or raising the risk of bleeding from other causes. 

Relative or functional IDA occurs when iron is seldom 

transferred from storage to circulation [29]. Iron-

refractory Hepcidin levels rise and intestinal iron 

absorption falls in IDA, a rare recessive disorder [30-32].

Iron De�ciency Anemia Risk Factors: Adults 65 years and 
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sources and supplements iron absorption orange juice, 

tomato juice, or strawberries high in vitamin C should be 

consumed, iron supplements Intake with orange juice is 

recommended but avoid the calcium-forti�ed variety 

should as it decreases iron absorption although calcium is 

an essential nutrient during pregnancy [48].

Lifestyle modi�cation: Life style is equally important as 

obesity; anemia and diabetes mellitus like chronic diseases 

are associated with a sedentary lifestyle. An effective 

strategy for decreasing the magnitude of anemia is through 

food forti�cation [49]. The main focus should be lifestyle 

modi�cations and the use of herbs instead of medicines 

[50]. Ascorbic acid enhances iron absorption while 

calcium, phytates, cereals, and tannins consumption 

originating from tea and coffee inhibits iron absorption and 

should be considered when supplying iron-rich meals [51]. 

Ginger is also found effective [52,53]. The risk of iron 

oversupply should also be considered through adequate 

and appropriate iron administration [54-56]. A holistic 

approach is required as in spite of all the efforts made 

during the last decade to reduce Anemia, especially in 

women and children still it remains a public health problem 

globally. Reduce health interventions should be targeted at 

pregnant females for reducing anemia prevalence. 

Children and especially female children should be included 

in these interventions. Various measures to be taken to 

cure anemia includes health education regarding 

nutritious intake, de-worming, iron-rich foods intake, and 

supplements during pregnancy and breastfeeding, and 

adolescents' weekly usage of iron-folic supplements. 

These services provision along with forti�ed foods, 

screening, and treatment of non-nutritional causes of 

anemia especially in concern with Improving women's 

education and empowerment for making improved dietary 

choices not only for themselves and also for their families 

[57]. Anemia among reproductive age females can be 

reduced using a norms-based intervention project The 

Reduction in Anemia through Normative Innovations 

(RANI). Descriptive norms refer to people's perceptions 

about the prevalence of behavior – what they believe others 

are doing – and injunctive norms refer to pressures people 

feel to conform [58]. Prevention demands that all screening 

should be done for IDA amongst pregnant females and 

should be provided with iron supplementation except with 

genetic conditions like hemochromatosis. So, the strategy 

to manage should emphasize on prevention with a 

conservative approach in non-active bleeding cases and 

through transfusion in actively bleeding cases. Case-

speci�c treatment plan should be opted before 

considering the therapy from the options available, oral 

iron and parenteral, blood transfusion, and recombinant 

approach [12, 42]. Diagnosis, effectual treatment through 

the use of medicines prevention through forti�cation of 

food, iron supplementation, and most important with 

lifestyle management are of grave signi�cance. Although 

prevalent use for nearly a decade of intravenous iron 

formulations replenishes the iron stores safely and 

effectively, recommended �rst-line treatment of IDA is oral 

iron. So for preparations with varying iron content that fails 

due to oral iron intolerance, gastrointestinal side effects, 

excessive blood losses, or malabsorption of iron, then 

parenteral iron is recommended which can be given in the 

form of iron sucrose, iron dextran, and iron gluconate.  

Management through blood transfusion is also an option if 

not treated by oral preparations or parenteral iron [40-45, 

24]. Microcytic anemia, on the other hand, is characterized 

by refractoriness to oral iron and a sluggish and partial 

response to intravenous iron infusions [31]. Children 6–23 

months (10–12.5 mg elemental iron daily – drops/syrups, 

three consecutive months in a year), 24–59 months (30 mg 

elemental iron daily – drops/syrups/tablets, three 

consecutive months in a year), 5–12 years (30–60 mg 

elemental iron daily – tablets/capsules, three consecutive 

months in a year), 24–59 months (30 mg elemental iron daily 

– tablets/capsules, three consecutive months Iron 

supplementation for babies and children in malaria-

endemic areas should be done in conjunction with public 

health interventions to prevent, diagnose, and treat 

malaria. Iron supplementation with 30–60 mg elemental 

iron daily tablets for three consecutive months in a year is 

also recommended by the WHO for menstruation adult 

women and teenage girls (non-pregnant females in the 

reproductive age range). Because medicines have negative 

effects, we should focus on eating, which includes both 

plant and animal-based meals. Geographic distribution, 

population, food pattern, diet categories, and study 

�ndings [46].

Dietary iron: It exists in heme found in hemoglobin or 

myoglobin of meat and non-heme form legumes, corn, 

wheat, barley animal-source foods, iron-forti�ed foods 

(bread, rice, pasta, and iron-forti�ed breakfast cereals), 

cooked spinach, eggs, and dairy products, nuts, seeds, 

prune juice, dried beans and peas, and dry fruits. These two 

forms of iron have different absorption and bioavailability. 

Heme iron has an absorption of 20%–30% and better 

bioavailability. Non-heme iron is the most copious in the 

diet and has absorption at a rate of less than 10%. Ascorbic 

acid and foods with a substantial content of heme iron 

maximize this absorption but certain Nutraceuticals like 

phytates, calcium, and polyphenols inhibit it [47]. Good 

nutrition during pregnancy can also prevent IDA by meeting 

the increased physiological demands. To improve the plant 
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human erythropoietin (rHuEPO). Severe anemia during 

pregnancy can be prevented through iron and another 

nutritional supplementation [59, 60].
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C O N C L U S I O N

Low levels of essential precursors such as iron and folate 

cause anemia in pregnancy instead of chronic blood loss or 

hemolysis, the fundamental approaches to IDA prevention 

are dietary changes and diversi�cation to enhance the 

intake of iron and supplementation with medical therapy. 

Food combinations should be planned that have synergistic 

effects with iron complexes to enhance their absorption 

and bioavailability. However, the price and social taboos 

especially regarding the safety of the food can affect the 

iron-forti�ed foods' acceptability which is possible through 

education and awareness campaigns. For dealing with iron 

de�ciency and IDA, food forti�cation through novel food 

processing methods can result in the materialization of 

novel approaches. The main focus should be lifestyle 

modi�cations and the use of herbs instead of medicines. 

To control IDA in reproductive age group females, a 

multifaceted approach is required targeting food 

insecurity along with iron supplementation and food 

forti�cation.
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Lichen Planus is an autoimmune disease induced by T cells 

[1-3]. It affects the skin, scalp, nails, and mucosa [4,5]. 

Symptoms include mouth discomfort, sensitivity to spicy 

foods, pain in the oral mucosa, ulceration, erythema, and 

bleeding [6,7]. There is yet to be discovered an effective 

medicine for the treatment of OLP disease [8-10]. 

Corticosteroids, retinoids, calcineurin inhibitors, laser, and 

phototherapy are some of the treatment choices. Although 

extensive research has been conducted in order to �nd 

safe and effective pharmaceuticals [11,12]. Herbal therapy 

with antioxidants and anti-in�ammatory properties, for 
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Oral Lichen Planus (OLP) is an in�ammatory disorder that affects the mouth. Oral mucosa 

primarily affects women in their forties and �fties. OLP is a localized autoimmune disorder 

caused by T-cell malfunction, according to previous research. The tongue, buccal mucosa, 

and gingiva are the most prevalent sites for OLP. The distribution of oral lesions is always 

symmetrical and bilateral. Oral leukoplakia and oral erythro leukoplakia might be mistaken for 

plaque-like and atrophic/erosive OLP, respectively. Because OLP is an immunologically 

mediated condition, corticosteroids are the most effective treatment. Herbal medicine, 

which has anti-in�ammatory and antioxidant qualities, appears to be a viable alternative 

therapy. As a result, the goal of this research was to describe the e�cacy of different OLP 

treatments.
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example, is a fantastic alternative medicine option [13]. 

Herbal medicine is widely used in China and Taiwan to cure 

in�ammation of the mouth's mucous membranes and to 

reduce the negative effects of chemical medications [14]. 

Several researches comparing the effects of the herbal 

medication have been undertaken and corticosteroids, as 

well as the e�cacy of their combination in the treatment of 

t h e  d i s e a s e .  C o m b i n i n g  h e r b a l  r e m e d i e s  w i t h 

corticosteroids has been shown in recent studies to reduce 

unwanted effects while increasing the drug's e�ciency 

[15-21].
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Etiology: T cells produce OLP, a chronic in�ammatory oral 

mucosal disease that affects both men and women with no 

recognized cause. The etiology has been linked to a number 

of causes, including [7,22,23].

Figure 1: Causes of OLP

The clinical characteristics of the most common oral lichen 

planus and lichenoid diseases. Some of these conditions 

appear to be uncommon, while others are unclear or may be 

a misnomer [24].

Disease Clinical

Oral lichen planus

White reticular  patches on both sides,  not 
necessarily symmetrical, commonly affect the 
buccal mucosae. At times, erosions and patches of 
atrophy can be seen. Scarring  lesions are uncommon 

Oral lichenoid 
contact lesion

It could be unilateral or bilateral. Amalgam �llings 
have a common topographic association. Gingiva is 
unusually affected.

Oral lichenoid 
drug reaction

OLP is similar, if not identical. There is sometimes a 
temporal link between new drug intake and new drug 
intake. When compared to OLP, unilateralism is more
widespread. 

Graft vs. Host 
disease

Chronic GVHD is similar to, if not identical to, OLP. 
Common scarring lesions that resemble leukoplakia 
Previously, you had a bone marrow transplant.

Erythema 
Multiforme

Chronic GVHD is similar to, if not identical to, OLP. 
Common scarring lesions that resemble leukoplakia 
Previously, you had a bone marrow transplant.

Discoid lupus 
Erythematosus

More commonly, core atrophic areas or shallow 
erosions generate asymmetric lesions with radiating 
white striae at edges and telengiectasie ('sunburst'). 
When compared to OLP, the properties are much less 
well de�ned.

 Systemic lupus 
Erythematosus

Oral ulcers are similar to DLE and/or OLP. Erythema 
on the bridge of the nose and on the face's malar 
eminences ('butter�y rash')

Lichen planus 
pemphigoides

Cutaneous blisters, as well as oral and cutaneous 
characteristics that are suggestive of LP

Chronic ulcerat-
I've stomatitis

OLP is similar, if not identical.

Paraneoplastic 
pemphigus

PNP stands for paraneoplastic pemphigus, a deadly 
autoimmune blistering condition caused by an 
underlying tumor.

Paraneoplastic 
autoimmune 
multiorgan 
syndrome

A variety of signs and symptoms characterize the 
paraneoplastic autoimmune multiorgan syndrome, 
including severe desquamative stomatitis and a 
polymorphous cutaneous eruption (PAMS).

Fixed drug 
eruption

Erythematous mucous membrane lesions that may 
or may not become ulcerated

Lichen sclerosis Patches that are mostly white

OLP is a chronic autoimmune disease for which there is 

now no conclusive and comprehensive treatment. 

Corticosteroids, on the other hand, were regarded as a 

palliative treatment for this disease, despite their 

considerable side effects. As a result, numerous 

investigations have been conducted in order to develop an 

alternate treatment. Herbal therapy is more essential than 

other alternative therapies since it has fewer side effects 

and better cost-bene�t ratios. However, many of the 

�ndings are from preliminary research and need to be 

validated.

Table 1: Classi�cation of Oral Lichen Planus

Diagnosis: Following that, we'll look at several potential 

biomarkers for diagnosing OLP [25] (Table 2).

Potential biomarker Level in OLP patients

Antioxidants (vitamin C and E)

Immunoglobulin

Peroxidation products 

Cortisol

GPCA (anti-gastric parietal cell 
autoantibody)

Decrease

Increase

Increase

Decrease

Increase

Table 2: Potential Biomarkers to Diagnose Oral Lichen Planus

Role of Herbal Medicine in Management of OLP: OLP is an 

immunological disease that mostly affects mucous 

membranes, particularly in the mouth. Nerviness and 

adaptogens are two herbal remedies that could be 

bene�cial for treating symptoms or treating causes.

Herbs Actions

Aloe vera

The juice and cream of aloe vera can be used to treat 
oral sores. Because of its anti-in�ammatory 
properties, aloe vera gel can help relieve discomfort 
and shrink oral sores [26].

Curcumin

Curcuminoids at high doses are effective in reducing 
symptoms. Can help to lessen the size and pain of 
lesions. After the patient has been treated with 
corticosteroids, it may be useful as a preservation 
medicine [27].

Glycyrrhiza 
glabra

Clinical improvements have been reported at least 
2-3 symptoms of OLP after treatment with .
Glycyrrhizin [28].

Purslane
Can improve the symptoms and sign with the least 
side effects [29].

Traditional 
Chinese .
medicine

Liuwei Dihuang, Tripterygium glycosides and 
Zengshengping are Chinese medicine and used as a 
treatment of OLP, which improve symptoms, 
including reducing the size of oral leukoplakia [30].

Raspberry 
leaf extract

Reduces the degree of discomfort, as well as the c
linical aspects of erosion, reticulation, and ulceration, 
as well as cutaneous symptoms [31].

Lycopene Can reduce the symptoms of OLP due to its 
antioxidant properties [32].

Table 3: Herbal Treatment of Oral Lichen Planus
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A brain tumor occurs when abnormal cell production starts 

to form in the brain. There are two types of tumors: one of 

them is benign, while the other one is malignant or 

cancerous. Typically, our body produces cells that usually 

die after aging or complete their cycle. The production of 

abnormal cells by the body and their accumulation in any 

part of the body leads to the formation of a tumor. Like 

other cells, the cancerous cells do not die, instead they 

multiply and cause the formulation of tumors in the body 

parts. Cancerous tumors are of two types: primary tumors 

are the ones that start within the brain, this one is the most 

common type of brain tumor in the adult stage and it 

develops in the cerebrum which is the main part of the 

brain. About a quarter of tumors (24%) develop in the 
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Brain tumors are rare but have high mortality rate among children and young adults. The 

purpose of this report is to portray the situation of imaging strategies and advancements for 

distinguishing reaction of cerebrum tumors to remedy within the placing of multicenter medical 

trials. Inside as of now utilized advances, usage of institutionalized image procurement and the 

usage of volumetric appraisals and subtraction maps are likely going to decorate tumor notion, 

depiction, and dimension. Throughout the subsequent couple of years, new innovations, for 
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growing the ability to quantitatively photo tumor response in order to provide remedies in a 

scienti�c trial placing. The combination of poor visualization and absence of remedial choices 

urge the need to enhance clinical results for patients experiencing CNS malignancies.
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meninges. These two membranes protect the spinal cord. 

Around 1 in 10 (10%) tumors start in the glands of the brain 

such as the pituitary gland or pineal gland [1]. The primary 

stage of tumors is named regarding the type of cells they 

affect and in which part of the brain they start their 

production. Gliomas, for example, are brain tumors that 

begin in the glial cells. Primary brain tumors are usually 

located in the brain's glial cells [2]. The formation of 

gliomas begins in the glial cells of the brain that are found in 

the supportive tissue of the brain. Various types of gliomas 

are classi�ed according to the place they are found in the 

brain and how the formation of tumors started to occur. 

Various types of gliomas are as follows: 

Astrocytoma: this tumor occurs in the shaped of star glial 
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cells known as astrocytes. This may be of any grade, and it 

arises at the cerebrum part of the brain, that is usually 

occurred in adults. 

Grade I or II astrocytoma: these are known as the low-

grade gliomas. 

Grade III astrocytoma: it is known as the high-grade glioma 

or in the other term it is anaplastic astrocytoma. 

Grade IV astrocytoma: this type known as glioblastoma or 

in another term it is called astrocytic glioma [3].

Oligodendroglioma: this tumor could be found in the cells 

that make fatty substance and covers the nerves through 

that fatty substance. It could be found in the cerebrum part 

of the brain and it could affect middle-aged adults [4].

Meningiomas: such type of tumor is slow-growing, and 

meningiomas are usually found in the outer coverings of the 

brain, under the skull. This tumor type is very less common 

and affects one-third of adults worldwide. It is slow-

growing and often found in the benign tumor and it could be 

of grade I, II, or III [5].

Common types of tumors among children are as follows: 

Medulloblastoma:  such tumor type found in the 

cerebellum part of the brain. The tumor arises from 

cerebellum and often called as neuroectodermal tumor. It 

could be of grade IV. Grade I or II astrocytoma: such tumors 

could occur anywhere in the brain. They are low grade 

tumors and the most common type of astrocytoma in 

children is “juvenile pilocytic astrocytoma”. It could be of 

grade I among children [5,6].

Ependymoma: this type of tumor occurs in the ependyma 

tissues, these tissues are present in the CNS. It could be of 

grade I, II and III and could affect both adults and children. 

Brainstem glioma: as its name shows that it will affect the 

lowest part of the brain that is known as its stem. Brainstem 

glioma's most common type is diffuse intrinsic pontine 

glioma. There is a slight difference among children around 

6 out of 10 tumors start in the cerebellum and brain stem 

part of the brain. Only 40% start in the cerebrum [7]. 

Secondary tumors are those that have spread from other 

parts of the body, known as brain metastasis tumors [8] 

(Figure 1).
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Figure 1: Difference between primary and secondary tumor. In (A) 

Tumor is shown in one part of brain where as in (B) tumor is in 

spread form 

Every type of tumor causes different symptoms in human 

beings, symptoms depend on the type of tumor. Common 

symptoms of brain tumors are changes in mental habits 

and vision problems. Types of tumors that could be found in 

adults  are meningiomas and astrocytomas e.g ; 

glioblastomas. A common tumor type of brain in children is 

medulloblastoma, it  is  malignant.  Upon medical 

examination, diagnosis is done through computed 

tomography or MRI. These are the most common 

techniques that are used to diagnose cancer. After 

diagnosis, it is decided that biopsy treatment, radiation 

therapy, chemotherapy, or surgery should be done [9,10].

Detection and Diagnosis: Brain tumors are diagnosed 

when the patient consults a doctor about the symptoms he 

is experiencing. If the symptoms show the possibility of 

brain tumor then different tests are performed like MRI, CT 

scan and sometimes biopsy is also useful for identi�cation 

[11].

Symptoms: The symptoms of the brain tumor depend upon 

its or what is its size and location. Symptoms may appear 

when a tumor presses on a nerve or affects the activity of 

brain parts. It may also cause blockage and brain swelling 

because of increased �uid. People will experience those 

symptoms and it does not matter whether the tumor is 

benign or malignant. Primary or secondary brain tumors 

often show the same sign and symptoms. The most 

common symptoms of brain tumor are as follows: 

headaches, blurred vision, or inability to see properly, 

nausea, vomiting, hearing and speech problems, changes 

in the mood and other personality disorders, inability to 

walk properly, inability to focus or concentrate for the 

longest period of time, short term or long term memory loss 

in some cases occur, seizures and convulsions of the 

muscle and feeling of numbness and tingling sensations in 

the body or mostly in the arms and legs [12,13].

Diagnosis: If anyone has one of the above discussed 

symptoms then consultant will do physical examination 

and will ask about the family history regarding cancer. 

Following test will be performed for the con�rmation of the 

tumor. 

Neurologic exam: to examine the activities that your brain 

usually does, this test is performed to examine the 

attentiveness, concentration, vision, hearing, muscle co-

ordination of the brain. Eyes are also examined to check the 

activity and swelling around the eyes that may be caused by 

the tumor, pressing the nerves [14].

Magnetic Resonance Imaging (MRI): MRI is performed by 

the machine to which the strong magnet is attached and it 

takes the images inside the brain to see the areas of the 

brain. Sometimes a dye is injected into the vessels through 

arm, so that it can show the colorful images so that the 
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differentiation would be easy in the tissues of the brain. 

Identi�cation of tumor is done through images taken by 

MRI machine [15].

CT scan: it is an X-ray machine that scans the head and take 

images of the parts of the brain. A dyed material injected so 

that it would be easy to �nd out the abnormal areas of the 

brain [16].

Angiogram: Angiogram is taken through injecting dye into 

the bloodstream through the vessels that reach the vessels 

of the brain and show the abnormal areas by highlighting 

them in the x-ray [17].

Spinal tap: in this test, sample of the cerebrospinal �uid is 

taken. Moreover, surgeon takes a thin needle to take the 

sample from the lowest part of spinal column. This 

procedure taking around 30 minutes. Spinal tap is 

performed through local anesthesia. After that sample is 

sent to the laboratory to �nd out if the cancer cells are 

present in it or not [18].

Biopsy: In biopsy, main purpose is to extract the tissue 

where tumor exists. The tissue examined under the 

microscope to check any sort of abnormality. Biopsy will 

help to identify changes in the cells that may results into 

the formation of cancerous cells. It is the only sure way 

through which we know the level or severity of it and can 

plan treatment according to it [19,20].

Advanced techniques for Diagnosis and Treatment:

Computational diagnosis: Propelled MRI strategies for 

example, attractive reverberation spectroscopy (MRS), 

attractive reverberation perfusion (MRP), dispersion 

Weighted imaging (DWI). Furthermore, dispersion tensor 

imaging (DTI) are utilized to their speci�city. DTI, which 

hinges upon dissemination of water atoms along axons, is 

supportive with access the integument from claiming 

White matter (WM), and in addition those area and 

introduction from claiming WM tracts. Concerning 

illustration assistance with other imaging, this strategy 

needs supplemented pre-surgical arranging, also 

characterization from claiming intra-axial lesions with 

observe metastases starting with GBM. DWI and MPR have 

ability in differentiating metastatic tumors starting with 

cerebral abscesses [21-23]. Stimulated Raman Scattering 

(SRS) is used to observe the inner areas of brain tissue to 

identify tumor cells and to differentiate healthy brain tissue 

from the tumor in mice. After this experimentation they 

saw that it is possible to remove tumor like giloblastoma 

multifome (most deadly brain tumor) in humans [24]. In the 

SRS technique, weak light signals can be detected that 

comes out from the material when it hit with the light of 

non-invasive laser. Analyzing the colors of spectrum in the 

light signal is really helpful for the researchers to 

understand the chemical makeup of the sample. By 
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amplifying the weak Raman signal by more than 10,000 

times scientist has advanced the technique it's not 

impossible to make multicolor SRS images of living tissue. 

Biopsy is a good method for detecting and removing tumor 

[25].

The goal of cerebrum tumor surgery is to promote tumor 

rapture while preserving the underlying structure of the 

brain. This goal is tough to achieve since distinguishing 

tumor from non-tumor tissue is challenging. However, 

while routine histopathology provides information that can 

aid tumor depiction, it cannot be conducted repeatedly 

during surgery due to the time required to harden, 

segment, and recolor the tissue. Invigorated Raman 

dissipating (SRS) microscopy is a chemical compound 

imaging technology that allows for quick mapping of lipids 

and proteins within a single sample. This information can 

be transformed into pathology-like images. Despite the 

fact that SRS imaging has been utilized to quantify glioma 

cell thickness in murine orthotopic xenograft models and 

human cerebrum tumors, tissue heterogeneity in clinical 

mind cancers has yet to be fully quanti�ed [26,27].

The Role of Focused Ultrasound in the Disruption of the 

Blood-Brain Barrier: 

The use of focused ultrasound to disrupt the blood brain 

barrier (BBB) signi�cantly, enhances the entry of BCNU 

through the barrier. Furthermore, using focused 

ultrasound before administering BCNU to tumor-

embedded rats inhibited tumor migration and improved 

creature survival. This study expands on the utility and 

practicality of non-invasive focused ultrasound in 

improving the outcome of cerebrum tumor chemotherapy. 

Centered ultrasound disturbance of the BBB can likewise 

be utilized for additional top to bottom examinations on the 

advantages of locally expanding chemotherapeutic 

medication �xations, which at last could enhance the 

general nature of clinical treatment and watch over 

patients with mind tumors [28,29].

Magnetic nanoparticles: an advanced technology for 

malignant brain tumor imaging and therapy: Attractive 

nanoparticles (MNPs) focused on treatment and imaging of 

threatening cerebrum tumors. Usually conjugation of 

peptides or antibodies to the surface of MNPs permits 

focusing on the tumor cell surface and potential 

disturbance of dynamic �agging pathways show in tumor 

cells. Conveyance of nanoparticles to dangerous mind 

tumors speaks to an impressive test because of the 

nearness of the blood– cerebrum obstruction and invading 

disease cells in the ordinary mind. More up to date 

p r o c e d u r e s  a l l o w  b e t t e r  c o n v e y a n c e  o f  M N P s 

fundamentally and by guide convection-upgraded 

conveyance to the mind. Consummation of a human clinical 
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trial including direct infusion of MNPs into intermittent 

dangerous mind tumors for thermotherapy has built up 

their attainability, security and viability in patients. Future 

investigations are required to comprehend the promising 

effect of MNPs in the treatment of dangerous cerebrum 

tumors [30].

Correlated magnetic resonance imaging and Ultra-

microscopy: (MRI-UM): Neo angiogenesis is important 

remedial focus in glioblastoma. Tumor imaging techniques 

are required to evaluate treatment impacts and malady 

movement. The tumor vasculature has been di�cult to 

trace up to this point. To think about neo angiogenesis in 

glioma models, we've built together a combined appealing 

r e v e r b e r a t i o n  a n d  o p t i c a l  t o o l b o x .  To  s t u d y 

neovascularization, in vivo attractive reverberation 

imaging (MRI) and correlative ultra-microscopy (UM) of ex 

vivo cleansed whole brains are combined. T2* imaging 

allows for the identi�cation of single vessels in glioma 

progression and the subsequent quanti�cation of neo 

vessels. Incomplete vascular standardization occurs as a 

result of pharmacological VEGF inhibition, with decreased 

vessel bore, thickness, and penetrability. Connected UM of 

�uorescently identi�ed micro vessels in cleansed brains to 

resolve tumor microvasculature are used. UM settled run of 

the mill highlights of neo angiogenesis and tumor cell 

attack with a spatial determination of ~5 µm. MR-UM can be 

utilized as a stage for three-dimensional mapping and high-

determination measurement of tumor angiogenesis 

[31,32].
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With passing time and advancement new techniques are 

being introduced by the medical teams doing research all 

over the world. The advancement and new trends have 

shown that how new methods of diagnosis and treatment 

of cancers helped to explore new ways of treatment for the 

brain tumor. New diagnostic methods helped a lot to 

diagnose tumors quickly and at early stages. Advances in 

the �eld of cancer by the scientist have made it easy to 

diagnose cancer and its location. 
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Review Article

PAKISTAN BIOMEDICAL JOURNAL 

Corona Virus-2 (SARS-CoV-2), the “acute respiratory 

syndrome”  was �rst reported in “Wuhan”, China, in 

December 2019, leading to a devastating outbreak of 

COVID-19. It became a pandemic in just a few weeks with 

over 30 million con�rmed cases and over 0.2 million 

deaths, related to it. Around 15% of infected people had 

severe symptoms that demanded hospitalization and 3-

10% of patients died because of Acute Respiratory Distress 

Syndrome (ARDS) [1-3]. Aside from an increased risk of 

c o n t r a c t i n g  S A R S - C o V- 2 ,  c a n c e r  p a t i e n t s  a l s o 

experienced more severe COVID-19 effects and/or have 

their prognosis impacted indirectly by delaying treatment 

[4]. A study was recently conducted with 105 cancer 

patients and 536 non-cancerous patients. According to 

these studies, cancer patients were found to have severe 

symptoms. Hematological, lungs, and stage IV cancer 
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diagnosis and treatment resulting in increased mortality rate. A major issue that cancer 

patients had to face was a lack of access to necessary health care. The “Renin-angiotensin-

aldosterone system (RAAS)” plays a role in cancer development, it was observed that COVID-19 

affects the functioning of RAAS by affecting the Angiotensin-Converting Enzyme -2 (ACE-2) 
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patients have shown the most severe symptoms and 

metastatic cancer patients had a increased death rate [5]. 

Another study shows that cancer patients (age around 63.1 

years deteriorated quickly compared to younger cancer 

patients.)  According to Desai et al., cancer patients have a 

two percent prevalence of COVID-19, and the patients who 

recently received chemotherapy or surgery had a75% 

highest risk of serious COVID-19 infection than COVID-19 

patients without cancer, which had 43% chances [6]. In a 

study conducted by Zhang et al., 15 of 28 COVID-19 infected 

cancer patients experienced more severe COVID-19 signs 

and symptoms, and eight patients died. In these patients' 

lung, esophageal and breast cancer are the most common 

and he also shows that those patients who were on anti-

cancer therapy developed more severe symptoms than 

those who were not on any cancer-related therapy [7]. 
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Mehta et al., showed that the death rate of COVID-19 

infected patients was increasingly high in patients with 

lung cancer almost 55% with gastrointestinal cancer, 

almost 38% with pancreatic cancer, almost 67% with 

colorectal and 38% with gynecological cancer [8].

These studies are also shown graphically (Figure 1).

SARS-CoV2 when enters the body attaches with the ACE-2 

receptor present on the exterior side of the host cell and 

causes diseases [12] (Figure 3). This receptor ACE-2 is 

found in the esophagus, nose, lungs, heart, stomach, colon, 

ileum, liver, and cornea, testis [13]. There is a protein called 

spike(S) protein that causes the virus attachment with the 

ACE-2, receptor, and these spike proteins are split by “host 

proteases such as transmembrane-protease-serine-2 

(TMPRSS-2) cathepsin L, and furin.” This S protein also 

helps in membrane breakdown which causes the excretion 

of viral RNA into the cytosol of the target cell [14,15].

Spike protein: The S protein, which is 180–200 kDa in size, is 

made up of two non-covalently linked subunits: an N-

terminal subunit (S1) and a membrane-anchored subunit 

(S2) with separate roles. S is cleaved at the junction 

between the S1 and S2 subunits in many CoVs, although 

they remain non-covalently connected in the prefusion 

structure. As a result, when the virus interacts with the 

h o s t  c e l l ,  t h e  S  p r o te i n  u n d e r g o e s  s i g n i � c a n t 

morphological changes, allowing the virus to connect to 

the host cell's membrane. The spikes are overspread with 

polysaccharide molecules to avoid detection by the host 

cell's immune system during entry [16,17]. 1273 AA is the                                                                                                                                                                              

length of the spike protein of SARS- CoV 2 and comprises of 

one peptide (amino acids 1–13). The “S1 subunit”, also known 

as the N-terminal subunit contains 14-685 remnants of 
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Figure  1: Death rate of COVID-19 in cancer patients

Cancer Care: Cancer care is also affected by COVID-19 

because the routine checkups of cancer patients are highly 

delayed due to the pandemic as a reduction in routine 

checkups and mammography of healthy women also leads 

to ignorance of early symptoms of Breast Cancer which 

automatically leads to delayed diagnosis and treatment. 

The mortality rate of cancer also increases in the normal 

person [9]. Wang and Zhang said that the primary risk to 

cancer patients during the COVID-19 pandemic is slender 

access to medical care and the failure to get proper 

medical services promptly, especially in more hazardous 

epidemic areas like “Wuhan, China”, where health staff and 

medical care facilities are in scarcity. Adverse effects of 

treatment in pulmonary cancer patients administered with 

the regulator of immune response (such as “severe 

myocarditis and pneumonitis”) must be monitored by 

health care providers; such effects may harm the patients' 

endurance; thus, it is critical to investigate and treat such 

issues as soon as possible [10]. According to a newly 

published retrospective cohort analysis a study was 

conducted in which twenty-eight cancerous patients with 

COVID-19 were recruited from hospitals in “Wuhan”, and this 

study states that patients infected with COVID-19 of cancer 

have more risk of poor clinical follow-ups, serious events, 

and impermanence. Therapy for cancer within 2weeks of 

COVID-19 detection was considered hazardous for serious 

events among these grave consequences that have been 

observed are acute respiratory distress syndrome which is 

at the risk of 28.6%, septic shock at three points six 

percent and acute myocardial infarction at 3.6% risk [7] 

(Figure 2).

Figure 2: Risks that can be observed if cancer treatment is 

continued within 14 days of COVID-19 diagnosis

Heart attack,
3.60%

Septic shock,
3.60%

ADRS, 28.60%

Mode of Action: In cancer biology, the “renin-angiotensin-

aldosterone system” (RAAS) plays a role in the tumor cell 

modi�cation and proliferation and cancer cells and it is also 

observed that COVID-19 affects the functioning of RAAS by 

using the angiotensin-converting enzyme -2 (ACE-2) 

Receptor to get entrance in the cell.

Figure 3: SARS-COV-2 binding to ACE receptor [11]
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amino acid and 686–1273 residues make up the S2 subunit. 

In the “S1 subunit”, there is the N-terminal sector and 

r e c e p t o r - b i n d i n g  s e c t o r.  T h e  f u s i o n - p e p t i d e , 

heptapeptide repeat sequence 1 (HR1), HR2, TM domain, 

and cytoplasm domain are all found in the "S2 subunit [18]. 

Visually it is observed that the viral fragments are encircled 

by a bulging, crown-shaped halo which is made up of S-

protein trimers. According to the structural presentation of 

coronavirus S-protein monomers, the S1 forms the bulbous 

head and the S2 subunits from the stalk region [19]. 

Electron microscope with Cryo technique was used to 

analyze the atomic structure of the “SARS-CoV-2 trimeric 

S-protein” as well, which reveals the various con�gurations 

of the S-RBD sector in closed and open states, as well as 

their relevant activities [15,20]. In its native condition, the 

CoV S protein is an inactive precursor. During infection, 

target cell proteases such TMPRSS2 and furin split the S-

protein into S1 and S2 subunits, which is essential for 

activating the membrane fusion sector after viral entry. 

The S-protein of “SARS-CoV-2” is broken into S1 and S2 

subunits by proteases, similar to other coronaviruses, and 

the serine-protease “TMPRSS2” is employed as a primer 

[14,21,22]. In the infection S- proteins found on viral 

surfaces play an essential role. It is a “trimeric class-I TM 

glycoprotein”, present in all domains of CoVs and other 

viruses including Ebola (Ebola virus glycoprotein), HIV (HIV 

glycoprotein 160, Env), in�uenza (in�uenza hemagglutinin, 

HA), paramyxovirus (paramyxovirus F), and paramyxovirus 

(paramyxovirus F). SARS-S CoV-2 is, similar to other 

corona-viruses, is also found to be a part of the 

identi�cation of receptor, cell bonding, and fusion during 

viral infections. As a result, spike protein is only found in 

CoVs and similar viruses, and their primary target site is the 

ACE 2 receptor, which is abundant in cancer patients to 

prove this hypothesis scientists performing experiments 

[23-26].

The Knot between COVID-19 and Cancer: In the 

pathogenicity of the virus, the importance of the ACE-2 

receptor was examined by inoculating a virus in a mice 

ACE-2 bearing transgenic mice. It was observed that ACE-2 

infected mice lost weight and virus replication in the lungs 

as well as interstitial pneumonia, lymphocytes, and 

macrophage invasion in the alveolar interstitium were 

observed. There is also a macrophage buildup in the 

alveolar cavities so the viral antigens were found in the 

“bronchial and alveolar epithelial cells, also macrophages”. 

On the second side, wild-type mice were not affected by the 

virus, because they do not contain human ACE-2 receptors. 

So, this experiment con�rms the virulence of the virus only 

in those mice which contain human ACE-2 receptors [27]. 

According to a recent study, the appearance of ACE-2 in the 

Series of genetic disease: genetic 
predisposition, DNA mutation

Environmentally in�uenced by: 
In�ammation, Microbiome

Time duration is from month to year

Cancer COVID-19

Susceptibility of cancer patients toward COVID-19: 

According to all these previous studies, a question arises 

how does a patient become more susceptible to COVID-19? 

The answer to this question would be “macrophages” 

because they play a key role in the erythrogenic responses 

related to cancer and COVID-19.  In COVID-19 infection, 

macrophages M-1 is activated and this activation is linked 

to “macrophage activating syndrome (MAS), cytokine 

storm, lymphopenia, endothelial damage, and an increase 

in intravascular blood coagulation” whereas in cancer 

patients macrophages M-2 is activated which suppresses 

the immune response while promoting tumor development 

as a result of immune-suppression the response against 

virus is compromised making cancer patients more porn 

viral infection [35]. SARS -CoV-2 like many other onco-

viruses induces in�ammation however it is not con�rmed 

that this virus contains tumorigenic properties. When 

COVID-19 occurs in a patient the level of cytokines (IL-6) is 

raised greatly. This increased level of IL-6 initiates the 

in�ammatory indicating pathway causing a cytokine storm 
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lungs appears to rise with the years. People over the age of 

60 years, as well as those with a weakened immune system, 

have been demonstrated to be particularly sensitive to 

COVID-19 infection, so this proves that ACE-2 expression 

increases in the lungs as the age increases. Moreover, ACE-

2 expression is also found to be raised in the lungs of a 

patient who is a smoker or those patients who are suffering 

from smoking-related lung diseases i.e., lung cancer [28-

31]. There is another relation between COVID-19 and cancer 

as is mentioned before host-protease TMPRSS-2, essential 

for “SARS CoV-2” to penetrate the target cell and isolate 

RNA of virus, these proteins are androgens regulatory 

genes that has been discovered to be signi�cantly elevated 

in the prostate cancer as the “androgen's receptor” is found 

in “lungs and Prostate cells” it could play an important role in 

TMRSS-2 expression in these tissues [32]. A study found 

that “Prostate cancer patients” with “Androgen deprivation 

therapy” (ADT) experienced major depletion in COVID-19 

patients compared to those patients who did not receive 

ADT or had other forms of cancer [33]. As in these studies, 

we observed a link between cancer and COVID-19 but there 

are some differences as well which are given below (Table 

1),

asymptomatic screening 

Single infectious disease

Environmentally in�uenced by 
ACE-2 receptor

Time duration from hours to days.

Symptomatic screening

Table 1: Difference between cancer and COVID-19 [34]
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and this condition indicates that “SARS-CoV-2” may 

contain carcinogenic abilities. There is a previous study 

about coronavirus endoribonuclease Nsp-15, interacting 

with tumor suppressor retinoblastoma protein, due to this 

there is a downregulation of retinoblastoma protein 

causing the alteration of gene expression and causing an 

increase in cell division and growth [36,37].

Association of COVID-19 with Cancer: During recent 

studies, it was suggested that SAR-CoV-2 may provide a 

preferable environment that helps in the growth of cancer 

cells and it also initiates the formation of constituents that 

initiate inactive cancer. The human immune system during 

COVID-19 exhibits increased “activation of macrophages 

neutrophils and monocytes as well as overproduction of 

proin�ammatory cytokines, and lymphopenia also occurs 

these activated neutrophils secrete a substance called 

neutrophil extracellular traps (NETs)”. It is a webby 

structure of DNA and protein and it causes tissue injury.   A 

recent study revealed increased neutrophil in�ltration in 

the lungs of deceased COVID-19 patients during autopsy. 

Another study showed that NETs are involved in the 

generation of immune thrombosis in COVID-19 patients. It's 

suggested that NETs could reactivate dormant cancer cells 

in the COVID-19 inspired pro-in�ammatory environment 

and increase the risk of cancer recurrence and metastasis 

[38]. From this discussion, it is indicated that the 

coronavirus may possess the ability to cause cancer and 

may promote carcinogenesis, but further research work is 

required to understand the tumorigenic activity of 

coronaviruses
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C O N C L U S I O N

During recent years, the COVID-19 pandemic brings misery 

to mankind. Mankind is trying her best to eradicate this 

deadly virus and in this situation cancer patients suffer 

more because SARS-CoV-2 badly affects the health care 

systems which are dealing with cancer diagnosis and 

treatment. Scientists found a molecular knot between 

COVID-19 and cancer which includes “ACE-2 pro-

in�ammatory cytokines” and this evidence might help to 

cope with the fatal attack of COVID-19 and cancer but still 

more work is required. Scienti�c research communities 

must conduct detailed studies which will assist us to gain 

knowledge about the interaction between COVID-19 and 

cancer so that we can effectively treat those cancer 

patients that are affected by COVID-19.
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The “Mohs Appropriate Use Criteria” (MAUC) was developed 

by a joint effort in 2012 [1]. For the treatment of skin 

carcinoma, A guideline supported by evidence was to be 

provided to help in clinical management [2,3]. Mohs 

surgery relevance was determined using a scoring system 

based on cancer type, a feature of histology, medical 
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Historically, "aggressive" histologic subsets (HSs) of basal cell carcinoma (BCC) seem to be more 

likely to statistically exhibit Subclinical extension and require more phases during Mohs 

micrographic surgery (MMS) and consequently larger margins upon excision. The "Mohs Suitable 

Use Criteria (MAUC)" for the most appropriate therapy of super�cial basal cell carcinoma. 

Objective: To evaluate if aggressive subtypes of super�cial Basal Cell Carcinoma are common 

among healthy, immunocompromised patients and high-risk anatomical sites. Methods: The 

study was carried out in Khyber Teaching Hospital Peshawar, from November 2021-march to 

2022, A total of 100 Mohs surgeries on super�cial basal cell carcinoma were performed. Under 

light microscope slides were examined for any pattern of histology besides super�cial basal cell 

carcinoma for statistical analysis MAU anatomical site healthy individuals and immuno 

compromised patients were grouped accordingly. Results: Among health and immuno 

compromised individuals' zone H and zone L were signi�cantly increased in mixed histology. 

While in healthy individuals' the association between L Zone and M zone was incredibly 

signi�cant but in immunocompromised was not signi�cant. Conclusions: The mixed histology 

of SBCC was higher in the head and neck region. Researchers say that the MAUC scoring 

technique for SBCC is supported by a high incidence in SBCC of the head and neck.
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diameter, anatomical site, and patient immunological 

response [4,5]. The MAUC recommendations were based 

on accurate evidence available, and circumstances that 

were not supported by scienti�c research were instructed 

by the review panel's expert opinion [6].  In the current 

edition of the MAUC, most super�cial basal cell carcinomas 
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are considered "appropriate" for Mohs surgery [7,8]. Mohs 

surgery should be avoided in cases of SBCC because it is 

"uncertain" or "inappropriate," according to the authors, 

because of the low skin invasion [9]. Due to the fact that 

many SBCCs may concurrently have more high growth 

patterns over non-surgical therapy methods. This is called 

mixed histology (MH) and the proportion of MH in all basal 

carcinoma specimens ranges from 32% to 40% [10,11]. 

Kamyab‐Hesari et al., 2017 compared the histological Basal 

Carcinoma of punch biopsy with consecutive excisions, 

patterns of aggressive growth are missed by the initial 

biopsies in 38% of patients [12,14]. As a result, these 

researchers assume that Mohs surgery may be a good 

option for many SBCCs [14,15]. They had little choice but to 

rely heavily on their own personal history in making their 

judgments of these tumors because of SBCC's efforts and 

the success of Mohs surgery in curing this illness [16]. The 

MAUC, on the other hand, is meant to be a continuing 

process that evolves in response to the best available data 

[17-19]. The Mohs surgery-treated super�cial basal 

carcinomas (SBCCs) are the topic of this study, which aims 

to evaluate the frequency with which SBCCs disclose MH as 

a concomitant nodular or high-risk subtype that was not 

found on the initial biopsy. Patients were divided into 

groups based on their immune systems' ability to operate 

and where they were located in the body. Lesions were 

categorized as the individual risk that uses the same 

criteria for a diagnosis that underpins the current MAUC 

grading system.

M E T H O D S

the super�cial papillary plexus high-risk BCC (inclusive of 

morphea form, in�ltrative, and micro- nodular patterns) 

Histologic patterns recorded included super�cial BCC” The 

review of histology of slides was followed by the immune 

status of  patients l ike pharmacologic immuno-

suppression/ transplantation of organ/hematological 

disorders. 

The anatomical zones were classi�ed on MAUC criteria 

“Zone H = central face, eyelids, eyebrows, nose, lips, chin, 

ear, periauricular sulci, temple, hands, feet, ankles, 

genitalia, nipples, and nail units”

“Zone M = cheeks, forehead, scalp, neck, jawline, and a 

pretibial leg”

“Zone L = trunk and extremities excluding areas included in 

Zone H”

The Chi-Square test, with a signi�cance threshold of 

p0.05., was used to determine the relative frequency of MH 

in the study populations and subgroups.

R E S U L T S

The 2015 pathological reports were obtained from the 

pathology department, while in total 200 patients had 

undergone Moh surgery. There were 133 patients with 

characterized tumors on Mohs after the histopathologic 

examination. As shown in Table 1 the descriptive analysis of 

the study population, describes tumor characteristics 

such as the MAUC anatomical area, the immune state of 

patients, and the histology observed.

Total cases 

MH mixed histology

 SBCC

Immunocompromised 
cases 

Mh Mixed Histology 

SBCC

Healthy Cases 

Mh Mixed Histology

SBCC

Sites 
involved 

Cases  

100

78

57

36

34

24

100

53

47

The study was carried out in Khyber Teaching Hospital 

Peshawar, from November 2021-March to 2022, A total of 

100 Mohs surgeries on super�cial basal cell carcinoma 

were performed. Under light microscope slides were 

examined for any pattern of histology besides super�cial 

basal cell carcinoma for statistical analysis MAU 

anatomical site healthy individuals and immuno-

compromised patients were grouped accordingly. During 

the study period, the hospital pathology search was 

undertaken to �nd all biopsies identi�ed as SBCC. Patients 

with SBCC who could bene�t from Mohs surgery were 

identi�ed by comparing their medical record numbers with 

those in the Mohs surgery case log. The Mohs and biopsy 

reports were used to investigate the anatomical location. A 

dermatologist examined all Moh slides for the presence of 

distinct histological subtypes. At the time of the slide 

inspection, we didn't know the patient's immunological 

state or anatomical location. “Super�cial basal carcinoma 

the pattern of histology was assessed by Nodular Basal 

carcinoma, as the depth of invasion not extending beyond 

Anatomical 
Zone H

Anatomical 
Zone M

Anatomical 
Zone L

46

32

13

14

11

3

33

21

11

56

35

20

12

10

9

45

27

17

34

7

26

10

5

4

26

5

21

Table 1: Shows the descriptive study involved 

Table 2 shows the frequency of Mixed Histology 

documented in several MAUC anatomical locations and 

then categorized by patient immunological condition. As a 

result, the facial/ head and neck tumor had an increased 

signi�cance level of mixed histology, unlike tumor 

extremities and trunk. “When Zone H as compared to Zone 

L, all patients had a signi�cantly higher risk of Mixed 

Histology” (p =.0001), Immunocompromised individuals (p 

=.48), as well as healthy patients (p =.001). Similarly, for all 

patients (p=.003) and healthy was (p=.003), Zone M had a 

considerably greater risk of Mixed Histology than Zone L, 
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however immunocompromised patients do not have 

statistical signi�cance (p =20) (Table 3). The prevalence of 

Mixed Histology within a certain MAUC anatomic zone is 

dependent on patients' immunological state as part of their 

investigation. Variations in the patient immunological state 

did not describe any signi�cant increases in Mixed 

Histology within a single anatomic zone.

D I S C U S S I O N

biopsies in their study cohort. This �gure is about 20% to 

30% higher than any previous report's value for BCC in 

general in the literature. According to this research, SBCC 

has a larger likelihood of mixed histology (MHC) than an 

arbitrary Basal Carcinoma of any category, and about 60% 

of all cases might likely get poor therapy if Mohs surgery is 

usually seen as "inappropriate" [23-25]. All anatomical 

locations were shown to have a higher prevalence of mixed 

histology in immunosuppressed individuals, with an overall 

rate of 70% and as high as 86% in the most at-risk area. The 

frequency of mixed histology tumors in Zone L is nearly 

three times higher in immunosuppressed patients than in 

healthy ones, even though no subgroup correlations were 

statistically signi�cant (45% vs. 18%, p-value. 089). This 

difference is statistically signi�cant in a larger sample 

population. Even though the patient's immunological 

condition has little in�uence on whether a given SBCC is 

Mohs-appropriate in Zones L under the existing MAUC, this 

information is nevertheless useful in determining therapy 

decisions. According to the �ndings of the researchers, 

ove r  h a l f  o f  t h e  S B C C s  fo u n d  i n s i d e  Z o n e  L  i n 

immunocompromised persons had a nodular feature or 

worse. Mohs surgery is regarded as "suitable" for these 

patients. The patient's immunological status may have an 

impact on the present grade of Zone L SBCC lesions, hence 

a thorough study is necessary.

C O N C L U S I O N

R E F E R E N C E S

The �ndings indicate that SBCC in the head and neck area 

has a greater rate of Mixed Histology, providing good 

evidence for the standard MAUC scoring. In light of these 

�ndings, modifying the MAUC in a way that prevents 

patients from undergoing SBCC surgery on high-risk 

anatomical locations would be erroneous.

The researcher investigated the incidence of Mixed 

Histology in SBCC among various MAUC anatomic zones 

and adjusted for changes in patient immunological status 

in order to give scienti�c data directly applied to the MAUC. 

The data collected in this study indicate that there is a 

distinct anatomical component to tumor activity. The 

incidence of Mixed Histology SBCC on the head is higher 

than on the extremities or trunk. There was a considerably 

greater rate of MIXED Histology in tumors found in Zones H / 

M than in Zone I across the total study population (74% and 

66% vs 25%) accordingly. When separating healthy 

(55%and 70% vs 18%) or immunocompromised patients 

(71% and 86% vs 74%), the only analysis of subgroup among 

immunocompromised patients that could be considered 

incredibly signi�cant statistically was one that compared L 

Zone to M Zone. Most SBCCs of Zones H and M are now 

classi�ed by the MAUC system as "suitable" for Mohs 

surgery because of their nodular/high-risk characteristics 

(best outcome, 65%; worst-case scenario, 85%). In 2016, 

Bartos V et al., and Ghanadan A et al., studied Mixed 

Histology in Basal Cell carcinoma at scales ranging from 

32% to 40% [20-22]. The authors wanted to get identical 

results for SBCC particularly, hence these trials were 

conducted on index biopsy of any type of Basal carcinoma. 

The researchers found a 58% MH ratio across all index sBCC 

All patients: Zone H vs Zone L

Healthy: Zone H vs Zone L

Immunocompromised: Zone H vs Zone L

All patients: Zone M vs Zone L

Healthy: Zone M vs Zone L

Immunocompromised: Zone M vs Zone L

H zone: healthy vs immunocompromised

M zone: healthy vs immunocompromised

L zone: healthy vs immunocompromised

Rates Relatives of 
Mixed Histology

Groups Comparison P-Value

Table 2: Shows the mixed histology frequency

74% vs 25 %

70% vs 18%

86% vs 45%

66% vs 25%

65%vs 18%

74%vs 44%

70% vs 86%

65% vs 73%

18% vs 45%

.0001

.001

.48

.0003

.0003

.20

.29

.58

.089

Table 3: Shows the statistical analysis
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Fashion pressures and modern lifestyles have encouraged 

women to wear high-heeled shoes and have become a 

dominant choice of these women among all footwear. High 

heel shoes on one side enhance attractiveness [1]. On the 

other hand, the long term use can cause severe harm to the 

lower limb and many other parts of the body. Despite of 

knowing their harm, females still use high heels. According 

to much research, 37%-69% of females wear high-heeled 

shoes on daily basis. Once the humankind felt need of 

something that would protect them from ground, hot and 
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Women have been wearing high heels for decades and they remain a must-have for females 

going out on the town or to the workplace every day. It causes prolonged pressure on the 

muscles, bones, and tissues of the feet and ankles, on the other hand, may cause chronic foot 

discomfort or abrupt injuries that need surgical intervention in the feet and ankle. Objective: To 

determine an association between foot pain and high-heeled shoes in working women. 

Methods: A cross-sectional study was conducted to measure the prevalence of foot pain among 

females wearing heeled footwear, focusing only working women. A sample size of 285 was 

taken. Foot Health Status Questionnaire was used to collect data from the respondents from 

different areas of Lahore. The data was collected from o�ce workers and school teachers. 

Considering inclusion and exclusion criteria. females were requested to participate. The 

questionnaire consisted of 13 questions that were used in this survey. The questionnaire had 

multiple options out of which only one option was to be selected which was nearest to 

representing their condition of foot. All the data was analyzed on SPSS (version 25) software. A 

scoring of 0-100 was used to calculate the results. Results: According to this study, a majority of 

162 females had mild to moderate foot pain, 84.4% of females had foot pain and 15.6% of females 

had no pain. Foot pain had a statistically signi�cant association with walking, climbing stairs, 

and doing work or activities, (P-value 0.000). Respondents having foot pain couldn't do all the 

above activities normally. Restrictions and limitations were found among the respondents with 

foot pain. A P-value of less than 0.05 indicates that there is a signi�cant association between the 

severity of foot pain and di�culties during work or activities of daily life Conclusions: The study 

concluded that there is very high prevalence of foot pain (96%) among females wearing high 

heels. Long term use of high heels signi�cantly affects the foot health and activities of 

respondents
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cold soil and help them to cover their feet and protect them 

from sharp objects and thus shoes were formed for 

protection purposes [2,3]. A high heel consists of three 

components a heel, a sole and an upper. The heel lifts the 

body and foot in an upward direction and on the other hand 

supports the heel of foot, while the sole is present between 

foot and �oor, and the upper holds the foot and remain it in 

the shoe so that walking must be done conveniently [4]. 

Wearing heels also cause forced change in the distribution 

of pressure on foot and lower extremities. The planter 
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Niaz Baig (Pride school, Quaid-e-Azam Public School, 

Oxford Grammar School, Allied School,) and Shahdra 

(Railway Station O�ce) Sample size of 285 was calculated 

by using Rao Software. Population size: 20,000, 

Con�dence interval: 95%, Margin of error: 5%. The study 

was performed in working women including school 

teachers and o�ce workers. Convenient sampling 

technique was used to collect data for prevalence of foot 

pain   among females wearing high heels. The sample was 

collected by the following criteria, females, age above 15 

years, wearing high heels for minimum 4-5 hours/day for 6 

months for 2 years. Having a history of diabetes, 

musculoskeletal problems, rheumatoid arthritis, 

osteoarthritis, previous foot trauma, foot surgery or any 

other disease related to the foot, Abnormal gait etc were 

excluded. Data was analyzed using SPSS excel (version 25). 

The measuring tool for this study was Foot Health Status 

Questionnaire (FHSQ) which was a standard questionnaire. 

The questionnaire consists of 13 questions. Questions 

provide information about the respondent's intensity of 

foot pain, activities limited by foot pain; di�culties were 

choosing footwear and foot health. The questionnaire don 

not provide a global score and the data was analyzed by 

using a scoring method ranging from 0-100 [20,21]. The 

questionnaire requires a single response from the 

respondents. Each question gave several options out of 

which respondents must choose a single option. Different 

responses were received from different people and then 

the results were analyzed. The reliability of the scale used is 

0.82 and its validity is 0.86

pressure of the foot is also severely disturbed [5]. Use of 

high heels on daily bases has a negative effect to foot 

structure and morphology leading to forefoot and �rst 

metatarsal being affected the most [6]. The feet are the 

only body part that connects the body to the ground while 

bearing all the body weight and ground reaction forces 

during standing and walking positions. According to the 

past studies high heels alter pressure distribution on front 

of the feet and could transfer third, fourth and �fth 

metatarsals toward the �rst and second metatarsal heads 

[7]. In short, the females who wear high heels on regular 

b a s i s  a r e  a t  r i s k  o f  h a v i n g  fo o t  p a i n ,  s e v e r a l 

musculoskeletal problems of foot and changed gait 

patterns [8]. The intensity of foot pain may depend upon 

the frequency and duration of use of heels. This may 

change the foot function and biomechanics of lower 

extremities [9]. When wearing heels foot discomfort may 

be felt anywhere in the foot, especially in toes, arches and 

sole are affected the most. The sub-tallar joint is also 

affected which is responsible for eversion and inversion 

[10]. For instance, the long arch of the foot is elevated in 

vertical direction and uneven pressure distribution is 

observed all the weight is forwarded towards the forefoot 

and toes [11]. Pointed-toe box shoes cause hallus valgus 

(bunion formation) [12] as it produces high peak pressure 

on medial heel area as well as hyperkeratosis skin around 

the �fth digit due to its style [13]. Similarly, many other 

types of high heel shoes cause different deformities. Other 

than foot problems include ankle sprain, back pain, knee 

pain, poor posture and gait, Achilles tendonitis, planter 

fascia becoming tight and many others. But still high heel 

footwears are one of the top choices of females in every 

society [14]. But sometimes in some professions, high heel 

is not a choice, women have to wear high heels to meet the 

professional demands as in corporate professional 

customer-facing o�ce roles and many others. Sometimes, 

to meet leg length discrepancy, some people also use heels 

to keep both legs equal. In this case, males are also affected 

due to heel wearing [15]. High heels will shift the force of 

each footstep so that the most pressure ends up on the ball 

of the foot and on the neighboring bones at the base of the 

toes. When wearing �ats, the entire foot would absorb this 

impact [16]. Foot pain has been highly prevalent among 

females wearing high-heeled footwear [17]. Most of the 

females wear high heels and this increases the chance of 

foot pain [18]. Foot biomechanics and structural 

disturbances also occur causing pain [19]. 

M E T H O D S

This was cross-sectional survey study. The data was 

collected from different areas of Lahore including Thokar 

R E S U L T S

The demographic information of the participants is given in 

Figure 1 as shown.

Figure 1 : Demographic Data of the Participants

Table 1 shows that out of 39 respondents having no foot 

DOI:https://doi.org/10.54393/pbmj.v5i5.419
Fatima S et al.,

Association between Foot Pain and High Heeled Shoes 

PBMJ VOL. 5, Issue. 5 May 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

50



the study conducted by N Venkatesh Kuma et al., according 

to which 44%(n=44) females out of 100 had heel pain and 

56% (n=56) had no pain due to wearing heels [23,26]. The 

study conducted by Yeok Pin Chua1 et al., gathered 

information from 400 females out of which 50% females 

had foot pain which contradicts this study [27]. According 

to a study conducted by Saima Jabbar et al., 77.5% of the  

population in their study was affected by heels that is 

closer tour study [28]. A study Conducted by Max Barmish 

et al., also shows that wearing high heels is detrimental to 

female's health that shows similarity with the result of this 

study [29]. This study also gives knowledge about females' 

shoe wear selection with foot pain. 26.9% (n=74) females 

strongly agreed to have di�culties in �nding shoes that do 

not hurt their feet, 25.2% (n=63) females had a few 

di�culties in �nding shoes that �t in their feet and 24.8% 

(n=62) had severe limitations in wearing number of shoes. 

These results negate the study carried out by Moira 

McRitchie et al. In 2018 upon 67 females who received 

podiatric treatment due to wearing narrower and such 

shoes that do not �t in their feet, a high prevalence of 91% 

(n=61) was observed [30]. A large ratio of females having no 

di�culties in foot wear and selection was observed. This 

study also negates a study conducted by Yeok Pin Chua in 

2013 which gives a percentage of 68.4% females that had 

foot pain due to foot wear and these were mostly working 

women [27]. Many females use high heeled foot wears in 

their routine. This study was conducted to improve the foot 

health of women; the study was undertaken because a few 

population based studies have examined the association of 

foot pain and high heeled shoe wear. Foot pain related to 

shoe wear is common yet only few studies were found 

which examined this condition. To give awareness of 

problems originating from the use of high heeled shoes 

among females. The study emphasizes to give awareness 

to the females about the side effects of using heels e.g. long 

term use of heels leads to chronic foot pain and other 

dysfunctions. Females should be guided either to wear �at 

shoes or lessen the use of heels in order to avoid further 

discomforts. For shoe industry this is recommended to 

make shoes of good quality having a good sole and if high 

heels, and then maintain the quality of shoe as well as heel.  

Medicated shoes must be promoted on a larger level and 

awareness must be created to ear medicated shoes 

especially in females.

pain during the past week, 16 faced no di�culties in work or 

activities, 20 had slight, 3 moderate and no one had severe 

di�culties. Out of 36 respondents having very mild pain, 6 

had no di�culties, 16 slight, 7 moderately, 7 quite a bit and 

no one had extreme di�culties. Out of 90 respondents 

having mild pain 7 had not at all, 28 had slight, 33 moderate, 

15 quite a bit and 7 had extreme di�culties. Out of 63 

respondents having moderate foot pain, 2 had no 

di�culties, 14 slightly, 25 moderately, 19 quite a bit and 3 

were extremely disturbed. Out of 22 respondents having 

severe pain no one had no di�culties, 2 had slight 

di�culties, 3 moderate, no one had quite a bit of di�culties 

and 17 faced extreme di�culties during work or activities 

due to foot pain. Proved from the crosstab majority of the 

respondents i.e. 33 have mild pain and moderate 

di�culties. The calculated value of chi-square (178.753) 

and p-value of less than 0.05 indicate that there is a 

signi�cant association between the severity of foot pain 

and di�culties during work or activities of daily life.

D I S C U S S I O N

This study mainly focused on the prevalence of foot pain 

among females who were long-term users of heels [22]. 

This study provides knowledge about foot pain, reasons of 

foot pain, frequency of footwear and effect of foot pain 

upon their normal activities, work, walking, climbing stairs, 

type of footwear either they are limited in selecting 

footwear or not and what type of footwear comfortable for 

them during foot pain [23]. Moreover, foot health and 

frequency of foot pain is also discussed in the survey. 

Responses of the respondents show their level of foot pain 

and condition of foot health. The selected questionnaire 

gives information to be collected about foot health, foot 

pain, footwear and activities that are restricted due to foot 

pain. According to this survey, 36% (n=90) respondents had 

mild foot pain and 25.2% (n=63) had moderate foot pain. 

The overall prevalence rate of foot pain in high heel users in 

this study is 84% which is higher than that conducted by CL 

Hill et al., in Australia which was 17.4% [24]. It was nearest 

to a study conducted by Jill Dawson et al., 83% [25]. 

According to this study, 84%(n=211) females out of 250 had 

foot pain and 15.6% (n=39) had no pain which contradicts 

The study concluded that very high prevalence of foot pain 

among females wearing high heels. Long term use of high 

heels signi�cantly affects foot health and activities of 

respondents. 

Foot 
Pain  

Foot health status  Total  P-
value  Not At 

All  
Slightly  Moderately  Quite a 

bit  
Extremely  

None  16  20  3 0 0 39  0.000  

Very Mild  6 16  7 7 0 36  

Mild  7 28  33  15  7 90  

Moderate  2 14  25  19  3 63  

Severe  0 2 3 0 17  22  

Total  31  80  71  41  27  250  
 

Table 1: Cross Table Between Respondents Level of Foot Pain Vs 

Foot Health Status

C O N C L U S I O N
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Original Article
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The human immunode�ciency virus (HIV) causes acquired 

immunode�ciency syndrome (AIDS). AIDS is a life-

threatening disease caused by a deterioration of the 

immune system [1]. Infected patients present with sweats, 

recurring fever, chronic diarrhea, weakness, persistent 

white spots on the tongue, and unusual lesions in the 

mouth [2]. The transmission of HIV is facilitated by sexually 

transmitted diseases (STDs) and the probability increased 

by 8-10 times [3,4]. In STDs, ulcers are produced in the 

perineal or vaginal area of an uninfected partner and this 

increases the spread quickly [5,6]. Injection drug users 
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Human Immunode�ciency Virus (HIV) can be transferred during pregnancy from the infected 

mother to the fetus through the placenta or to her infant during delivery or breastfeeding. 

Objective: To evaluate awareness and understanding of HIV transmission and prevention from 

mother to child among female sex workers having and expecting pregnancy. Methods: It is a 

cross-sectional survey conducted in three cities: Lahore, Faisalabad and Islamabad, Pakistan. 

A sample size of 150 was considered as per convenience and collected using the snowball 

sampling technique. The data was collected using a specially designed questionnaire which was 

pilot tested by 10 health experts. The female sex workers of fertile age group 15-49 years who 

were pregnant or expecting pregnancy in the future were included. The female sex worker who 

was infertile or was on birth control was excluded from the study. Data were analysed with the 

help of the SPSS version 22. Results: The minimum and maximum age of female sex workers 

was 15 and 49 years respectively, with a mean age of 31.7±7.76 years. The female sex workers 

responded that 63(42%) know the mother-to-child transmission while the majority 87(58%) do 

not know that HIV infected mothers can transmit HIV to their children.  The responses regarding 

mother-to-child transmission show that 61(21.3%) know about the trans-placental route, 

100(35%) vaginal delivery, 58(20.3%) cesarean section, and 25(8.7%) breastfeeding.  The 

response regarding the prevention of HIV from mother to a child shows that only 59(25.8%) 

prefer cesarean section, 29(12.7%) prefer no breastfeeding and very few 21(9.2%) prefer the use 

of antiretroviral therapies among infected women and children. Conclusions: In conclusion, the 

female sex workers were unaware of the prevention of HIV from breastfeeding and vaginal 

delivery. Moreover, they were unaware of precautions such as cesarean section and the usage 

of anti-retroviral therapies for infected mothers before delivery.
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(IDUs), commercial sex workers, young heterosexuals, 

homosexuals (transgender) (sexual minorities), bisexual 

males (gay), and infected mothers are spreading AIDS [7,8]. 

In 2010, over 34 million people worldwide were infected 

with HIV, as per the Joint United Nations Program on 

HIV/AIDS (UNAIDS) [9]. Among them 16.8 million  were 

mothers and 3.4 million were kids [10]. Around 25 million 

individuals die just because of AIDS [11]. The estimated 

number is 5 million persons who become infected with HIV 

every year [12]. The annual incidence of HIV could reach 

more than a million new cases as the disease spread across 
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(Lahore, Faisalabad and Islamabad) of Punjab, Pakistan. A 

sample size of 150 was considered as per convenience. The 

d a t a  wa s  c o l l e c te d  u s i n g  a  s p e c i a l l y  d e s i g n e d 

questionnaire which was pilot tested by 10 health experts. 

The female sex workers of fertile age group 15-49 years who 

were pregnant and expecting pregnancy in the future were 

included. The female sex worker who was infertile and was 

on birth control was excluded from the study. The data was 

collected using the Snowball Sampling technique for 11 

months i.e. January 2021 to November 2021. The data was 

gathered through questionnaire distribution among female 

sex workers in red light areas while the majority of the 

female sex workers were contacted through social 

networking and over the telephone, the questionnaire was 

�lled online considering their privacy and satisfaction. Data 

was analysed with the help of the SPSS version 22. 

Descriptive statistics about age were calculated and 

Frequencies and Percentages were mentioned as the 

response to the question.

Asia's population [13]. According to World Health 

Organization (WHO), predicted 0.7% (37.7million) of 

individuals aged 15-49 years are suffering from AIDS 

globally [14]. In 2013, number of infected patients increased 

from 4500 to 24,331 according to registered persons with 

National AIDS Control Program (NACP) [15]. HIV is present 

in all body �uids including blood, tears, saliva, perspiration, 

vaginal �uid, and breast milk [16]. HIV is present in higher 

concentrations in blood, semen, and pre-ejaculate �uids 

and these �uids spread infection very quickly [17]. HIV can 

be primari ly  transferred by contaminated blood 

transfusions, mother to child, hypodermic needles, and 

unprotected sexual contact (anally, vaginally, or orally) 

[17,18]. HIV can be passed from an infected woman to her 

fetus through the placenta or to her neonate during 

delivery or breastfeeding [19]. The rate of infection transfer 

is 15-30% if no breastfeeding is done and 45%, if 

breastfeeding is prolonged [20]. Transmission of 

infection-causing virus accounts for 1/3rd to 2/3rd during 

the per-partum period of the total number of infected 

population and this per-partum period is specially focused 

on preventive efforts [21]. Pregnant women who are newly 

infected with HIV or who have recently suffered from AIDS 

are at a higher risk of infection [22-24]. Females who are 

infected or who are at high risk of contracting AIDS must 

avoid conceiving as they can pass the infection to the fetus 

or newborn child [19-25]. For successful control in HIV 

spread rate, pregnant females must understand the 

transmission factors of HIV from mother to child and must 

learn how to control this mother to child Transmission 

Bridge [26]. Physicians, policymakers, and public health 

experts must guide pregnant females infected with HIV 

about correct preventive measures to stop transmission 

from mother to child [27].  HIV-infected pregnant females 

are facing harsh attitudes toward society [28]. The public 

should be educated about AIDS and preventive guidelines 

through all forms of media and educational materials [29]. 

The elective caesarian section before commencement of 

labor,  avoiding breastfeeding, and antiretroviral 

medication prophylaxis can almost ensure complete 

prevention of the transmission of HIV from mother to child 

[30,31]. The current study enables the physicians and 

public health care workers to develop an accurate strategy 

or policy for the management and prevention of the 

transfer of HIV from mother to child. This current study 

contributes to the expansion of knowledge about HIV 

transmission and provides helpful information to aid in the 

prevention of transmitting HIV from mother to baby.

M E T H O D S

It is a cross-sectional survey conducted in three cities 

R E S U L T S

The data from 150 female sex workers were recorded on a 

designed collection sheet and analysed in the form of 

frequency tables and bar charts. The female sex workers of 

fertile age group 15-49 years who were pregnant and 

expecting pregnancy in the future were included. The 

results includes the awareness and understanding of the 

prevention of HIV from mother to child among female sex 

workers. The age of female sex workers as a minimum of 15 

years and a maximum of 49 years with a mean age of 

31.7±7.76. Table 1 show the response of female sex workers 

as the majority 139(92.7%) were aware that HIV is an 

incurable disease while only a few 11(7.3%) does not know 

about HIV/AIDS. Only 63(42%) know about the mother-to-

child transmission (perinatal) while the majority 87(58%) do 

not know that HIV infected mothers can transmit HIV to 

their children. The risk of getting HIV infection through 

unsafe sexual contact in female sex workers was asked 

among which 109(72.7%) agreed that female sex workers 

can get easily infected whereas the 41(27.3%) disagreed 

about its awareness and disagreed about spread from sex 

through females. Table 2 show the response of female sex 

workers regarding the route of HIV transmission in which 

128(26.7%) know the unsafe sexual route, injecting drugs 

101(21%), contaminated blood transfusions 91(19%), use of 

contaminated syringes 98(20%) and from mother to child 

(perinatal) as 62(12.9%). The responses were recorded on 

which routes from which HIV can be transferred from 

mother to child. 61(21.3%) know about the trans-placental 

route, 100(35%) vaginal delivery, 58(20.3%) cesarean 

section, 25(8.7%) breastfeeding, and 42(14.7%) don't know 
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future were included. The female sex worker who was 

infertile and was on birth control was excluded from the 

study. Among some of the �ndings are female sex 

professionals' awareness and understanding of HIV 

prevention from mother to child. The current study shows 

the response of female sex workers regarding the route of 

HIV transmission in which 128(26.7%) know the unsafe 

sexual route, injecting drugs 101(21%), contaminated blood 

transfusions 91(19%), use contaminated syringes 98(20%) 

and from mother to child (perinatal) as 62(12.9%). 

According to a study conducted by Yang Luo in 2008, 91% of 

those women were conscious that HIV/AIDS can coexist 

with pregnancy, which was also observed in the current 

study. Only 64% of the respondents had heard of mother-

to-child transmission, according to the current �ndings of 

12.9%. The current study also explained the assessment of 

routes of other transmissions in which the responses were 

related to the Yang Lou in which Trans -the placental route 

was 85%, vaginal delivery 60%, and breastfeeding 20% 

were identi�ed as routes of transmission from mother to 

child 20% [6]. Another study shows the percentage of 

pregnant women who had a thorough understanding of 

how to avoid HIV transmission from mother to child was 

52% [28]. Similarly, in the current study, the respondent's 

responses regarding the route of transmission were 

recorded in which routes from which HIV can be 

transferred from mother to child. 61(21.3%) know about the 

trans-placental route, 100(35%) vaginal delivery, 58(20.3%) 

cesarean section, 25(8.7%) breastfeeding, and 42(14.7%) 

don't  know about the routes of  mother to chi ld 

transmission.  About 42% know about the mother-to-child 

transmission (perinatal) while the majority 58% do not 

know that HIV-infected mothers can transmit HIV to their 

children. Regarding the response of prevention, only 

59(25.8%) prefer cesarean section, 106(46.3%) vaginal 

delivery, 29(12.7%) prefer no breastfeeding, very few 

21(9.2%) prefer the use of antiretroviral therapies. Whereas 

14(6.1%) don't know how to prevent transmission from 

mother to child. Similarly, a previous study by Yang Luo in 

2008 shows that 55% of respondents felt a cesarean 

section was a channel of transmission while no one 

recognized that cesarean section is a technique of 

preventing mother-to-child transmission. The current 

study also explains the risk of getting HIV infection through 

unsafe sexual contact in female sex workers. The response 

was recorded from female sex workers in which 109(72.7%) 

agreed that female sex workers can get easily infected [6]. 

According to a study conducted in 2013, more than 94% of 

tra�cked women and 78% of drug addicts were aware of 

the HIV/AIDS transmission route. They could claim that 

HIV/AIDS is spread through contaminated needles, shaving 

about the routes of mother to child transmission Table 3 

shows the response of female sex workers regarding the 

prevention of transmitting HIV from mother to child. Only 

59(25.8%) prefer cesarean section, 106(46.3%) vaginal 

delivery, 29(12.7%) prefer no breastfeeding, very few 

21(9.2%) prefer the use of antiretroviral therapies. Whereas 

14(6.1%) don't know how to prevent transmission from 

mother to child.

D I S C U S S I O N

The current study was conducted among 150 female sex 

workers. The female sex workers of fertile age group 15-49 

years who were pregnant and expecting pregnancy in the 

139 (92.7)

11 (7.3)

150 (100)

Yes

No

Total

63 (42.0)

87 (58.0)

150 (100)

Yes

No

Total

109(72.7)

41(27.3)

150(100.0)

Agree

Disagree

Total

Do you agree that female sex workers are at risk of getting and 
transmitting HIV

Do you know that HIV infected mother can transmit HIV to her Children

Frequency (%)

Are you aware that HIV/AIDS is an incurable disease

Valid

Table 1: Questions asked from respondents

Unsafe sexual contact

Injecting drugs

Contaminated blood transfusions

Use of contaminated similar syringes

Mother to child

Total

Vaginal Delivery

Cesarean section

Breast feeding

Don't know

Total

128(26.7)

101(21.0)

91(19.0)

98(20.4)

62(12.9)

480(100.0)

100(35.0)

58(20.3)

25(8.7)

42(14.7)

286(100.0)

Which are route of transmission of HIV 

Frequency (%)Valid

Table 2: Which are the routes of transmission of HIV?

Cesarean section

Vaginal Delivery

No Breastfeeding

Antiretroviral therapies

Don't know

Total

59(25.8)

106(46.3)

29(12.7)

21(9.2)

14(6.1)

229(100.0)

 Methods of preventing transmission of HIV from mother to child

Frequency (%)Valid

Table 3: Methods of preventing transmission of HIV from mother 

to child
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with a razor blade and unprotected sex with HIV infected 

partners and that it is most common among female sex 

workers. Both the �ndings from recent and previous found 

that they are aware of its consequences but due to 

customer satisfaction and �nancial crisis they put their 

and others' lives at risk. The female sex workers and HIV-

positive mother should know that during pregnancy, 

delivery, breast feeding, an HIV-positive woman might 

transfer the virus to her infant and the profession of sex 

work increase the risk of getting and transmitting HIV. If a 

sex worker wants to get pregnant, she should be tested and 

if pregnancy and HIV accompany the medication a 

combination of HIV drugs (often known as antiretroviral 

therapy or ART) can prevent HIV transmission to your baby 

while protecting women's health [31]. The current study 

recommends that HIV testing should be done among sex 

workers before and during pregnancy. HIV awareness 

regarding antenatal services such as safe childbirth, 

appropriate infant feeding, and antiretroviral therapies 

should be addressed among sex workers through 

information & awareness campaigns.

C O N C L U S I O N

The current study concluded that the female sex workers 

agreed that their profession can get them easily infected by 

HIV. The respondents were aware of HIV transmission 

t h ro u g h  u n s afe  s ex u a l  ro u te s ,  i n j e c t i n g  d r u gs , 

c o n t a m i n a t e d  b l o o d  t r a n s f u s i o n s ,  a n d  u s e  o f 

contaminated syringes but very few of them were aware of 

mother-to-child transmission. The majority of them 

responded with no knowledge and awareness regarding 

mother-to-child transmission and prevention. They were 

unaware to prevent HIV from breastfeeding and vaginal 

delivery. Moreover, they were unaware of preventive 

methods such as cesarean section and the usage of anti-

retroviral therapies for infected mothers and children.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

In 1858, Luschka 1st de�ned the lumbar disc prolapse. It 

was 50 years formerly the 1st discectomy was performed 

and another three decades a description of Cauda Equina 

S y n d r o m e  ( C E S )  [ 1 , 2 ] .  F o r t u n a t e l y ,  i t  i s 

aninfrequentailment with a frequency contributing to 2-

4% of lumbar disc surgery [3,4]. The natural history and 

pathogenesis of CES are not evidently well-de�ned. One 

theory is that a huge prolapse of the medial or central disc 

causes lumbosacral nerve roots compression beneath the 

Conus Medullaris level [5,6]. It is not clear what measures 

signi�cant compression of canal resulting in CES [7], as it 

happened in cases with less than 25% compromise of 

spinal canal. Additional theory is that CES is chemically 

facilitated by in�ammatory and swollen structures of 

neuron originate in pathological samples [8,9], like that 

happen in compartment syndrome. It can manifest as a 
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Kumar R et al.,

Cauda Equina Syndrome Outcome: Early Vs Late Surgery

1 1* 1 1 1Ramesh Kumar , Muhammad Faaiq Ali , Shiraz Ahmed Ghouri , Farrukh Zul�qar , Qazi Muhammad Zeeshan  and 
1Muhammad Asim Khan Rehmani    

¹Neurosurgery Department, Dow University of Health Sciences, Karachi

number of signs. These comprise sensory de�cits in the 

lower limbs and perineum, back pain, leg weakness, leg 

pain and impaired bowel and bladder function [10] 

Consequently, the CES clinical diagnosis is devoid of 

speci�city and sensitivity without a single sign or symptom 

that effectively predicts the outcome and management 

[11]. The goal of our study was to determine the effect of 

surgical procedure, with relation to time, on bladder and 

bowel symptoms.

Cauda Equina Syndrome Outcome: Early V/S Late Surgery

VOL. 05, ISSUE. 05  
MAY 2022

I N T R O D U C T I O N

There is no reservation that the superlative result for Cauda Equina Syndrome (CES) requires 

decompression by surgery. Objective: The goal of our study was to determine the effect of 

surgical procedure, with relation to time, on bladder and bowel symptoms. Methods: A 

retrospective analysis of patients undergoing surgical decompression by CES was done. The 

subjects with persistent symptoms were surveyed for at least two-years. BASS criteria were 

applied to classify CES: painless urinary retention (CESR), incomplete (CESI) and CES 

suspicious (CESS). The resolution of presenting autonomic symptoms was assessed following 

surgery. Results: A total of 120 patients were con�rmed with CES and referred for surgery. 

Surgical treatment included all cases of laminectomy or lumbar discectomy. 60 patients 

reported CESR, 24cases of CESI and 36 cases of CESS. No statistical alteration in sex, age, 

alcohol comorbidities score and smoking by the time of surgery was noted. All patients with 

CESR and CESI showed a positive response in bladder and bowel dysfunction following surgery. 

There was no substantial change in the recovery of autonomic dysfunction associated with the 

time of surgery. Conclusions: Surgical decompression is an operative method of treatment that 

suggestively alleviates the symptoms of CES involved autonomic system. Early decompression 

by surgery 24 hours after start of symptoms does not seems to improve resolving of bladder or 

bowel dysfunction signi�cantly.
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M E T H O D S

This retrospective analysis was held in the Department of 

Neurosurgery of a tertiary care referral center for three-

years duration from January 2019 to January 2022. All 

subjects with con�rmed or suspected CES were included, 

making a total of 120 cases. All CES cases were surgically 



decompressed as soon as possible after admission. 

Surgical treatment consisted in all cases of laminectomy or 

lumbar discectomy. 60 patients reported CESR, 24cases of 

CESI and 36 cases of CESS. The patients were followed-up 

in the OPD to evaluate the improvement. Data gathered 

encompassed patients' age, sex, prior medical history, 

duration of onset of symptoms and time to surgery, and 

postoperative results. For the purposes of this analysis, we 

de�ne the beginning of symptoms as the moment when the 

patient returns with worsening of chronic symptoms or any 

new symptoms, prompting him to pursue medical help. The 

patient's medical record was assessed. All statistics were 

composed and analyzed. Charlson Co-morbidity Index 

(CCMI)was applied to assess the past medical history. The 

CCMI is an approved scoring system for estimating 

additional mortality and morbidity. The results are 

classi�ed as high risk (5+), moderate (3-4) and mild (1-2). MRI 

con�rmed CES in 116 patients; 4 patients were con�rmed 

by CT myelo gram due to non-compatibility with MRI. The 

study used the CES classi�cation of the British Association 

for Spine Surgery. 

C E S R  ( p a i n l e ss  r ete n t i o n  w i t h  u r i n a r y  o r  fe c a l 

incontinence) 

CESI (CESS plus urgency, dysuria or change in urine 

sensation) 

CESS (suspected CES without dysfunction of sphincter) 

The subjects with persistent symptoms were surveyed for 

at least two-years to make sure there were no patients with 

previous CES problems. The primary results were to assess 

the effect of BASS CES classi�cation and operative time on 

clinical results after decompression by surgery. Secondary 

outcomes were to evaluate the other variables that might 

forecast the results of surgery. SPSS 21.0 was applied for 

Statistical analysis. Statistical signi�cance was assessed 

using the chi-square test and Fisher's exact test. The level 

of signi�cance was established at 0.05.

R E S U L T S

Most patients were operated after 24 hours due to delayed 

presentation (95%) with greater proportion in after 48 

hours category (77.5%). Every possible measure was taken 

to have de-compressive laminectomy as soon as 

reasonably feasible after the diagnosis was made and 

hence there was no intentional delay from the surgeons'. 

Chi-square analysis showed no signi�cant differences in 

<24 and >24 hrs (P 0.14). 10 patients experienced problems 

after surgery. This comprised dural tears in 5 patients (4%), 

1 re-operated for persistent compression, and in the 

remainder wound infection was noted (4 patients) (Table 2).

120 total patients had surgical treatment consisted in all 

cases of de-compressive laminectomy and discectomy. 60 

patients reported CESR, 24cases of CESI and 36 cases of 

CESS. No patient was lost during followed-up upto 24 

months. Postoperative symptoms remained constant after 

6 months. Secondary measures of outcomes such as 

gender, age and smoking did not differ statistically from 

time to operation (all exact Fisher p values> 0.05). No 

statistically substantial association between poor 

outcome and elevated CCMI score in any of the subgroups 

was noted. (P-values were > 0.05 in Fisher's Exact test). 

Table I de�nes the studied populace. 

Table 1: Demographics of studied patients

Table 3 shows the frequency of fecal incontinence, 

complete and incomplete urinary symptoms. The subjects 

were not transferred to other subgroups of CES after 

surgery. This was to help check for improvement or even 

deterioration after surgery

Variables  CESR  (n =60)  CESI  (n = 24)  CESS  (n = 
36)  

Total  (n = 
120)  

Age; mean (range)  
42.2  

(27.9,82.8)  
35.6  

(26.6,62.1)  
 

43.5  
(25.1,76.5)  

40.0  
(22.1,75.9)  

Male  30 (50%)  9 (37.5%)  20 (55.5%)  59 (49%)  
Female  30 (50%)  15 (62.5%)  16 (44.5%)  61 (51%)  
Smoker status:  
Non -Smoker  

46 (77%)  23 (96%)  21 (58%)  90 (75%)  

   Smoker  14 (23%)  1(4%)  5 (42%)  30 (25%)  
Charl son index;  
mode  (range)  

1 (0,6)  1(0,4)  1 (0,8)  1 (0,7)  

 

Variables  Total ( n = 120)  CESR (n = 60)  CESI (n = 24)  CESS (n =36)  

< 24 h  6 (5%)  4 (6.6%)  1 (4%)  1 (2.7%)  

24 –48 h  21 (17.5%)  14 (23.3%)  2 (8%)  5 (14%)  
> 48 h  93 (77.5%)  42 (70%)  21 (88%)  30 (83%)  

 

Table 2: Timing to surgery  
Variables  

Total (%) 120  CESR (%) 60  CESI (%) 24  
Pre -

operative  
Post -

operative  
Pre -

operative  
Post -

operative  
Pre -

operative  
Post -

operative  
Incomplete 

urinary  
19  

(15.8%)  
7 

(5.8%)  
1 

(1.6%)  
4 

(6.6%)  
18  

(75%)  
3 

(12.5%)  

Painless  
Urinary 

retention  

56  
(46.7%)  

10  
(8.3%)  

56  
(93%)  

8 
(13%)  

0 
(0%)  

2 
(8.3%)  

Faecal 
incontinence  

17  
(14.2%)  

2 
(1.6%)  

17  
(28%)  

2 
(3%)  

0 
(0%)  

0 
(0%)  

 

Table 3: Complete and Incomplete Bladder and Bowel Symptoms

 
 

CESR n=60  

Painless  urinary 
retention  

Fecal incontinence  Incomplete urinary  

Pre -
operative  

Post -
operative  

Pre -
operative  

Post -
operative  

Pre -
operative  

Post -
operative  

<24 hrs  5 2 1 0 0 0 

24 -48 hrs  11  2 3 1 0 1 
>48 hrs  40  4 13  1 1 3 
P value  0.02  0.31  0.77  

 

Table 4: Impact of timing to surgery on CESR group

D I S C U S S I O N

Fortunately, CES is a non-frequent disorder that accounts 

for 2-4% of lumbar disc surgery [3,4]. Regardless of the 

cause and presenting symptoms, the recommendation by 

almost all the surgeons is to treat CES as emergency 
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[12,13]. The main goal of this analysis was to analyze the 

autonomic symptoms accompanying CES and to recognize 

the in-hospital outcome predictors for the disease. This is a 

retrospective analysis, though collection of data was 

performed systematically on the basis of admission notes. 

The ultrasound for post-void and bladder function were not 

routinely accomplished on every subject in the ward. So, 

subjective patients reported about symptoms of bladder 

were cast-off in this study. This study originates that timing 

did not affect outcomes signi�cantly in people with 

incomplete urination symptoms or faecal incontinence. 

Although we followed these patients for at least 2 years, we 

noticed that no additional development was found in 

residual bowel and bladder symptoms after six-months. 

However, we noticed that one study showed sustained 

improvement for up to 3 to 4 years. There were a signi�cant 

number of  people at  CESR who saw signi�cant 

improvements, or even improvements, in symptoms after 

surgery, regardless of the timing. The procedure must be 

achieved under ideal environments and not as early as 

possible basis, irrespective of the time of day. There are 

different clari�cations of the CES in the meta-analysis [14-

20]. CES was de�ned based on the frequency of symptoms 

or classi�ed conferring to the clinical picture at the onset 

time. It is generally recognized that a CES critical aspect is 

the cauda equine compression, which leads to autonomic 

dysfunction. It is suitable to view CES as a development of 

an ongoing process that ultimately results in possible 

bladder and bowel dysfunction. In adding, protracted 

pressure may be related with greater neurological damage 

even after CESR. Instead, the focus should be on 

recognizing other determinants of poor performance and 

increased time of recovery [21,22]. Perhaps the 1984 

Rydevik pig model is worth considering. It is worth noting 

that longer compression times may only extend recovery 

time, not eventual morbidity, but compression pressure is 

more critical. While CES classi�cations allow for group 

data analysis, CES is more likely to behave like many 

biological systems and degrade in a linear rather than 

incremental manner [23,24]. Therefore, it may be di�cult 

to establish boundaries for subclasses. This study revealed 

that there is a signi�cant improvement in bladder and 

bowel function after decompression surgery that is not 

dependent on the subclass of CES or the timing to surgery. 

Although it is still recommended that the earlier the 

surgery, the better the outcome is expected.

C O N C L U S I O N

of postponements. There was no strong indication in this 

study that operative time adversely affects post-surgical 

decompression outcomes for Cauda Equina Syndrome. 

The CES may progress gradually from CESS to CESI and 

then CESR. Though timing does not affect the results, 

classi�cation does have an impact and so medically 

attended patients should not be allowed worsening in CES 

class after admission. We believe that surgery should be 

considered pragmatically as quickly as possible, but not at 

the cost of safety of the patients.

CES have a disturbing impact on life quality, put a heavy 

load on medicinal facilities, and have signi�cant medico-

legal rami�cations in terms of the supposed consequences 
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

'Amputation' came from the Latin word 'amputee' (to excise, 

to cut out), it is de�ned as removal of a region or all of a body 

part surrounded by skin [1]. Amputation is known as the 

surgical removal of the body part. Without proper 

circulation, proper oxygen exchange from the cell is not 

possible due to which affected tissue is infected or results 

in cell death [2]. Amputation can be of the upper limb or 

lower limb. The most common amputation is of the lower 

limb. Lower limb amputation (LLA) is divided into two parts 

major and minor. Major lower limb amputation is done on 

the ankle or above. Major lower limb amputation is de�ned 

as the surgical removal of a part or whole limb proximal to 

the ankle [3]. Lower extremity amputation is regarded as 

an utmost health event that can adversely in�uence an 

individual's functional mobility.  Lower extremity 

amputation impacts a person's functional, psychological 

and social elements. Prosthesis use after an amputation 

holds a bene�cial in�uence on an individual's psychosocial 

position and quality of life. It plays a major role in improving 

and or restoring physical function and capacity, 

independence in ADLs, body image. A satisfactory 

prognosis relies on physical and mental aspects and 

prosthesis adaptation. Lower extremity amputation yields 

a considerable socioeconomic impact and reduces 

functional capacity, independence, and quality of life [4].  

Researchers studying these challenges often depicted the 
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Amputation is known as the surgical removal of the body part. Amputation occurs as a result of 

many conditions. The most common reason is poor blood circulation which results in a result of 

narrowing or damage of arteries. Objective: To determine the correlation between mobility 

restriction, body image perception and prosthesis satisfaction among lower-limb amputee 

prosthesis users. Methods: This cross-sectional study was conducted on 63 participants after 

taking consent from ethical review board of Faculty of Allied Health Sciences, The University of 

Lahore. The data was collected from Pakistan Society for the Rehabilitation of the Disabled 

(PSRD), Ghurki Trust Teaching Hospital of Lahore. Both male and female amputees were 

included with 18 to 60 years. Data was collected by using TAPES, Amputee Body Image Scale and 

Amputee Mobility Predictor Assessment Scale. Results: The results showed that the average 

age out of 63 amputees was 39.37 years. Females were 21 (33.3%) and males were 42 (66.7%). 

According to result people with below the knee amputation had more mobility (20.00), more 

satisfaction level (62.04) and less disruption of body image (18.15) in comparison with people who 

had above the knee level amputation (15.50, 68.50 and 16.50). The results showed that the 

satisfaction level and mobility were directly correlated with one another but on the other hand 

inverse correlated relationship was seen for body image disruption with mobility and 

satisfaction level (P<0.05). Conclusions: Based on these results, it was concluded that body 

image perception, mobility and prosthesis satisfaction are correlated to one another in people 

with lower limb amputation who uses a prosthesis. 
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adding questions 4, 6, 7,9, 10, 13 and 14. K2 was calculated by 

adding questions 7, 9, 10, 15, 16 and 17. K3 was calculated by 

adding question 9, 10, 12, 15, 16, 17, 19 and 20. K4 was 

calculated by adding questions 9, 15, 16, 17, 18, 19 and 20. The 

greater the score greater was the mobility [8]. TAPES was 

used to assess prosthesis satisfaction. This questionnaire 

consists of nine subscales. It psychosocial scale assesses 

3 further subscales known as social adjustment, limitation 

adjustment and general adjustment. It activity scale assess 

further three subtypes which are functional activity, social 

activity and athletic activity limitation. Its last scale which 

is used to assess the satisfaction level of patient's further 

divide into three subscales which are functional 

satisfaction, aesthetic and weight satisfaction. In this 

study only prosthetic satisfaction was assessed based on 

these three subtypes [9]. Functional satisfaction was 

calculated by adding 5 questions whose score range is from 

5 to 25. Aesthetic satisfaction was calculated by adding 5 

questions ranging scores between 4 and 20. Weight 

satisfaction was calculated by the sum of one question. 

The greater the score greater was the patient satisfaction 

level. Amputee body image was calculated by adding all 20 

item questions. Its score range from 20 to 100. Higher the 

score higher was the disruption of image disturbance [10]. 
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personi�ed experience after amputation, including coping 

with body image stress, identity changes, the meaning of 

using a prosthesis, negative thoughts, reactions and 

emotions about their amputation, and social distress [5]. 

Patients with amputation normally suffer from body image 

problems which lead to anxiety or depression. This 

depression or anxiety sometimes leads to phantom pain 

which causes further anxiety [6]. Amputation is a life-

saving procedure with a consequent change in an 

amputee's functional, social and psychological aspects of 

life. Besides the change in mobility because of prosthesis 

�tting and corresponding prosthesis satisfaction, an 

amputee may encounter psychological issues as well i.e., 

depression, low self-esteem due to many factors such as a 

change in perception of body image [7]. All of these factors 

alone or collectively contributes to a reduced quality of life 

of a lower limb amputee. So the objective of this study is to 

correlate mobility, body image perception and prosthesis 

satisfaction in amputees and to encourage further 

research about this topic. This will help the health care 

professionals in providing better care to amputees 

improving their quality of life and allowing them to enhance 

their independence. According to the researcher's 

knowledge, this study hasn't been done in Pakistan 

previously.  

M E T H O D S

This is a cross-sectional study. The inclusion criteria for 

this study was both genders, prosthesis users from 18 to 60 

years of age, both bilateral and unilateral amputees, people 

who used prosthesis daily for the past 6 months and people 

who were amputated by peripheral vascular disease, 

diabetes, trauma, infection, cancer and clot cases were 

included. Exclusion criteria was patients who were 

affected by comorbidities such as induce fear of fall, 

bedridden people, patient not using prosthesis, patients 

with any neurological and cognitive problem and lastly 

people who were not willing to participate. This study was 

conducted on 63 participants. It was done as there is less 

chance of error occurrence in a large sample size due to 

skewed data in the small population data. A large sample 

size helps in giving more accurate results with minimum 

chances of the error margin. Due to less availability of the 

patients and less time duration data of only 63 participants 

were collected. The data was collected from different 

hospital settings. Data was collected by using the Trinity 

amputation and prosthesis experience scale, Amputee 

body image scale and amputee mobility predictor 

assessment scale. The amputee mobility predictor scale 

was used to assess the mobility of the amputee. It is scored 

by calculating K0, K1, K2, K3 and K4. K0 was calculated by 

adding questions 1, 2, 3, 4, 5, 6 and 7. K1 was calculated by 

R E S U L T S

Several participants who encountered the inclusion 

criteria were registered i.e. N= 63. Data was collected by 

using Trinity amputation and prosthesis experience scale, 

Amputee body image scale and amputee mobility predictor 

assessment scale for all 63 participants of both genders. 

The results showed that the Mean age was 40.06 years. 

Females were 21 (33.3%) and males were 42 (66.7%). The 

results showed that the average value of amputees with 

tumor cases out of 63 was 2 with a percentage of 3.2%, an 

amputee who had an accident out of 63 were 12 (19.0%), 

amputees who were diabetic had an average value of 48 

(76.2%) and amputee who were amputated due to other 

causes was 1 (1.6%). The average value of amputee 

laterality with left side amputation cases out of 63 was 29 

(46.0%), amputees who had bilateral leg amputation out of 

63 were 6 (9.5%), and amputees who had right side 

amputation was 28 (44.4%). Amputees who had below the 

knee amputation had an average value of 55 (87.3%) and 

amputees who had amputation above the knee had an 

average value of 8 (12.7%). The average value of prosthetic 

satisfaction was 19.43, mobility was 17.94 and body image 

was 62.86. Above the knee amputee patients lie in k1 and k2 

level of amputee mobility level and below the knee amputee 

patients lie in k0, k2, k3 and also k4 level of amputee 

mobility. According to result people with below the knee 

amputation had more mobility (18.14), more satisfaction 
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level (20.00), and less disruption of body image (62.03) in 

comparison with people who had above the knee level 

amputation (16.50, 15.5,0 and 68.50). The result of the 

normality test showed the data is not normally distributed 

as the p value was less than the signi�cant value (P<0.05). 

So, for this unequally distributed data non-parametric test 

of spearman correlation was applied. The result of this test 

shows that the P-value or the signi�cant value is less than 

0.05 for all three variables which shows that all three 

variables are correlated with one another (P<0.05). The 

result showed that satisfaction level and mobility are 

directly correlated with one another but on the other hand 

inverse correlated relationship is seen between body 

image disruption with mobility and satisfaction level 

(P<0.05). The results showed that people with below the 

knee amputation had more mobility (20.00), more 

satisfaction level (62.04) and less disruption of body image 

(18.15) in comparison with people who had above the knee 

level amputation (15.50, 68.50 and 16.50) (Table 1). 

D I S C U S S I O N

Amputation is a lifesaving process that is impacted by an 

amputee's functional, social and psychological aspects of 

life [11]. Besides the change in mobility because of 

prosthesis �tting and corresponding prosthesis 

satisfaction, an amputee may encounter psychological 

issues as well depression, low self-esteem due to many 

factors such as a change in perception of body image [12]. 

This cross-sectional study was conducted on 63 

participants. The data was collected from different 

hospital settings. Data was collected by using Trinity 

amputation and prosthesis experience scale, Amputee 

body image scale and amputee mobility predictor 

assessment scale. The result of this study shows that 

average people who went below the knee showed 

satisfaction of 20.00 with the level of the prosthesis. This 

satisfaction rate was slightly more than that of the knee 

patient. This is due to the increased atrophy rate at the 

higher level in comparison to the lower level. People with 

the stump at the lower knee level provide more stability and 

balance than stump in higher-level amputation [13]. 

Patient satisfaction with the prosthesis act as a major 

indication for the quality of life assessment. This quality of 

life is associated with the mobility of the prosthesis [14]. 

Studies have shown that this satisfaction is majorly 

dependent upon the mobility of the prosthesis. It is stated 

that if there is more mobility patients more satisfaction is 

achieved and if there is less mobility, there is less patient 

satisfaction rate [15]. It is stated that people with proximal 

level amputation are less satis�ed than distal level 

amputation. This is due to the weight and decreased 

mobility of the prosthesis [16]. Results include that body 

image is more disturbed above the knee level than below 

the knee. This depends upon a person's satisfaction with 

his or her appearance. It is stated that body image 

appearance depends upon a person's �tness or health 

which entirely depends upon a person's mobility [17]. More 

mobility less time will take for the rehabilitation process 

and more satis�ed a person would be with his or her 

appearance. Person appearance has an impact on a 

person's  self-esteem more impacted a person's 

appearance and mobility is more will be his or her 

dissatisfaction level [18]. It is stated that the main factors 

of beauty, body image and self-esteem are de�nitely 

affected during amputation but its value entirely depends 

upon the level of amputation. The higher the amputation 

more impacted the self-esteem would be causing more 

disturbance in disrupting body image [19]. Studies have 

shown that disruption in body image causes depression, 

anxiety and many other psychological disturbances. This 

psychological disturbance impacts a person's quality of life 

leading towards reduction in mobility. This reduction 

Mean

SD
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Maximum

Mean

SD
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Maximum

15.5000

12.22410

6.00

34.00

20.0000

11.99691

4.00

43.00
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29.30139

22.00

93.00

62.0364

27.05205

10.00

98.00

16.5000

11.17395

4.00

33.00

18.1455

9.2904

14.00

35.00

Above the knee

Below the knee

Amputation type Satisfaction Body Image Mobility

Table 1: Comparison of Amputation type with Mobility, Body Image 

and Satisfaction Level

The results of Table 2 showed that the P-value or the 

signi�cant value is less than 0.01 for all three variables 

which shows that all three variables are strongly correlated 

with one another. The table shows that satisfaction level 

and mobility are positively correlated with one another but 

on the other hand, strong negative correlation is seen of 

body image disruption with mobility and satisfaction level.
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causes a person a more severe disability. This impact of 

disability on a person creates less satisfaction feeling 

towards prosthesis [20]. As below the knee, amputation 

shows a better result with better functional outcome in 

comparison to above knee level amputation [21]. Mobility in 

the below the knee level amputation was more (18.15) than 

above the knee amputation (16.50). In another study, Smith 

et al., stated that in the case of people where the popliteal 

pulse is still present below the knee level amputation is a 

better option than above the knee [22]. In another study, it 

was concluded that the higher the level of amputation, 

lower is the degree of rehabilitation process [23]. Below 

the knee, amputation works in the area between ankle and 

knee which provides the patient with more range for 

movement and can allow patient to walk this is why below 

the knee is a preferred choice than above the knee 

amputation [24]. Con�icting debate states that mobility 

and body image perception are not related but according to 

recent research �ndings. These results didn't support the 

results of our study as the results of our study indicates 

that the way a person perceives their body image does 

impact a person's ability to train which ultimately helps a 

person to improve their mobility. In a study, it was stated 

that lower body satisfaction or self-esteem results in poor 

body image [25]. Previous studies have shown similar 

�ndings related relationship between mobility, prosthesis 

satisfaction and body image. Our study on the contrary 

explained the relationship between body image and quality 

of life in terms of improving mobility along with personal 

satisfaction level. Hence based on all previous studies and 

results of this study, it is stated that there is a relationship 

between mobility, body image, and prosthesis satisfaction.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Erb's Palsy is one of the most common neurological birth 

injuries. It is also known as Erb's-Duchenne paralysis and 

de�ned as the paralysis of the arm which occurred due to 

the injury of the upper group of main nerves supplying it, 

speci�ed as upper trunk of C5-C6 of the brachial plexus. 

Though, in some cases C7 is also get involved. Brachial 

plexus injuries can cause movement disability and 

cutaneous sensation disturbances in upper arm. The most 

known cause of Erb's palsy is traction happened on the 

neck during di�cult labour and delivery [1]. The severity of 
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Children who sustain brachial plexus injuries after birth face signi�cant functional limitations 

due to a variety of sequelae affecting the shoulder, elbow, or forearm. These effects could be 

permanent or temporary. It is critical for proper joint development to maintain complete passive 

mobility while neurological function is being restored. Children with Erb's palsy are more likely to 

have weak muscles, which can be found by ultrasonography Objective: To determine the effects 

of physiotherapy on strength, range and function in children with Erb's palsy. Methods: It was a 

clinical trial conducted at physiotherapy department outpatient at General hospital Lahore. A 

sample of 46 children aged between 0-10 years, with the C5 and C6 lesion and with limited range 

of motion were included while children with any history of previous or recent trauma or surgery 

to upper limb and to the other roots of brachial plexuses was excluded. Modi�ed Mallet scale and 

active movement scale was used as outcome measures. The coin toss technique of 

randomization was adopted, with 'Heads' assigned to strengthening exercises and 'Tails' 

assigned to general treatment. Independent sample test was employed to assess pre and post 

differences. Physiotherapy treatments included neurodevelopmental approaches to improve 

proprioception input, orthosis, and electrical current stimulation. Free weights, resistance 

bands and manual resistance were used in the strength training. The active range of motion was 

evaluated using goniometry, and a baseline measurement was generated using a modi�ed 

mallet scale. The treatment was given every day for six months. Post-intervention measures 

were implemented two, four, and six months following the intervention. SPSS 25.0 was used for 

data analysis. Results: The �nding showed that pre-interventional oxford scale muscle strength 

for experimental group showed the mean and standard deviation (1.434± 0.5068), control group 

(1.65± 0.48) while Oxford scale muscle strength post intervention showed the results with the 

mean and standard deviation for the experimental group 3.13±  0.54 and control group 2.65± 0.48 

and showed signi�cant p value less than 0.005. Conclusions:  The study concluded that 

physiotherapy integrated approach improved upper limb strength, ranges and functional 

abilities in patients with Erb's Palsy. 
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articles and eleven patients with obstetrician palsy ranging 

in age from two to four and a half weeks [13]. Active range of 

motion, muscular strength, and a variety of somatometric 

measures were all assessed before and after the 

intervention. According to the �ndings, every patient's 

active range of motion improved, the circumference of the 

arm extended in some patients, and the length of the arm 

rose in one; nonetheless, there are mixed signals of an 

improvement in muscle strength. On the other hand, their 

investigation was made much harder by the fact that the 

measurements of physiotherapy equipment, such as the 

type of current, pulse length, treatment time, and so on, 

were very different [14]. Frade et al., did a narrative 

evaluation of the different rehabilitation treatments for OP 

patients and located 13 papers relevant to their inquiry [15]. 

They suggest the use of electrical stimulation and CIMT as 

additional noninvasive therapeutic options in addition to 

electrical stimulation and CIMT. According to the experts, 

the �rst is a commonly used strategy that speeds nerve 

tissue regeneration, reduces muscular atrophy, and 

improves functional muscle recovery following peripheral 

nerve loss. Both electro-stimulation and continuous active 

motion therapy (CIMT) are e�cient methods for restoring 

muscle tone, range of motion, and strength in damaged 

muscles [14]. Kasnakova et al., included 17 children who had 

been diagnosed with obstetrician palsy in their study. The 

students were allocated into two groups at random [15]. 

Electromyography, the Active Movement Scale, the Mallet 

Scale, and the Manual Muscle Test were used to examine 

individuals before and after the intervention. Individuals in 

the intervention group received a comprehensive 

physiotherapy program [15].  A study investigating 

kinematic and electro-myographic activity of the shoulder 

during rehabilitation, found that a series of active range of 

motion, isometric, and isotonic exercises resulted in 

general strengthening of the injured muscle. This step was 

taken in order to get the best results. The bene�ts of PNF 

(progressive neuromuscular facilitation), scapular 

stability, and progressive resistive shoulder exercises are 

also supported by data. After revisional triangle tilt surgery, 

doctors should think about using these therapies, which 

have been linked to big changes in a patient's physical 

limitations, pain, and ability to function [16]. 
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the injury can resolve by itself with time or needs 

physiotherapy or surgery. The most common cause is 

known as obstetrical technique during delivery but two 

other major risk factors are also associated with Erb's palsy 

which is shoulder dystonia and foetus large size thus 

initiating di�cult labour and instrumental assistive 

delivery. Most of the cases are resolved by time and there is 

no such permanent disability associated with Erb's palsy 

[2]. The child with this brachial plexus injury presents the 

sign and symptoms such as extreme extension and internal 

rotation of the limb, pronation of the forearm and �exion of 

the wrist which appears and named as waiter's tip 

deformity [3]. Moro re�ex is absent in the arm with intact of 

grasping of hand of the same side diagnosed as Erb's Palsy 

[4]. An incidence of 0.9-1 per 1000 births has been reported 

for the brachial plexus birth injury in the United States. Erb's 

palsy accounts for about 47% of Brachial plexuses birth 

injuries. C7 injuries account for only 19% of the brachial 

plexuses birth injuries. Recovery rate in �rst few weeks is 

considered to be a good indicator for the �nal results and 

recovery [5]. The etiology of Erb's palsy can be mishandling 

during child birth such as excessive lateral rotation or 

stretching of the infant's head and neck to the opposite 

direction linked with shoulder dystonia and the head may 

be deviated away from the axial plane. Due to this brachial 

plexus tear and stretch can be occurred leading to Erb's 

palsy [6]. Erb's palsy can also be caused by having excessive 

pressure over pulling on the infant's arm during breech 

delivery [5,7]. Many children who are have obstetrician 

brachial palsy can be improved and recovered by 4-5 

months of their age; however it may take 2-3 years for the 

fully functional limb and recovery. Some of the cases has 

been recovered without any treatment [8]. Fortunately, 

between 85-90% of the cases be seen who have recovered 

fully, treatment for this palsy is either rehabilitative therapy 

or surgery in severe cases [9]. Manual therapy is the �rst 

priority to be taken as rehabilitative therapy to for the 

prevention of �xed deformities and contractures thus one 

session per day is essential to maintain Range of motion of 

the limb and wrist and for the quick and full functional 

recovery. The most effective exercises are by manual 

therapy or bilateral motor planning activities [10]. One of 

the previous researches assessed the e�cacy of electrical 

stimulation versus traditional physiotherapy in the early 

recovery of function in babies after a brachial plexus injury. 

The results of this research imply that functional electrical 

stimulation may be preferable to traditional approaches in 

the rehabilitation of individuals with Erb's paralysis in terms 

of achieving early functional recovery [11,12]. Justice et al., 

c o n d u c te d  a  r e s e a r c h  o n  t h e  e f fe c t i ve n e ss  o f 

neuromuscular electrical stimulation in the treatment of 

obstetrician palsy. Their narrative evaluation included four 

M E T H O D S 

It was a clinical trial that took place at physiotherapy 

department outpatient at General hospital Lahore. A 

sample of 46 children age between 0-10 years, with the C5 

and C6 lesion and with limited range of motion was included 

while children with any history of previous or recent trauma 

or surgery to upper limb and to the other roots of brachial 

plexuses was excluded. Modi�ed Mallet scale and active 
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Pre-interventional oxford scale muscle strength for 

experimental group showed the mean and standard 

deviation (1.434+ 0.5068), control group (1.6522 0.4869) 

while Oxford scale muscle strength post intervention 

showed the results with the mean and standard deviation 

for the experimental group (3.1304+ 0.54808) and control 

group (2.6522+ 0.4869) and showed signi�cant p value less 

than 0.005. Pre-interventional results regarding ranges 

such as abduction, external rotation, hand to spine 

movement, hand to mouth movement, hand to neck 

movement and supination showed non-signi�cant value p > 

0.005 whereas post interventional results regarding 

ranges such as abduction, external rotation, hand to spine 

movement, hand to mouth movement, hand to neck 

movement and supination showed signi�cant value p < 

0.005 (Table 2).   
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movement scale was used as outcome measures. Patients 

had assigned two groups named Group 1 as experimental 

group and Group 2 control group. The coin toss technique 

of randomization was adopted, with 'Heads' assigned to 

strengthening exercises and 'Tails' assigned to No 

treatment. A written consent was taken from the parents 

telling them about the key bene�cial effects of the therapy. 

Group 1  experimental group was given physiotherapy 

integrated approach which included neurodevelopment 

techniques to improve proprioception, electrical current 

stimulation, orthosis and resistance strengthening 

exercises protocol such as use of free weights, thera bands 

and manual resistance exercises were included whereas 

Group 2 control group was given routine medical care. The 

active range of motion was evaluated using goniometry, 

and a baseline measurement was generated using a 

modi�ed mallet scale. The treatment was given every day 

for six months. Post-intervention measures were 

implemented 2,4 and 6 months following the intervention. 

The researchers started by obtaining the children's names, 

ages, and residences from their parents. Among the other 

items of personal information acquired were names. The 

parents were then educated about the procedure and the 

potential advantages of the research for their children. 

SPSS 25.0 was utilized for data analysis. Independent 

sample test was employed to assess pre and post 

differences.

R E S U L T S 

The results regarding demographics such as gender of the 

patients showed the percentage of male 28.3% and female 

7 1 . 3 % ,  B M I  n o r m a l  8 4 . 8 % ,  o v e r w e i g h t  1 5 . 2 % , 

socioeconomic status higher 13.3% , middle 32.6%  , lower 

54.3%  , birth procedures NVD 69.6%, C-section 30.4%, 

surgical procedure during active labor forceps delivery 

47.8%, vacuum delivery 15.2%, spontaneous delivery 6.5% 

and NA 30.4% were found (Table 1). 

Male

Female 

Normal

Overweight

Higher

Middle

Lower

NVD

C-Section

Forceps delivery

Vacuum delivery

Spontaneous delivery

NA

8 (34.8)

15 (65.2)

18 (78.2)

5 (21.7)

2 (8.7)

11 (47.7)

10 (43.7)

16 (69.6)

7 (30.0)

12 (52.2)

3 (13.0)

1 (4.3)

7 (30.4)

5 (21.7)

18 (78.3)

21 (91.3)

2 (8.7)

4 (17.4)

4 (17.4)

15 (65.2)

16 (69.6)

7 (30.4)

10 (43.5)

4 (17.4)

2 (8.7)

7 (30.4)

Gender 

Body Mass Index

Socioeconomic 
Status

Birth Procedure

Surgical procedure 
during active Labor

Frequency 
(%)

Frequency 
(%)

Experimental Control

Table 1: Demographics Characteristics

Note: NVD-normal vaginal delivery

Experimental

Control

Experimental

Control

Experimental

Control

Experimental

Control

Experimental

Control

Experimental

Control

Experimental

Control

3.7391

3.6957

2.3478

2.2174

3.6522

2.9565

2.3913

2.5652

3.8696

3.1739

2.3043

2.0870

3.4348

2.7391

0.44898

0.47047

0.48698

0.42174

0.48698

0.70571

0.49901

0.50687

0.34435

0.57621

0.47047

0.2881

0.50687

0.61919

Range of motion 
of abduction

Mean SD

0.750

Experimental

Control

4.8261

4.2174

0.38755

0.73587
0.001

Experimental

Control

2.5652

2.3478

0.50687

0.48698
0.145

Experimental

Control

3.7391

2.9565

0.44898

0.63806
0.000

0.337

0.000

0.247

0.000

0.065

0.000

Mallet Score: Range
of motion of 
abduction post-
Intervention

Mallet Score: Range
of motion of 
external rotation, 
Pre-Intervention

Mallet Score: Range
of motion of 
external rotation: 
post-Intervention

Hand to spine 
movement

Mallet Score: Hand 
to spine movement 
post-Intervention

Hand to mouth

Mallet Score: Hand 
to mouth post-
Intervention

Supination

Mallet Score: 
Mallet: Supination 
Post-Intervention

Variables Group Sig.
(2-tailed)

Experimental

Control

Experimental

Control

Experimental

Control

2.6087

2.6957

4.4130

3.8043

1.4348

1.6522

0.49901

0.47047

0.80696

0.83583

0.50687

0.48698

0.546

0.016

0.145

0.003

Hand to neck 
movement
 

Experimental

Control

3.1304

2.6522

0.54808

0.48698

Mallet Score: Hand 
to neck movement 
post-Intervention

Oxford Scale Muscle 
Strength

Oxford Scale Muscle
Strength Post-
Intervention

Table 2: Pre & Post Interventional Variables
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patients with Erb's palsy has a positive impact on their 

impairments and challenges. There are no specialised 

physiotherapy techniques for Erb's palsy that seek to 

restore the patient's external rotation. On the other hand, 

surgical procedures that may restore the patient's external 

rotation are always disputed in terms of effectiveness and 

expense [23]. When treating Erb's palsy patients, 

therapists must continually concentrate on recovering the 

patient's ability to externally rotate their arms and 

shoulders. Based on the �ndings of this study, it was 

recommended that further research be conducted with the 

goal of overcoming the restricted gains in external rotation 

by using bigger sample numbers and more focused 

treatments [24]. 
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In this study the gender of the children were mostly females 

than male children. In comparison to other study it was 

found that there were 59.6% female children with brachial 

plexus injuries, (36.2%) were male children, and the gender 

for two (4.2%) of the cases were not documented [17]. BMI 

was seen another important as children with normal BMI 

was reported more than obese. As it was found in another 

research that children with Erb's palsy has normal BMI and 

this palsy has no such string association with BMI of the 

child [18]. In this study, the �ndings about the birth 

procedures included normal vaginal delivery  was 69.6%, 

and C-section 30.4% and surgical procedure during active 

labor Erb's palsy was directly related to forceps delivery 

which is more frequent cause of Erb's palsy with shoulder 

dystonia in comparison to the resent study it was reported 

that birth procedures are important factors for inducing 

Erb's palsy in mishandling during childbirth or excessive 

pressure or pulling upper limb during C-section delivery 

causing lesion to nerve roots of C5 and C6 [19]. During the 

evaluation of physiotherapy effects on range and function 

of upper limb in children with Erb's palsy it was seen in this 

study that pre interventional results regarding ranges such 

as abduction, external rotation, hand to spine movement, 

hand to mouth movement, hand to neck movement and 

supination showed non-signi�cant value p> 0.005 whereas 

post interventional results regarding ranges such as 

abduction, external rotation, hand to spine movement, 

hand to mouth movement, hand to neck movement and 

supination showed signi�cant value p< 0.005. However; in 

one of the recent studies conducted to identify the holistic 

approach to manage Erb's palsy with physiotherapy and 

manual exercises and found signi�cant results showing 

that ranges of shoulder and arm was increased after giving 

consecutive physiotherapy sessions for 6 weeks [20]. It 

was reported that about 0.4% of new born had injuries to 

their brachial plexus that were caused by birth, with Erb's 

palsy with neurapraxia being the most common type in 

about 48% of cases. Throughout the analysis, it was found 

no statistically signi�cant gender differences between the 

two groups. Similarly, no statistically signi�cant 

differences in side engagement were identi�ed between 

the two groups. Both groups were in�uenced by the 

important factor of delayed obstructed labour [21]. 

Shoulder external rotation is critical in performing a wide 

range of actions that constitute everyday life activities. 

The capacity of the patient to externally rotate the affected 

limb should be restored as soon as possible. However, 

restoring external rotation is a di�cult task for both the 

therapist and the patient, since only little improvements 

were seen on the modi�ed mallet scale, active movement 

scale, and scapular elevation [22]. Physical therapy for 
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The study concluded that physiotherapy integrated 

approach improved upper limb strength, ranges and 
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

COVID-19 pandemic resulted in the closures of educational 

institutions to avoid the spread of the infection among the 

general public [1]. In addition, to ensure their safety, all 

youngsters were urged to remain at home throughout the 

school year. School closures during the COVID-19 outbreak 

had a direct impact on today's pupils. Despite the fact that 

more than two-thirds of countries have built a distant 

learning platform, the program has not been as successful 

in developing countries as it has been in wealthy ones, with 

only around a third of destitute countries being able to run 

one. Even before the COVID-19 outbreak, more than 30% of 

the world's youthful population lacked access to digital 

educational programs, an issue that has only gotten worse 

as the pandemic proceeded [2,3]. However, this is not the 

I N T R O D U C T I O N

Evaluation of Attitude and Emotions towards Sudden Closure of Educational 
Institution during COVID-19 among Medical Students: A Cross-Sectional Survey

1 1 1 1 1Saniea Qaiser , Hira Riaz , Asadullah Arslan , Ashfaq Ahmad , Rabia Sana

1UIPT, The University of Lahore, Lahore, Pakistan 

In reaction to an alarming increase in the number of infected cases and fatalities due to new 

coronavirus infections in 2019, all academic institutions, including primary and secondary 

schools, were closed. Objective: To assess medical students' attitudes and emotions 

concerning a sudden shutdown of an educational institution during COVID-19. Methods: After 

meeting the requirements for 139 patients, data was collected from medical students at The 

University of Lahore and medical students at Allama Iqbal Medical College in Lahore, and a 

Performa was a�xed for this purpose. Convenient sampling was employed by employing a 

different questionnaire to collect data from public and private patients in order to obtain 

consent to proceed with this data Results: The mean and standard deviation for the 

achievement feelings questionnaire total score were found to be 80.76±4.128 on the histogram 

with a normal curve. The mean and standard deviation for achievement emotions questionnaire 

categorization were determined to be 67.30±3.44 on the histogram with a normal curve. The 

mean and standard deviation for the achievement emotions questionnaire good emotions were 

determined to be 79.47±6.039 on the histogram with a normal curve. The mean and standard 

deviation for achievement feelings questionnaire negative emotions were determined to be 

55.88±3.801 on the histogram with a normal curve. Conclusions: In conclusion, children scored 

higher on positive emotions (31/40 versus 25/55, respectively). Students are typically delighted 

with the return of school activities, according to the study. This could be viewed as an indication 

of the student's future curiosity and drive to study. According to the �ndings of this study, aging 

has both an inverse and direct association with good and negative emotions
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�rst time when schools have been closed. During the H1N1 

�u pandemic in the United States, public health 

professionals urged for temporary school closures. Pupils' 

activities, as shown by their grades, did not diminish during 

this time period, according to the �ndings of a study done 

during this time period to assess the impact of school 

closures on students. On the other hand, their interactions 

with their peers declined dramatically throughout this time 

period [4,5]. Leaving the academic and educational 

environment may have an impact on kids' behavior and 

attitudes toward education, as well as their ability to attend 

and prosper in school. As a consequence, it is plausible to 

suggest that public health crises have an emotional impact 

on pupils and that authorities must pay attention to and 
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assist in these instances. To effectively address these 

crises, it is advised that schools work together to provide 

crisis-related psychological help and resources to their 

students and instructors [6,7]. “Progress feelings" are 

de�ned as emotions strongly related to either an emotion 

experienced during the activities or emotion experienced 

as a result of the activities, which might apply to a variety of 

scenarios. Students' excitement, academic success, self-

regulation, and learning methods were found to be linked to 

their academic emotions, as well as their class experiences 

and personal traits [8,9]. Anger, worry, despair, shame, and 

boredom are examples of negative emotions. Positive 

emotions are supposed to have positive outcomes, whilst 

negative emotions are thought to have negative outcomes; 

yet, each of these two types of emotions has speci�c 

advantages [10,11]. Positive emotions promote creativity, 

curiosity, and connection with others, as well as identifying 

n e w  s o c i a l  v i e w p o i n t s ,  d e v e l o p i n g  n e w  s o c i a l 

relationships, and improving physical and social 

capabilities, all of which contribute to extend the human 

mind. Negative emotions, alternatively, act as motivators 

for self-defense, collaboration (because of guilt), justice 

(due to wrath), information (due to sadness over a fault, for 

example), and the development of learning and education. 

A bad mood signals the presence of a problem and hence 

encourages us to �nd a solution [12,13]. Even after 

controlling for students' family socioeconomic status, 

intelligence, and gender, negative and positive emotions 

predicted achievement. Furthermore, the combined effect 

of perceived teacher emotional support and perceived 

student academic self-e�cacy beliefs on behavioral 

engagement was equal to the effect of perceived student 

academic self-e�cacy beliefs on behavioral engagement 

in the scienti�c sector [14-16]. Given the variety of 

repercussions connected with school closure, this study 

looked at students' positive and negative attitudes and 

feelings about school closure as a result of the COVID-19 

outbreak, as well as the relationship between these 

attitudes and emotions and pertinent academic 

characteristics. The �ndings of this research will help to 

develop a well-thought-out approach for maximizing 

learning in the vulnerable population [17-19]. During the 

COVID-19 pandemic, the globe was alerted to an epidemic 

of a new viral illness in Wuhan, China, which was rapidly 

contained. The pandemic moved from China to Europe, 

then to other countries, including the United States, and 

�nally to the entire world. Washing hands, wearing a mask, 

and avoiding congregating in groups were among the 

suggestions for preventing the spread of COVID-19, 

because congregating in groups at universities has the 

potential to speed up the virus's transmission [20,21]. As a 
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M E T H O D S

Following the completion of the criteria for 139 patients, 

data was collected from medical students at The University 

of Lahore. A formalized variety of questionnaires were used 

to gather data from medical students, and permission was 

obtained before any further action was taken with the 

information obtained.

result, large institutions (up to several hundred people) 

we r e  fo r c e d  t o  wo r k  w i t h  h e a l t h  m a n a g e m e n t 

organizations in order to relocate professors' and students' 

courses online, as China did. Because to the growing threat 

of COVID-19, elementary and secondary schools were 

closed in March 2020, as were the majority of signi�cant 

universities and colleges [22]. Students were frequently 

given only a few days' warning to leave campus, and within 

two weeks, they were noti�ed that the remainder of their 

spring 2020 semester will be completed entirely online, 

with no in-person sessions. As a result, students had to not 

only change their lifestyles while at university, but also deal 

with the challenges of viral illness outbreaks associated to 

a lingering pandemic, as well as the myriad unknowns and 

pressures that came with it [23,24].

R E S U L T S

The results regarding gender showed that 18.0% were 

males and 82.0% were females. The results regarding 

institutes showed that 20 (14.4%) were public and 

119(85.6%) were private. The results regarding residences 

showed that 43.9% were urban and 56.1% were rural. The 

results regarding CGPA showed that 19.4% had CGPA 2.6-

3.0, 47.5% had 3.1-3.5 and 33.1% had 3.6-4.0. 33.8% were 

neutral, 29.5% agreed, and 36.7% strongly agreed when it 

came to Enjoyment (I love being in class). The results 

showed that 33.8% were neutral, 35.3% agreed, and 30.9% 

strongly agreed when it came to Hope (I am con�dent when 

I go to class). The results regarding Pride (I am proud of 

myself) showed that 31.7% were neutral, 33.1% agreed and 

35.3% strongly agreed (Table 1). The results regarding 

anger (I am angry) showed that 28.1% agreed, 35.3% were 

neutral and 36.7% strongly disagreed. Regarding anxiety 

(thinking about class makes me feel uneasy), results 

showed that 28.1% agreed, 29.5% were neutral and 42.4% 

were strongly disagreed.

Neutral

Agree

Strongly Agree

Total

44

46

49

139

31.7

33.1

35.3

100.0

Variables Percent

Pride:  I am proud of myself

Frequency

DOI:https://doi.org/10.54393/pbmj.v5i5.434
Qaiser S et al.,

Sudden Closure of Educational Institution during COVID-19

74



The results regarding Shame (I get embarrassed) showed 

that 39.6% agreed, 28.1% were neutral and 32.4% strongly 

disagreed. The results regarding Hopelessness (I feel 

hopeless) showed that 28.1% agreed, 43.9% were neutral 

and 28.1% strongly disagreed. The results regarding 

boredom (I get bored) shoed less than 37.4% agreed, 30.2% 

were neutral and 32.4% strongly disagreed. The results 

regarding Enjoyment (I enjoy acquiring new knowledge) 

showed that 35.3% were neutral 29.5% agreed and 35.3% 

were strongly agreed. The results regarding Learning: 

Hopelessness (I feel hopeless when I think about studying) 

showed that 29.5% agreed, 32.4% were neutral and 38.4% 

disagreed. The results regarding boredom (the material 

bores me) showed that 30.2% agreed, 36.0% were neutral 

and 33.8% disagreed. The results regarding the enjoyment 

for me the test is a challenge that is enjoyable 33.8% were 

neutral 33.1% agreed and 33.1% strongly agreed. The 

results regarding the test: hope I have great hope that my 

abilities will be su�cient that is 35.3% were neutral 30.9% 

were agreed and 33.8% were strongly agreed. The results 

regarding the test: pride I'm proud of how well I mastered 

the exam 34.5% were neutral 40.3% were agreed and 

25.2% were strongly agreed. The results regarding the 

relief: I feel very relieved that 31.7% agreed 37.4% were 

neutral and 30.9% disagreed. The results regarding Test: 

Anger I am fairly annoyed that 36.7% agreed 33.8% were 

neutral and 29.5% disagreed. The results regarding Test: 

Anxiety I feel panicky when writing an exam 34.5% agreed 

36.7% were neutral and 28.8% disagreed. The results 

regarding the test: shame I feel ashamed that 30.9% 
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Figure 1: Mean and standard deviation for the achievement 

feelings

agreed 33.1% were neutral and 36.0% disagreed. The 

results regarding the test: hopelessness I have lost all hope 

that I have the ability to do well on the exam 33.8% agreed 

33.8% were neutral and 32.4% disagreed. The mean and 

standard deviation for the achievement feelings 

questionnaire total score were determined to be 

80.76±4.128 on a histogram with a normal curve (Figure 1).

Neutral

Agree

Strongly Agree

Total

Variables PercentFrequency

47

50

42

139

33.58

36.0

30.2

100.0

Learning: I Hope, I have an optimistic view of studying

Neutral

Agree

Strongly Agree

Total

46

49

44

139

33.1

35.3

31.7

100.0

Learning: I feel ashamed that I can't absorb the basics 
of details

Neutral

Agree

Strongly Agree

Total

51

47

47

139

36.7

33.8

29.5

100.0

Anger: I am fairly annoyed

Table 1: Questions asked from respondents

Figure 2: Mean and standard curve for the achievement emotions

Table 2: Correlation of Positive and negative emotions

The mean and standard deviation for the achievement 

emotions questionnaire: good emotions were determined 

to be 79.47±6.039 on the histogram with a normal curve. 

The mean and standard deviation for achievement feelings 

questionnaire negative emotions were determined to be 

55.88±3.801 on the histogram with a normal curve (Table 2).

The mean and standard deviation for achievement 

emotions questionnaire categorization were determined 

to be 67.30±3.44 on the histogram with a normal curve 

(Figure 2).
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Achievement Emotions Questionnaire Categorization

AEQ: Positive Emotions

ADQ: Negative Emotions

79.4726

55.8753

Mean

6.03898

3.80115

.51222

.32241

0.752

Std. 
Deviation

Std. Error 
Mean

P-value

AEQ: Positive Emotions & 
ADQ: Negative Emotions 139

N

.027

Correlation Sig.
Paired Samples Correlations
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Concerns about public health, such as the COVID-19 

outbreak, may worsen students' mental discomfort. These 

di�culties manifest as a wide range of emotions, including 

rage, anxiety, worry, despair, and boredom. The goal of this 

research was to look into students' positive and negative 

views about school and education during the COVID-19 

outbreak, as well as the factors that in�uenced such 

sentiments. When we compared positive and negative 

attitudes towards school, we discovered that kids scored 

higher on positive emotions (31/40 versus 25/55, 

respectively). Students are usually delighted with the 

restoration of school activities, according to these 

�ndings. This could be due to the fact that schools were 

forced to close in February and March, when students were 

studying for exams and teachers were looking forward to 

returning to work. This might be seen as an indication of the 

student's future enthusiasm, curiosity, and drive to study. 

This study's results show both an inverse association 

between aging and good emotions and a direct relationship 

between aging and unpleasant emotions. During the 

teenage and high school years, a study reported a 

reduction in both rule compliance and passion for 

education, as well as devotion to study. These �ndings 

support those of prior studies. Despite the lack of a 

signi�cant link between good or negative emotions and the 

types of schools studied in our study, two studies were 

undertaken in the Philippines to investigate the variations 

in motivation and attitude between public and private 

schools. Pupils in private schools showed a more positive 

attitude about learning and were more motivated to study 

than students in public schools, according to the 

researchers. This could be because private school 

students receive greater parental and teacher support, 

resulting in better learning settings [25]. 

Prior research on undergraduate university students has 

revealed several recurring causes of anxiety and stress, 

including "accommodation worries," "fear about the future," 

and "worry about test results." Female college students 

reported higher levels of stress than male undergraduate 

students, indicating that the average level of stress differs 

between the sexes. One unexpected, yet predictable, 

�nding of this study was that undergraduate students who 

participated in the survey reported increased levels of 

anxiety. Other recent studies have shown that heightened 

anxiety was more common in those under the age of 35 

during the COVID-19 outbreak. These features were most 

likely present throughout a regular semester, but they 

might have been accentuated by the abrupt transition to 

online learning, which added to the high proportion of 
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student replies suggesting anxiety. Furthermore, while 

undergraduate students' computer skills vary by �eld of 

study or major, they have high computer self-e�cacy and 

utilize computers for research, obtaining electronic 

r e s o u r c e s ,  a n d  c o n n e c t i n g  w i t h  o t h e r s .  M a n y 

undergraduate students who bene�t from university-

based internet-based learning, on the other hand, are likely 

to have enhanced intellectual understanding, which should 

serve as an extra source of incentive for students 

interested in furthering their study of online education. 

Undergraduate students may need greater motivation 

when comparing online distance education to regular in-

class teaching. However, creating and using �lms for online 

learning to augment traditional teaching methods may aid 

in this endeavor. Student engagement indicators such as 

online lectures, discussion questions, and email 

communication with professors have been recognized as 

effective online teaching techniques that lower students' 

anxiety while boosting their learning [26].

Finally, children scored better on positive emotions. 

Students are typically delighted with the return of school 

activities, according to the study. This could be interpreted 

as a sign of the student's future interest, curiosity, and 

desire to learn. The �ndings of this study reveal that aging 

has both an inverse link with positive emotions and a direct 

relationship with negative emotions.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

From Creating a stoma is a common procedure in both 

emergency and elective surgery in general surgery. 

Colostomy was introduced in the 1800s for treatment of 

intestinal obstruction [1,2]. Intestinal stomas were 

considered demanding procedures due to the high 

complication rate [3,4]. With the advancement of surgical 

techniques, the need for a stoma has increased [5]. An 

Ileostomy is a life-saving technique that allows people to 

adore a wide variety of daily goings-on [6,7]. Ileostomies 

are compulsory when the stoma or the ileum distal from the 

large intestine is damaged or diseased. An ileostomy can 

be permanent or temporary, contingent on the indications 

for surgical procedure [8]. A temporary ileostomy is 

generally removed after sometime [9,10]. Although the 
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Objective: To estimate the causative factors of complications in ileostomy reversal. This study 

was conducted at the Department of Surgery  from Khairpur Medical College Khairpur Mirs

January 2021 to December 2021. Methods: This analysis comprised 52 patients selected 

consecutively who underwent ileostomy reversal within one year. The study excluded patients 

under 12 years of age. All patients were followed weekly for three months. The main measure of 

outcome was the occurrence of surgical complications within 30 days of resolution. Results: 52 

total patients of ileostomy closures were analyzed to evaluate features contributory to mortality 

and morbidity. There was no death in this study, but the complication ratio was 15.4% (8 

patients), the most common complications were leakage of anastomosis 4 (7.7%), infection of 

wound 2 (3.8%) and intestinal obstruction 2 (3.8%). The anastomotic site closure technique, 

primary stoma closure, surgeon's experience and stoma type were important contributing 

factors. Conclusions: We determined that ileostomy closure is related with several problems 

but not cause any death. The techniques of closure of the anastomotic site, the surgeon's 

experience, the type of stoma and the technique of closure of skin were forecasters of 

complications.
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�rst indication reduces the risk of surgery, it is associated 

with some morbidity and mortality after con�nement. 

Regarding complications, the testi�ed studies display 

contradictory outcomes [11]. Thus, incidence ratio after 

temporary stoma closure ranges from 2.4% to 48.2%. After 

stoma closure, the most common surgical complications 

are wound infection, anastomotic leakage, paralytic ileus, 

bleeding, and small bowel obstruction [12]. Various patient 

and procedure related risk factors persuading stoma 

closure complications. These complications affect the 

patient's health and increase the postoperative hospital 

stay and hospitalization costs.
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ileostomy and an end ileostomy with a distant mucous 

�stula. (Table 1)52 subsequent patients whose ileostomy was closed after 

eight weeks of ileostomy were enrolled in the analysis. The 

study excluded patients under 12 years of age, patients who 

were closed within 6 weeks, and patients who had 

undergone additional unrelated surgery. The temporary 

ileostomy indications, demographics of patients and 

surgery particulars were recorded. A distal barium 

loopogram was accomplished in all subjects before 

closure. Oral feeding was discontinued the day before 

surgery, and routine bowel preparation of the distal and 

proximal parts of the intestine, lavage with an orally 

administered mannitol solution prior to surgery, and lavage 

of the distal parts with saline were performed. For 5 days, all 

patients were given parenteral antibiotics (ceftriaxone and 

metronidazole). All patients were required to provide their 

informed permission to a laparotomy. The stoma was 

mobilized from the adjacent peritoneal and fascial 

adhesions using an elliptical circumstomal incision. After 

freshening the enterotomy margins and splitting the 

mesenteric side integral and the transversely closed 

enterotomy, a delayed absorption suture was employed 

with a hand stitched extra-mucosal in interrupted single 

layer method. Interrupted prolene 0 stitches were used to 

close the muscle gap. All skin wounds were closed with 2/0 

interrupted prolene, and a sterile dressing was used as 

needed. Complications were evaluated during the hospital 

stay and in weekly surveillance for three months after 

release. Surgical complications included anastomotic 

leaking, paralytic ileus, and wound infections. Several risks 

associated with the surgery have been identi�ed. As a 

consequence, after 30 days, there were no di�culties 

associated to the procedure. SPSS version 20 was used to 

analyze the data. Statistical signi�cance was de�ned as a p 

value of less than 0.05.

M E T H O D S

The intraperitoneal drainage was maintained according to 

the operating surgeon's decision. Corrugated drainage was 

used in 20 (38.5%) patients. Stoma closure 21 procedures 

(40.4%) were performed under direct supervision, while 31 

(59.6%) closures were accomplished by surgeons. Seven 

days was the mean stay postoperatively (median 4, range 4-

16, SD ± 2.30 days). There was no death in this study, but the 

complication ratio was 15.4% (8 patients), the most 

common complications were leakage of anastomosis 

R E S U L T S

52 total patients of ileostomy closures were analyzed to 

evaluate features contributory to mortality and morbidity. 

All patients experienced emergency surgery. 17-83 years 

was the patients age range with the 43.2 years mean age, 

and 1.7 S.D. 33 (63.5%) subjects were males and 19 (36.5%) 

were females. The most communal indication for an 

ileostomy was exteriorization of the ileal perforation of 

typhoid fever 16 (30.8%). Subsequently penetrating 

abdominal trauma 9 (17.3%), abdominal tuberculosis 13 

(25%), blunt abdominal trauma 3 (5.8%), intestinal 

gangrene 4 (7.7%), post-laparotomy 2 (3.8%), large bowel 

obstruction 4 (7.7%), ileal perforation post-abortion 1 

(1.9%). In the majority of patients, the ileum was introduced 

as loop, followed by an illeo-colostomy, double-barrel 

Double barrel ileostomyy

Loop ileostomy

Ileocolostomy

End ileostomy with distant mucus �stula

15(28.8%)

31(59.6%)

3(5.8%)

2(3.8%)

Type of stoma

Table 1: Types of Ileostomies

The median period from stoma insertion to closure was 15 

weeks (range 8-37, mean 14± 7.1). An elliptical peri-

ileostomy incision was used for 46 closures, with six 

necessitating laparotomies. All anastomoses were made in 

a hand sewn extra-mucosal in interrupted single layer 

technique was used with a delayed absorption suture. The 

loops were reversed by transverse closing after reshaping 

the edges, while in other cases a short segment of the 

intestine was excised and an end-to-end anastomosis was 

performed. The mean operative duration was 55 minutes 

(range 47-125 mints).

Years of age (median)

Risk elements
(n=8) with 
complic-
ations

Without 
complications 

(n=44)

p-
value

Gender

 Male

 Female

Stoma classi�cation

Ileostomy loop

Ileostomy with two barrels

Ileo-colostomy

colostomy removal 

Reason for ileostomy 

Perforation after Typhoid fever

Abdominal TB

Penetrating trauma to abdomen

Gastrointestinal gangrene

Abdominal blunt trauma

Obstruction of the large intestine

Post-laparotomy Perforation of ileum

Ileal perforation after abortion 

50(17-83) 39 (15-68) 0.10

05(62.5%)

03(37.5%)

33(75%)

11(25%)
0.13

02(25%)

03(37.5%)

02(25%)

01(12.5%)

30(68.2%)

11(25%)

01(2.3%)

02(4.5%)

0.080

02(25%)

02(25%)

01(12.5%)

01(12.5%)

02(25%)

00(0%)

00(0%)

00(0%)

14(31.8%)

11(25%)

06(13.6%)

07(15.9%)

02(4.5%)

01(2.3%)

02(4.5%)

01(2.3%)

0.430

Table 2: Complications following ileostomy closure are linked to 

patient risk factors

PBMJ VOL. 5, Issue. 5 May 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

DOI:https://doi.org/10.54393/pbmj.v5i5.444
Shar ZA et al.,

Causal Factors of complications following ileostomy closure

80



closure has a low infection rate but leaves a very unsightly 

scar and extends stay in hospital [15,16]. Prompt closure is 

frequently related with a high ratio of infection. However, 

when broad-spectrum antibiotics are given in conjunction 

with primary debridement, they give virtuous outcomes in 

terms of hospital stay and cosmesis.  When the purse 

string approach was employed instead of linear closure, 

Lee JR et al, found a low risk of infection. An anastomotic 

leak leading to peritonitis, which is related with increased 

mortality and morbidity, is a severe barrier to gut 

anastomosis [17,18]. The frequency of complications has 

been documented with 5-8% leakage at the anastomotic 

site. The time from onset to closure was found to have 

important impact on the rate of complications (p <0.0001) 

[19,20]. The leakage of the anastomosis was smaller in 

those closed after 3months than in those closed at 

intervals shorter than one-month. The experience of 

surgeon is additional factor that modi�es the rate of 

complication in stoma reversal.  Low leakage at 

anastomosis site was observed in the hands of skilled 

specialists [21,22]. From the same location, the stoma can 

be closed retroperitoneally or intraperitoneally. After 

anastomotic leakage, retroperitoneal closure was 

performed to reduce intraperitoneal contamination. 

However, it  has been associated with high-form 

enterocutaneous �stulas and incision hernias and was 

reserved for special cases [23]. Other complications 

observed after stoma reversal are paralytic ileus and small 

bowel obstruction. The reported incidence varies between 

4-16.6% across series. Paralytic ileus is probably caused by 

electrolyte imbalance and small intestine obstruction due 

to postoperative adhesions. Both respond well to cautious 

management in general, and operation is rarely de�ned.

4(7.7%), infection of wound 2 (3.8%) and intestinal 

obstruction 2 (3.8%). The anastomotic site closure 

technique, primary stoma closure, surgeon expertise, and 

stoma type all played a role. Intestinal obstruction 

developed in 1 patient (2.3%) treated conservatively.

Baik H, Bae KB. Low albumin level and longer interval 

to closure increase the early complications after 

ileostomy closure. Asian journal of surgery. 2021 Jan 

1;44(1):352-7. doi.org/10.1016/j.asjsur.2020.09.007

Gar�nkle R, Savage P, Boutros M, Landry T, Reynier P, 

D I S C U S S I O N

Temporary small bowel stoma creation is a common 

operating technique in both emergency and elective 

situations to preserve distal anastomosis or to evade 

intraperitoneal anastomosis in a hospital environment 

[10,11]. It is usually suggested to close temporary stoma 

within 10 to 12 weeks. However, some patients do not 

tolerate a transient stoma due to poor pouch location, 

result in dehydration, surrounding skin erosion, nutritional 

de�ciencies and electrolyte imbalance, so prompt closure 

might be an option [12,13]. Closing an ileostomy may be 

related with morbidity and mortality. The conveyed studies 

showed contradictory outcomes in terms of morbidity and 

mortality. However, the overall complication rate for 

ileostomy closure ranges from 2.4% to 48.2%. A variety of 

factors have been thought to be responsible for 

complications following an ileostomy closure. Such as skin 

closure techniques and anastomotic sites, surgeon's 

experience, time amid initial surgery and closure and type 

of stoma [14]. In current study, the medical condition was 

considered to be a surgical complication that required 

repeated intervention and could be treated conservatively. 

The infection in the wound is a communal impediment after 

closure of stoma. Depending on the technique of skin 

closing, it ranges from 1.3-14.2%. Various procedures have 

been cast-off to close the skin wound. Secondary wound 

Median Interval(weeks) from 
construction to closure

Risk elements n=8) with 
complications

n=44 Without 
complications 

Anastomosis Types

Complete closure

Close the enterotomy

Surgical method

Closure of the ileostomy site 
relaparotomy

Surgeon's experience        

Supervised trainee         

Consultant

10 (9-20)

04

03

Table 3: Complications after ileostomy closure are linked to the 

operation method

Drains

         Used

         Not used

Duration of surgery in min

Median (range)

15 (8-37)

06

39

01

02

05

44

05

03

15

29

05

04

16

29

55(47-125) 52(43-85)

C O N C L U S I O N

It is not feasible to reverse an ileostomy without problems. 

However, it has been discovered that anastomotic site 

closure techniques, stoma type, surgeon expertise, and 

skin closure technique are all predictive of problems. 

Retrograde enterotomy, resection, and end-to-end 

anastomosis all have worse results than loop closures. 

When compared to primary skin closures, the risk of 

infection and wound dehiscence is reduced with delayed 

primary skin closures.
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Hepatitis C is an ailment of the liver, brought about by a viral 

infection (hepatitis C virus - HCV). The infection is 

transmitted via bodily �uids and blood in particular. Though 

unprotected sexual contact poses a risk, little evidence of 

sexual transmission is available. The condition is 

asymptomatic for a brief initial period, followed by vague 

symptoms such as low fever, yellow skin, dark urine etc. 

Thus, the condition is hard to notice in the initial stage, with 

people become aware of their ailment and attaining a 

diagnosis late in the infection – all the while acting as 

carriers and transmitting the infection forward. HCV 

infection has a mortality rate of 1%, with the morbidity (liver 

cancer and cirrhosis) rate being much higher [1,2]. More 

than 10 million people in Pakistan are a�icted with the 

condition, entailing a high morbidity and mortality. 

According to a comprehensive systematic review (based on 

literature published from 1994 to 2009), “prevalence of HCV 

was (4.95%± 0.53%) in the general adult population, (1.72%± 

0.24%) in the pediatric population and (3.64%± 0.31%) in a 

young population, whereas a very high (57%± 17.7%) 

prevalence was observed in injecting drug users and 

(48.67%± 1.75%) in a multi-transfused population [3-

5].Tumor markers are biomolecules found in blood, urine 

and tissue of individuals and, with particularly high 
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 Tumor markers are biomolecules found in blood, urine and tissue of individuals and, with 

particularly high concentration in most cancers, therefore, their concentration has diagnostic 

value. These markers may be used for screening, identi�cation (type and stage), monitoring, and 

predicting prognosis. Increases in tumor markers are sometimes seen in patients with chronic 

liver disease without hepatocellular carcinoma (HCC). Objective: To determine the tumor 

markers, present among patients with Hepatitis C infection. Methods: From April 2021 to March 

2022, serum samples from 700 HCV patients who presented to the Department of Pathology at 

the Pir Syed Abdul Qadir Shah Jeelani Institute of Medical Sciences, Gambat Khairpur Mirs, were 

used in this descriptive, cross-sectional study. Using the ACCESS-2 system, serum samples 

were analyzed for the presence of the speci�ed tumor markers. Results: There was a signi�cant 

increase in CA125 (P = 0.03) and AFP levels (P = 0.03). CA19-9, CEA, and CA15-3 levels in the blood 

were unremarkable (P > 0.05). It is too early to say if the increase in CA125 or AFP will lead to 

eventual carcinoma based on this study, but it deserves further exploration using a longitudinal 

research methodology. Conclusion: CA125 and AF (P were the most common tumor markers 

found in HCV patients. Given the association of the aforementioned indicators with hepatic 

cancer, HCV patients with CA125 and AFP levels over normal should be considered high-risk.
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concentration in most cancers,  therefore,  their 

concentration has diagnostic value [6,7]. These markers 

may be used for screening, identi�cation (type and stage), 

monitoring, and predicting prognosis of cancer [8,9]. 

Patients with chronic liver illness but no hepatocellular 

carcinoma may see an increase in tumor markers (HCC). 

This could be a sign of imminent cancer and thus an 

opportunity to intervene quickly, avoiding a poor outcome 

and gaining a favorable prognosis. The goal of this study 

was to evaluate the levels of tumor markers in patients with 

Hepatitis C infection in order to identify HCV carriers who 

are at high risk for cancer development.

Alpha Fetoprotein (AFP): This fetal speci�c glycoprotein is 

primari ly  developed in the fetal  l iver.  In normal 

circumstances the serum concentration of AFP falls 

immediately following the birth and hereafter, all 

production is repressed. It has been noted 7 out of every 10 

HCC patients have elevated levels of AFP in the serum 

(attributed to secretion by the tumor). To date, serum AFP 

is regarded as the tumor marker that is most useful in 

screening HCC among suspected patients. Commonly, a 

s e r u m  co n ce n t rat i o n  of  3 0  n g /m L  i s  d e e m e d  a 

differentiation point or a cut-off value between normal 

individual and HCC patients (Sensitivity:65% and 

Speci�city: 89%) [10]. 

CA 15-3: Secreted by normal cells in the breast, this murine 

monoclonal antibody (molecular weight: 300–450 kDa) is 

particularly elevated among patients with cancerous 

tumors (in the breast and/or elsewhere). The point of 

differentiation between healthy and diseased (cancerous) 

individuals is a concentration is 25 U/ml for CA 15-3. The 

marker is also known to be elevated among conditions 

other than hepatocellular carcinoma, such as cancer of the 

lungs, colon, rectum, and breast [11]. 

CA 19-9: The carbohydrate antigen 19-9 (CA19-9) is a known 

marker for illness states such as colon cancer and 

g a st ro i n te st i n a l  a d e n o c a rc i n o m a .  T h e  p o i n t  of 

differentiation between healthy and diseased (cancerous) 

is a concentration of more than 37 U/ml. In addition to 

hepatocellular carcinoma, the serum concentrations of 

this marker are also hiked among patients with cancer of 

the stomach, lungs, colon, and pancreas [12].

CA 125: This carbohydrate-related high molecular mass 

glycoprotein (molecular weight: >200 kDa) marker is a 

carbohydrate antigen that can be found in up to 80% of non-

mucinous ovarian cancer cases. The marker is primarily a 

monoclonal antibody. The point of differentiation between 

healthy and disease (cancerous) cases is a serum 

concentration of an upwards of 35 U/ml. In addition to 

hepatocellular carcinoma, the serum concentration of 

CA125 is elevated among patients with cancer of the lungs, 
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endometrium, pancreas, breast, and colon [13,14]. CEA: 

This antigen is an oncofetal antigen that is linked to a wide 

group of cell surface glycoproteins (molecular weight: 

150–300 kDa) that are found on numerous cell types but 

have much higher concentrations in tumour patients and 

fetuses (normal). Smokers and nonsmokers have various 

points of differentiation (between normal and ill persons), 

namely 2.5g/l and 5.0g/l, respectively. 

M E T H O D S

This descriptive, cross-sectional study was conducted 

from April 2021 to March 2022 using serum samples of 700 

HCV patients, presenting to the Dept. of Pathology at Pir 

Syed Abdul Qadir Shah Jeelani Institute of Medical 

Sciences, Gambat, Khairpur Mirs. The serum samples were 

checked for the existence of the listed tumor markers by 

ELISA using ACCESS-2 machine. ACCESS-2 can identify 

the following prominent biomarkers, among others. Since 

the levels (obtained via biochemical tests) of biomarkers 

can vary with time and between patients, the principles of 

best practice state that an arithmetic mean be used. 

Inclusion criteria was con�rmed cases of HCV. Exclusion 

criteria was patients receiving hepatitis medication / 

Antiviral Therapy. Interferon-alpha (Subcutaneous Inj.) in 

combination oral Ribavirin & Lamivudine. Proven cases of 

hepatocellular carcinoma (HCC).

R E S U L T S

The mean age of the sample stood at 43 (SD± 3) years, with 

most of the sample comprising of males (59.29%), and the 

remaining being females (40.71%). Patients (73.14%)  hailed 

from an urban setting while the remaining had a rural 

(26.86%) residence. A summary of the sociodemographic 

characteristics of the sample population are tabulated 

below. An increase in CA125 and AFP levels, was noted. 

Levels (in serum) of tumor marker CA15-3, CA19-9, and CEA 

were unremarkable. 

Up to 20

21 to 30

31 to 40

41 to 50

51 and above

41 to 45

Male

Female

Urban

Rural

Educated 

Un-Educated

92 (13.14%)

103 (14.71%)

175 (25%)

161 (23%)

94 (13.43%)

75 (10.72%)

415 (59.29%)

285 (40.71%)

512 (73.14%)

188 (26.86%)

404 (57.71%)

296 (42.29%)

Age (Years)

Gender

Residence

Educational Status

Variables Statistic – n (%)
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despite not being a tissue or tumor speci�c antigen. 

However, CA125 levels are less speci�c to malignancy 

owing to the fact that the levels may increase in patients 

without malignant transformation. Additionally, CA125 level 

elevation is independent of etiology [20-22]. No signi�cant 

relationship was noted between CEA levels and hepatitis 

which is synonymous with the existing literature [23,24]. It 

may thus be safe to state that patients with hepatitis may 

have elevated levels of CEA in the absence of a tumor / 

cancer. However, CEA levels may rather be more 

e�cacious for purposes pertaining to management of the 

disease condition [25]. This study did have a few 

limitations. Firstly, it was a single center study and 

although the setting played host to a diverse demographic 

cohort, it is still a possibility that the results may not be truly 

generalizable to the general population. Nonetheless, care 

was exercised in extrapolating the study �ndings to other 

populations. 

PBMJ VOL. 5, Issue. 5 May 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

A variety of markers are used for HCC and among the said 

markers is serum alpha-fetoprotein (AFP), which is used 

widely and with great effect. However, it is noted that 

serum AFP levels are oftentimes increased among patients 

with ailments of the liver other than HCC. The same 

conditions may also infect patients concurrently with HCV 

in up to 42% of the cases, putting the speci�city of AFP 

(with regards to HCV) into doubt [15]. In this research, an 

85% of the sample population had a raised AFP level. 

Research suggests that the hiked levels of AFP result from 

hepatocyte destruction (due to viral hepatitis) and 

consequent attempts of regeneration [16]. Recently, more 

alternatives have surfaced that outperform AFP in terms of 

speci�city for HCC, [17] such as the “Lens culinaris 

agglutinin-reactive fraction of AFP (AFP-L3%)” [12] and 

“des-c-carboxy prothrombin (DCP)” [18]. The Access-2 

machine used in this research does not measure the said 

markers were not made a part of this research. It is 

noteworthy that AFP is more suited (as a diagnostic 

marker) to HBV, than HCV. Literature suggests that 

diagnostic accuracy deteriorates in cumulative samples 

when the proportion of HCV patients is higher than the 

proportion of HBV patients in the sample set [19]. Another 

marker that this research focused upon was CA125. 

Research suggests a signi�cant correlation between 

CA125 and infection with hepatitis (P=0.01). CA125 is 

sensitive to benign and neoplastic pathologies of the liver 

D I S C U S S I O N

Normal

Abnormal

Normal

Abnormal

Normal

Abnormal

Normal

Abnormal

Normal

Abnormal

322 (46%)

378 (54%)

139 (19.9%)

561 (80.1%)

404 (57.7%)

296 (42.3%)

105 (15%)

595 (85%)

301 (43%)

399 (57%)

CA15-3

CA125

CA19-9

AFP

Variables Statistic – n (%)

CEA

Normal

Abnormal

Normal

Abnormal

Normal

Abnormal

Normal

Abnormal

Normal

Abnormal

CA15-3

CA125

CA19-9

AFP

CEA

Variables Statistic – n (%)

12.93 U/mL

44.39 U/mL

1.35 U/mL

88.51 U/mL

3.82 U/mL

67.21 U/mL

6.99 ng/mL 

31.22 ng/mL

5.6 ng/mL

17.94 ng/mL

0.03

> 0.05

0.03

> 0.05

> 0.05

C O N C L U S I O N S

After careful consideration and a thorough evaluation 

CA125 and AFP were the prominent tumor markers 

detected among patients with hepatitis C. Keeping in view 

the co-occurrence of the said markers with hepatic 

carcinoma, it is advised that hepatitis C patients with 

CA125 and AFP levels above normal may be treated as high-

risk patients.
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Milk contains important nutrients such as minerals, 

vitamins, proteins and lipids and are consumed by all age 

group of humans around the globe [1, 2]. It is impossible to 

avoid contamination of milk with micro-organisms 

because presence of nutrients therefore quality of milk can 

be determined by the microbial content in milk [3]. Raw 

milk when leaving the udder has very low microbial 

contamination but due to possible exposure to various 

environmental contaminants microbial load immediately 

increases after milking [4]. The microbial contamination 

can be occurred from ill cow's udder and teat, unhygienic 

milking utensils, poor milking practice, and low maintained 
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Milk contains important nutrients such as minerals, vitamins, proteins and lipids and are 

consumed by all age group of humans around the world. It is impossible to avoid contamination 

of milk with micro-organisms because presence of nutrients therefore quality of milk can be 

determined by the microbial content in milk. Objective: To investigate the microbiological 

quality of raw milk. Methods: In the present study, there were 30 cow milk samples collected 

from different dairy farms of Lahore. Firstly, a surf �eld mastitis test was performed for 

detection of clinical and sub-clinical mastitis. The microbial isolation was performed by 

microbial culturing and biochemical tests and antibiotic sensitivity test was performed for 

isolated bacteria. These isolated bacterial DNA was extracted and ampli�ed by 16S rRNA PCR. 

The precipitated amplicon was sequenced by 16S rRNA sequencing. The results were evaluated 

statistically to check the level of signi�cance among them. Results: The Chi-square values of 

catalase test, oxidase test, indole test, methyl red test, Voges Proskauer test and triple sugar 

iron were 12.42, 13.77, 8.77, 9.02, 10.67 and 4.29 respectively and the p-values were 0.034, 0.031, 

0.042, 0.039, 0.044 and 0.056 respectively on MacConkey Agar. The Chi-square values of 

catalase test, oxidase test, indole test, methyl red test, Voges Proskauer test and triple sugar 

iron were 12.44, 11.98, 9.38, 7.02, 14.22 and 10.43 respectively and p-values were 0.034, 0.045, 

0.039, 0.012, 0.022 and 0.053 receptively on Mannitol salt Agar. The Chi-square and p-values of 

gram staining bacteria were 13.99 and 0.034 respectively and showed the signi�cant 

relationship among them. Mastitis test were presented the value of Chi-square 17.86 and p-value 

0.029. The ANOVA table on DNA isolation method were exposed the highly signi�cant 

relationship among the variables. Conclusions: There was a signi�cant association between 

different treatments. Different pathogens can grow in milk and milk products and produce toxic 

metabolites. Products that are contaminated by these toxic metabolites when consumed may 

results in food poisoning.
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transportation [5,6]. The regular request of bacteriological 

analysis of the quarter milk samples is hindered by �nancial 

considerations. Alternative parameters are also used to 

de�ne patterns in the health of udder production in a dairy 

herd, as these limits suggest in�ammation [7]. The 

manufacturer of such products, usually follow traditional 

procedures and shows lack of concern about quality of milk 

used. These practices cause harmful microorganisms to 

gain access in milk-based products [8,9]. Effective and 

good hygienic practice at farm can minimize the microbial 

contamination in milk before transporting to the markets, 

screening of milk is important for protection against milk 
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borne infections [10]. The temperature at which milk is 

kept after milking disturbs the quality of milk and likewise 

in�uence the production of microbial growth [11]. To 

prevent milk contaminations, it is necessary to boil or 

pasteurize the milk after milking or cool immediately and 

keep in a clean environment. The pathogens in milk gain 

entry mainly to low animal hygiene and poor milking [12, 13]. 

Therefore, the main purpose of this research was to 

determine bacterial load in raw milk samples from different 

farms and to isolate different type of bacteria and its 

strains and to �nd out antibiotic resistance bacteria in 

mastitis positive and negative samples.

M E T H O D S

R E S U L T S

Mastitis test: When mastitis test was performed in total 30 

raw milk samples 14 samples were mastitis positive and 16 

samples were mastitis negative, in 16 negative samples, 8 

samples showed growth on nutrient agar and 8 sample did 

not show any growth on nutrient agar.

Microbial Culturing: Out of 30 samples 22 showed growth 

on nutrient agar and 8 did not showed any growth. Total 48 

colonies were selected on nutrient agar. 

Biochemical Characterization of the Bacterial Isolates: 

In gram staining results in total 48 isolated bacteria 25 

were gram negative and 23 were gram-positive.

PBMJ VOL. 5, Issue. 5 May 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

A total of 30 cow milk samples from dairy farms of Lahore 

were collected. Firstly, cow teats were sterilized and milk 

was collected from each teat of a cow in a sterilized 
ocontainer. All the containers were stored at 4 C for further 

processing. The milk sample collection procedure was 

performed according to Quinn et al. [14].

Mastitis screening test: The surf �eld mastitis test was 

performed for �nding of subclinical and clinical mastitis. 

Milk sample was mixed with surf detergent in the Petri plate 

and stirred with a sterilized glass rod in a gentle circular 

rotation. The appearance of clots and gel-like structures 

was observed [15].

Microbial Culturing: Microbial culturing was performed 

directly on nutrient agar and after the growth of samples on 

nutrient agar, morphological characters of the colonies 

were observed by direct examination of colonies. 

MacConkey agar and mannitol salt agar were used for 

differentiation in growth according to gram-positive and 

gram-negative bacteria, Gram staining was done on sterile 

glass slide for all isolated colonies [16].

Biochemical tests: For the biochemical identi�cation of 

bacteria catalase, oxidase, indole test, methyl red test, 

Voges Proskauer test and triple sugar iron tests were 

performed for characterization of bacteria [17].

Antibiotic Sensitivity test: The antibiotic sensitivity tests 

of the bacterial isolates were performed according to the 

NCCLS (National Committee for Clinical Laboratory 

Standards) method by using Kirby Bauer disk diffusion test 

on Muller Hinton agar. Mueller Hinton Agar was autoclaved, 

allowed to cool down and poured into the sterile petri 

dishes and the plates were inoculated by using a sterile 

swab, a total of 48 plates were swabbed for 48 isolated 

colonies and antibiotics discs (Tazobactam, Amikacin, 

Gentamicin, Tobramycin, Imipenem, Clavulanic acid, 

Ceftriaxone, Levo�oxacin, Doxycycline Linezolid, 

Ampicillin, Vancomycin, Nitrofurantoin, Fosfomycin, 

Meropenem, Trimethoprim, Polymyxin B, Nalidixic acid)  

were placed on the plates at a distant position. All plates 
owere incubated at 37 C for 24hr. The zone of inhibition was 

measured and results for each isolate was concluded as 

susceptible, intermediate, and resistant based on the 

standards of inhibition zone given by CLSI (Clinical and 

Laboratory Standard Institute). 

Molecular Identi�cation: Extraction of Bacterial DNA was 

performed by using two methods, the QIAGEN Kit method 

for gram-positive bacteria and PEG (polyethylene glycol) 

buffer method for gram negative bacteria. QIAGEN kit 

method is column-based DNA extraction followed by 

manufacturer's protocol. For gram-negative bacterial DNA 

isolation boiling method was used, in this method, PEG 

polyethylene buffer was used. PCR was performed by using 

16SrRNA primers, Forward primer: 27F 5'-AGA GTT TGA TTC 

TGG CTC AG-3' and Reverse primer: 515R 5'-TTA CCG CGG 

CTG CTG GCA C-3'. The PCR amplicons were placed at 4˚C 

and then characterized by agarose gel electrophoresis. 

Sequencing and Sequence Analysis: The ampli�ed 16S 

rRNA fragment was precipitated and sequenced using DNA 

sequencing services of First Base Company Lahore. 16S 

rRNA sequences were analyzed by using BLAST (Basic 

Local Alignment Search Tool) available from the website of 

NCBI (National Center for Biotechnology Information) to 

identify the similar matches with existing reference 

sequences.

Statistical Analysis: Chi- Square value and P value were 

calculated by applying Chi-Square test on results. ANOVA 

test was applied on antibiotics sensitivity test results. All 

statistical values were interpreted and signi�cant and non-

signi�cant associations were recorded.
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The aim of this study was assessment of microbial quality 

of raw milk and detection of different strains of bacteria. At 

the time of milking, milk has a low bacterial count but after 

milking the bacterial load increases, due to various external 

and internal contaminants [6]. Maintaining good quality of 

milk is a main challenge in dairy sectors worldwide, where 

production of milk and its products take place in unhygienic 

conditions [18,19]. In the present study 30 cow milk 

samples were collected from dairy farms in Lahore and raw 
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In the mastitis test result chi-square test was applied to 

check signi�cant association (table 2). The chi-square 

value was recorded as 17.86 and the p-value as 0.029 which 

shows there is signi�cant association between them as the 

p value was less than 0.05.

Biochemical tests Association with Isolated colonies on 

Differential Media: The p-value was calculated between 

the association of biochemical tests and colony 

characteristics on MacConkey agar and mannitol salt agar 

Mastitis Test
Growth of samples on Nutrient Agar

Total

Mastitis Negative

Mastitis Positive  

Total

8

0

8

16

14

30

Table 1: Numeral of splenic artery with its primary segmental 

branches

Source of Variation

Antibiotic Discs

Samples 

Error

Total

Table 4: ANOVA Table

(SS: sums of square, df: degree of freedom, MS: mean square value, F: 

variation between sample means), *= Signi�cant        **= Highly signi�cant 

Microbial 
Culturing 

base results

Escherichia coli

Klebsiella

Pseudomonas

Staphylococcus 
aureus

Streptococcus

Number 
of 

isolated 
bacteria

16s rRNA 
Sequencing 

Results

D I S C U S S I O N

Antibiotics Sensitivity test: Antibiotics sensitivity test 

was performed. In results, 23 isolates were sensitive to 

tazobactam, 14 isolates were intermediate to Fosfomycin 

and 19 were resistant to gentamicin.

16s rRNA sequencing results: The sequencing results 

were analyzed by BLAST on NCBI. On BLAST 16 bacteria 

were matched with E. coli with identities of 99%, 8 were 

matched with Klebsiella spp. with identities of 99 %, 1 was 

matched with Pseudomonas spp. with identities of 99%, 17 

were matched with S. aureus with identities of 99%, 6 were 

Streptococcus spp. With identities of 89% (Table 1).

16

8

1

17

6

Escherichia coli 
strain

Klebsiella 
pneumoniae 
strain sctcc18
Pseudomonas sp. 
KLEPS3

Staphylococcus 
aureus subsp. 
Aureus

Streptococcus sp

Query 
cover

100.00%

100.00%

100.00%

100.00%

100.00%

Percentage 
identical 

99.60%

99.84%

99.81%

99.45%

88%

Accession 
No by NCBI

MT230530.1

HQ622339.1

JQ910871.1

CP054876.1

EU826665.1

Table 1: Sequencing results matched on BLAST

Showed no growth Showed growth

8

14

22

Table 2: Mastitis Test

Chi-square value = 17.86, P-value = 0.029

(Table 3). In case of biochemical test (catalase, oxidase, 

indole, MR, VP) association with isolated colonies on 

MacConkey agar and mannitol salt agar p-value was lesser 

than 0.05 which showed the important association it 

means the result of all biochemical test of isolated bacteria 

had a signi�cant difference, each colony showed a 

different result, and it showed the different types of gram-

negative and gram-positive bacteria. In the case of the 

triple sugar iron test association with isolated bacteria is 

non-signi�cant because the p-value was more than 0.05 it 

shows that all bacteria isolated on MacConkey agar had the 

same result. Only gram-negative bacteria can grow on 

MacConkey agar and all these gram-negative bacteria were 

triple sugar iron test positive and bacteria that can grow on 

mannitol salt agar are gram-positive and these are always 

negative results for triple sugar iron test.

Biochemical tests

Colony characteristics on 
MacConkey agar

Catalase Test

Oxidase Test

Indole Test

Methyl-Red Test

Voges-Proskauer Test

Triple Sugar Iron

Chi-square value P-value Chi-square value P-value

Colony characteristics on 
mannitol salt agar

12.42

13.77

8.77

9.02

10.67

4.29

 0.034 

0.031

0.042

0.039

0.044

0.056

12.44

11.98

9.38

7.02

14.22

10.43

0.034

0.045

0.039

0.012

0.022

0.053

Table 3: Biochemical Tests Result

ANOVA test was applied on results of antibiotic sensitivity 

test. We compared our result with the p-value if the p-value 

>0.05 it showed signi�cant result. If the p-value is less than 

0.01 then it means the results are highly signi�cant from the 

table 6 the p-value for the replication is 0.004 and for the 

treatment is 0.030 that are less than 0.05 it means results 

are signi�cant (Table 4).

SS

51.59

32.27

82.53

166.39

DF

7.00

24.00

168.00

199.00

MS

7.37

1.34

0.49

F

15.00**

2.74**

P-value

0.00

0.00
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Different pathogens can grow in milk and milk products and 

p r o d u c e  t o x i c  m e t a b o l i t e s .  P r o d u c t s  t h a t  a r e 

contaminated by these toxic metabolites when consumed 

may results in food poisoning. It is main challenge to 

monitor the microbiological quality of milk to ensure its 

safety for consumers. In present study on the basis of 

culturing and biochemical identi�cation, 16 E. coli, 8 

Klebsiella spp., 1 Pseudomonas spp., 17 S. aureus, and 6 

Streptococcus spp., were detected in mastitis positive and 

negative milk samples and it was further con�rmed by 16S 

rRNA sequencing. Different bacteria isolates found in both 

mastitis positive and mastitis negative samples. Bacterial 

isolates antibiotic resistance pro�le was checked by 

antibiotic sensitivity test. In mastitis negative samples 

bacteria also isolated it means contamination can occur by 

environment e.g., milk handler, water that used for washing 

milk contact surfaces. Hands of the milk handler are the 

main reason affecting microbial quality of raw cow milk. 

Hence, measures should be taken to improve the attitude 

and educational status of milk handlers and the quality of 

water to enhance.
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C O N C L U S I O N

milk quality was checked by culturing milk samples and 

different types of bacteria were isolated. Out of 30 cow milk 

samples 8 samples did not show any growth and 22 showed 

growth, 48 bacterial colonies were selected from 22 

samples including 25 gram-negative bacteria and 23 gram-

positive bacteria. However, in the study of bacteriological 

quality of raw milk, there were 25 different areas in 

Guwahati city selected and total 200 raw milk samples 

collected to check microbiological quality of raw milk. The 

total coliform count (TCC) and total viable count (TVC) was 

estimated and results showed highly signi�cant 

differences in total coliforms count and viable count in 

different areas around the city [20]. In current study, 14 

samples were mastitis positive and 16 samples were 

mastitis negative. To check the association among the 

growth on nutrient agar chi-square test was applied in 

mastitis positive and negative samples 48 bacteria were 

isolated including E. coli, Klebsiella spp., S. aureus, 

Pseudomonas spp., and Streptococcus spp. In another 

study species composition of microbiota of cow's udder 

and raw milk quality was detected. The milk from animals 

with clinical and subclinical mastitis had higher number of 

somatic cell count and in mastitis positive samples 16 

species of bacteria were isolated. In microbial culture, the 

m i c r o � o r a  i n c l u d e d  S .  a u r e u s ,  S .  h y i c u s  s p p . , 

(Staphylococcus hyicus), S. agalactiae (Streptococcus 

agalactiae), S. lentus (Staphylococcus lentus), and S. 

intermedius (Streptococcus intermedius) [21]. In the 

results most of isolated bacteria showed resistance to 

gentamicin. Comparative studies on resistance pro�les of 

E. coli isolated from goats' milk are very rare and found 

approximately 18.2% of the isolates to be resistant against 

ampicillin [22]. According to procedure involving Triton X-

100- based pretreatment and an inhibitor removal resin was 

superior to all other methods tested in terms of DNA yield, 

sensitivity, ease of sample handling, time e�ciency, and 

cost per sample. But in present study two methods were 

used, Qiagen kit method and PEG buffer method was used 

for bacterial extraction. Gram positive bacteria cell wall 

have a thicker layer of peptidoglycan and their DNA cannot 

extracted by Boiling method by using PEG buffer, therefore 

special kits such as Qiagen kit used for gram positive 

bacteria extraction. A research of “Microbiological safety 

concerns of raw milk” showed that microbial contamination 

of milk was raised from unhygienic conditions coupled with 

improper processing and handling result it unsafe products 

causing several diseases outbreaks [23]. Microbiological 

analysis of raw milk indicated presence of pathogenic 

organisms like coliforms [18] S. aureus [21], E. coli [24], E. 

aerogenes spp., (Enterobacter aerogenes)., Salmonella 

typhi [25] Salmonella spp. from India, Klebsiella spp., 

Proteus spp., Enterobacter spp., Mycobacterium spp. from 

Ghana [25] E. coli,  Aeromonas, Salmonella from 

Bangladesh.  E. coli, Bacillus spp., Clostridium spp., 

coliforms from Pakistan, also different species of different 

kinds of bacterial are also seen in the milk in different 

countries. The most common microorganisms associated 

w i t h  t h e  e nv i ro n m e n t  a re  E .  co l i  a n d  S.  u b e r i s 

(Streptococcus uberis). The vast majority of mastitis of 

bacterial origin (80% of cases) is caused by �ve species of 

bacteria, namely E. coli,  S. uberis, S. aureus, S. 

(Streptococcus dysgalactiaes) and S. agalactiae [24]. The 

study indicated that the dominant microbial �ora 

associated with raw milk samples in and around were in the 

order of Lactobacillus spp. > S. aureus > E. coli > Bacillus 

spp. > Pseudomonas �uorescens > Salmonella spp. > 

among the isolated pathogens. The presence of those 

bacteria in milk suggested contamination from various 

sources, such as animal, human, environment, utensils and 

others [24]. In current study total 48 bacteria were isolated 

from mastitis positive and negatives samples, all these 

bacteria were identi�ed by microbial culturing and 

biochemical tests and con�rmed by 16S rRNA sequencing, 

including 16 E. coli, 8 Klebsiella spp., 1 Pseudomonas 

aeruginosa, 17 S. aureus, and 6 Streptococcus spp.,
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Immune system normally works to protect the body against 

any infections and diseases [1]. Problem in the immune 

system leads to autoimmune disorders in body [2]. One of 

the most common autoimmune disorder include RA [3]. It 

is in�ammatory systemic autoimmune [4]. In RA immune 

system attacks the healthy cell of the body causing 

in�ammation in that body area [5,6]. It commonly affects 

hand joint, wrist and knees. It includes eyes, joints, heart, 

kidney, salivary gland, bone marrow, blood vessels, skin and 

nerve tissue [7]. RA occurs when a lining of the joint gets 

in�amed and damages the tissue of the joint which further 

cause long lasting pain, in�ammation and unsteadiness 

[8]. Its symptoms include warm area, in�ammation, joint 

pain, joint stiffness (normally in morning), fever, fatigue and 

loss of appetite. Symptoms which occur before six months 

is known as early and when the symptoms are present for 

more than six month it is called established [9]. Prevalence 
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showed that the average value of perceived stress score was 25.32± 7.47. The signi�cant value 

of 0.000 was smaller than the p-value in the study, indicating that there is a link between stress 

and quality of life. Conclusions: These �ndings led to the conclusion that stress had an impact 

on RA Patient's quality of life.
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of the RA is 3 cases out of every 10000 populations annually 

[10]. With every 1% increase of age prevalence of the RA 

increase by 1% [11]. It is more prevalent in people with 35 to 

50 years of age [12]. RA shows symmetrical presentation 

which effects multiple joints. Its clinical presentation 

includes pain, swelling as well as nausea in the affected 

area. Pain involvement is early in this disease which 

involves metacarpophalangeal (MCP) and proximal 

interphalangeal (PIP) joints [13]. It also has extra articular 

involvement. In RA, MCP and PIP are commonly involved in 

hand which occurs early and as the disease progresses 

deformities such as Boutonniere and swan neck occurs 

[14]. In normal joints there are synovial membranes which 

contain synovial �uid. This �uid acts as a lubricant between 

the joints [15]. In RA, there is an in�ammation of synovial 

membrane which results in cartilage erosion. This causes 

symptoms such as pain and swelling. Another feature seen 
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the less impairment; for example, a score of zero equals 

maximum disability, while a score of 100 equals no disability 

[34]. The symptoms' history was recorded. A non-

probability convenient sampling strategy was used to 

compute sample size. Before completing out the surveys, 

al l  patients were given written consent and the 

signi�cance of the study was explained.

PBMJ VOL. 5, Issue. 5 May 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

in RA patient is angiogenesis [16]. Synovial membrane is 

made up of �broblast synoviocytes cells. In this synovial 

membrane there are macrophages like TNFα, IL-1 and IL-6. 

These cytokines result in in�ammation. These cytokines 

cells stimulate �broblast synoviocytes [17]. When 

synoviocytes are stimulated they proliferate after their 

activation. Along with proliferation process they also assist 

in stimulate R ANKL expression [18]. This R ANKL 

expression together with cytokines stimulates osteoclast 

activation which lead towards joint erosion. Cytokines also 

contribute in stimulating proteases which breaks the bone 

cartilage causing degradation [19]. As a result of this 

cartilage causes further secretion of proteases leading to 

more degeneration of the carti lage [20].  These 

synoviocytes then travels from one joint to another causing 

symmetry leading towards progression of the rheumatoid 

arthritis [21].  Its risk factor includes age, gender, smoking 

status, obesity and family history [22]. The complications 

include dry eyes, rheumatoid nodules, osteoporosis, 

infection, lung problem, heart problem, carpal tunnel 

syndrome and lymphoma along with abnormal body 

c o m p o s i t i o n  [ 2 3 - 2 5 ] .  T h e  t r e a t m e n t  i n v o l v e s 

pharmacological and non-pharmacological agents. 

Recently anti rheumatic drug is the most advance form of 

disease modifying treatment [26]. Stress being one of the 

common factor effects rheumatoid patients as a trigger 

which �ares up this disease. It is stated that mind and body 

interact with one another in unique manner which impacts 

person health [27]. Stress causes more damage and 

in�ammation in RA patient. This destruction results in 

impairment with respect to all aspect of QoL [28-31]. By 

improving the QoL,  health promoting activit ies 

strengthens a person's over all well-being and also helps a 

person in preventing such disease like rheumatoid arthritis 

[32]. This study was conducted to investigate the impact of 

stress on the quality of life of rheumatoid arthritis patients.

M E T H O D S

A total of 196 participants from The University of Lahore 

Teaching Hospital were enrolled in this cross-sectional 

survey. Stress in RA patients was measured using a 

perceived stress score. PSS scores were calculated by 

inverting replies to the four positively stated items (items 4, 

5, 7, and 8) and then totaling across all scale items (e.g., 0 = 

4, 1 = 3, 2 = 2, 3 = 1 & 4 = 0). The PSS 10 item scale was broken 

down into four questions: 2, 4, 5, and 10 [33]. The SF-36 

questionnaire was used to measure QoL. The SF-36 is made 

up of eight scaled scores, which are the weighted sums of 

each section's questions. On the assumption that each 

question bears equal weight, each scale was immediately 

translated into a 0-100 scale. The lower the score, the 

greater the degree of impairment. The lower the number, 

R E S U L T S

Several participants who ful�lled the inclusion criteria 

were registered i.e., N= 196. Data was collected by using 

PSS and SF 36 questionnaire. PSS was used to assess 

stress in RA patients. The results showed that the average 

value of age was 44.14± 6.842 years with a lowest value of 

32.00 and a highest value of 58.00 years (Table 1). 

Mean

Std. Deviation

Minimum

Maximum

44.14

6.842

32.00

58.00

     Age

 Table 1: Descriptive statistics of age

Males had a frequency of 13(6.6%) and female with a 

frequency of 183 (93.4%). The average value of height was 

5.52± 197 ft with a lowest value of 5.1 ft and a highest value of 

5.7 ft. The average value of weight was 57.54± 11.059 Kg with 

a lowest value of 42.00 Kg and a highest value of 75.00 Kg. 

According to the results the frequency of upper class out of 

196 were 77 (39.3%), patients who were middle class out of 

196 were 51(26.0%), and patients who belong to lower class 

were 68 (34.7%).

upper class

middle class

lower class

Total

77(39.3)

51(26.0)

68(34.7)

196(100.0)

socio-economic status frequency (%)

Table 2: Descriptive statistics of socioeconomic status

The results showed that the average value of physical 

health component scoring was 37.12± 9.96 with a lowest 

value of 20.96 and highest value of 50.05. The results 

showed that the average value of mental health component 

scoring was 44.00± 5.738 with a lowest value of 36.12 and 

highest value of 55.57. The results showed that the average 

value of perceived stress score was 25.32± 7.47 with a 

lowest value of 11.00 and highest value of 38.00 (Table 3). 

Mean

SD

Minimum

Maximum

25.32

7.47

11.00

38.00

perceived stress score rheumatoid patients

Table 3: Descriptive statistics of perceived stress score

The results show the comparative relationship between 
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study stress is a factor which impacts rheumatoid patients 

specially with chronic rheumatoid than acute [46-48]. In 

another study it is stated that in chronic rheumatoid 

disability is more in comparison to acute rheumatoid. Due 

to this chance of stress in higher in chronic cases than 

acute one's [49]. Seyedeh Parisa Moosavian et al., 

conducted a study in 2020 in order to determine the effect 

of oxidative stress and QoL on rheumatoid arthritis patient. 

Result showed that garlic supplement does impact the 

stress level which improves the QoL in RA patients [50]. So, 

based on all previous studies and result of this research it is 

proved that stress does affect QoL in RA patients.
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gender and the domains of QoL. According to results 

female had less QoL with respect to body pain, physical 

function, health transition and role in comparison to males. 

The results show a signi�cant value of 0.000 which were 

less than the p-value which means there was a relationship 

between Stress and the QoL (Figure 1).

D I S C U S S I O N

Rheumatoid arthritis is known to be affected by many 

factors such as age, gender, gene, smoking history, 

obesity, stress etc. Stress being one of the common factor 

effects rheumatoid patients. It is stated that mind and body 

interact with one another in unique manner which impacts   

individual's health [27]. Stress causes more damage and 

in�ammation in RA patient. Finally, stress has an in�uence 

on RA patients' QoL [28]. Stress management has been 

shown to improve QoL in persons with RA, along with many 

other risk factors. Stress symptoms affects our body, 

thoughts and feelings [33,34]. Previous study had shown 

less evidence related stress [35-39]. According to some 

studies there were no difference in level of stress between 

the two genders [40]. S Mehta et al., conducted a research 

in 2016 in order to see assess mood, QoL and disability 

among RA. It was concluded that level of stress impact level 

of disease and its QoL [41]. This result supported the result 

of our study. In another study by Gholamhossein Alishiri et 

al., it was stated that stress management technique 

enhances quality of life in RA patients [42]. Similarly, Samar 

H. Goma et al., conducted a study in 2019 in order to see the 

RA and QoL with respect to disease activity. A total of 89% 

people showed that people with high disease activity were 

depressed. It was concluded that rheumatoid impair health 

with all aspect of QoL which is commonly due to the level of 

anxiety and stress [43]. In another study Alireza Vahedi 

Hemat et al., conducted in 2020 see the effect of reducing 

stress on QoL in students with RA. In this study it was stated 

that stress do effect quality of life in people with RA [44]. 

Another study reason explained that as stress tends to 

make RA symptoms worse its leads towards further 

disability and impacts patient's QoL [45].  According to one 

Figure 1: Descriptive statistics of Chi-square
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C O N C L U S I O N S

It is stated that stress does impact quality of life of chronic 

rheumatoid patients which impacts individual's mental 

health resulting in poor quality of life and more disability. As 

a result, it was established that stress had an impact on 

rheumatoid arthritis patients' quality of life.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Nutrition education is a kind of education that is important 

to improve the health status of people. Underdeveloped 

countries like Pakistan have many health-related issues, 

which can be solved by bringing about a change in dietary 

practices. Nutrition education combines many areas and 

develops strategies that seek help from environmental 

support [1]. It is designed to improve and change people's 

dietary practices so that their health status can be 

improved [2]. Nutrition education is more likely to be 

effective when it focuses on behavior/action (rather than 

just information) and systematically links pertinent theory, 

research, and practice, according to a review of over 300 

studies [3]. Schoolchildren are undergoing rapid mental 

and physical development, so an adequate diet is critical 

during this stage of life to guarantee normal and healthy 

growth [4]. In general, children's eating patterns endure 

into adolescence and often into adulthood. As a result, 

children should be taught about nutrition from an early age 

[5]. The elementary school would be the best strategic site 

for developing a healthy lifestyle and a second front in the 

I N T R O D U C T I O N
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Impact of Maternal Nutrition Education on Dietary Practices of School Going 
Children 
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Nutrition (Nutritional) education is a kind of education that is important to improve the health 

status of people. School children are undergoing rapid mental and physical development. 

Therefore, an appropriate diet is critical throughout this stage of life to ensure normal and 

healthy growth. As a result, nutrition education should begin at a young age for children 

Objective: To evaluate the impact of nutrition education of mothers on the dietary habits of 

school-going children aged 3-6 years Methods: A Quasi-Experimental study was executed on 77 

children of class playgroup to class 1 studying in the Government girl's school of Garhi Shahu, 

Lahore. Firstly, anthropometric data were collected through the children and secondly socio-

demographic and dietary knowledge of mothers of selected children were noted through pre-

designed questionnaires and interview method. The mothers were then given 45 minutes of 

nutrition education and a dietary change course, and some informative dietary guidelines 

lea�ets and a weekly healthy kid's school lunch planner were given to the mothers which they 

were requested to implement in the daily routine of children. After three months again the 

anthropometrics and questionnaires were assessed and compared with the initial �ndings 

Results: After nutrition education, the percentage of children who followed the servings of 

healthy food groups and avoided consumption of harmful meals (fast, fried, processed foods), 

unhealthy beverages (carbonated drinks), and intake of fruits and vegetables increased 

dramatically. After the intervention, the percentage of children who followed recommended 

nutritional, lifestyle, and physical activity guidelines, as well as healthy school lunch practices, 

improved statistically signi�cantly (P<0.005). The percentage of children who skipped meals on 

daily basis was 20% decreased to 8%. Before the intervention, 63% of mothers say that their 

children consumed breakfast regularly and after the intervention, it increases to 75%. The 

children's anthropometric status improved signi�cantly, with a P<0.005 signi�cance level 

Conclusions: In this study, nutrition education had a signi�cant impact on the school-going 

children in their anthropometry measurements, healthy school lunch boxes, and awareness of 

their mothers about healthy eating practices. Seminars and camps should be arranged in 

schools to educate the mothers and the students at a young age regarding their health and 

healthy eating to reduce the nutritional de�ciencies and diseases.
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students and mothers were again analyzed to check the 

differences.

Tools of data collection: the data was collected by using 

the weighing machine, height scale, and measuring tape 

[11]. After taking anthropometric data from the students, 

the mothers of these students were gathered by arranging 

a nutrition education session in school, �rstly after 

creating a friendly environment with mother's pre-

intervention education was assessed by giving them pre-

designed questionnaires, then after the �rst demographic 

data was taken from the participants to determine 

socioeconomic status of mothers. Then there's the pre-

prepared food. With the use of appropriate teaching 

materials such as charts, posters, and pamphlets, 

messages and lessons were conveyed to a group of 77 

mothers from the school. The mothers were taught about 

diet, the necessity of a balanced diet, nutrient sources, 

cooking techniques, healthy school lunch options, the 

value of green leafy vegetables and fruits in the diet, 

nutrient de�ciency disorders, and nutrient conservation, 

among other things. After three months again the 

anthropometric data were collected from the students to 

check the differences, and the responses from the 

mothers of these students were also obtained to assess 

the nutritional knowledge and implementation of their 

children's dietary practices and lifestyle habits. 

struggle against sickness and malnutrition. The School 

Health Committee appreciates this as well [6]. A poor diet 

is one of the key risk factors for many chronic diseases, and 

society's propensity, particularly among children and 

adolescents, suggests a warning condition [7]. Many adult 

disorders are caused by nutritional behaviors that began in 

childhood [8]. Over the last decade, little has changed in 

terms of anthropometry. In 2011, 43.7% of children under 

the age of �ve were stunted, compared to 41.6% in the 

National Nutrition Survey (2001). 15.1% were overweight, up 

from 14.3% in 2001, while 31.5% were underweight, a �gure 

that has been constant since 2001. According to the 

National Nutrition Survey (2011), stunting, wasting, and 

micronutrient de�ciencies are widespread in Pakistan. 

Dietary de�cits, poor mother and child health, and nutrition 

are also contributing factors [9]. Mothers' awareness can 

be improved, which is linked to the prevalence of childhood 

malnutrition. Child caregivers' lack of nutritional 

understanding about child feeding relates greatly to 

children's bad eating habits [10]. The development of 

nutrition education tools is the main aim of the study, which 

may help in minimizing nutritional problems of Children due 

to improper feeding practices in Pakistan. Mothers and 

their Children of school age are one of the vulnerable 

groups who suffer from malnutrition. A nutrition education 

tool will be developed in this study which will focus on 

mothers' nutritional education for their school-going 

Children about their dietary habits, dietary requirements, 

and healthy school lunch options, as their awareness is 

very important to raise healthy children in this country like 

Pakistan.

M E T H O D S

An intervention study Quasi-Experimental design was 

conducted for 9 months. Convenient sampling was used to 

assess the nutrition education of mothers through 

questionnaires. The data were collected from the mothers 

of children studying in the government school of Garhi 

Shahu, Lahore. The study was completed in three stages: 

the �rst stage involved collecting anthropometric data 

from children and assessing mothers' knowledge of the diet 

and lifestyle of their children, the second stage involved 

implementing a NE program, and the third stage was 

completed three months after the last educational session 

to assess the intervention's impact on mothers' knowledge, 

t h e i r  c h i l d r e n 's  l i fe s t y l e ,  a n d  t h e i r  c h i l d r e n 's 

anthropometric data. The sample size was estimated using 

the Open Epi info application, and it was 77. 18 to 20 

students were randomly chosen from each class playgroup 

to 1, and then their anthropometric data was collected. 

Mothers of the selected students were interviewed before 

giving Nutrition education and after 3 months' the same 

R E S U L T S

According to the study results, a signi�cant association 

was found between pre-intervention weight mean (17.4 ± 

3.02) to post-intervention weight (18.05 ± 2.99) which 

means that there was an increase of 3.7% in weight after 

the intervention, the mean of height increases from (108 ± 

9.2) to (109.6 ± 9.3) with the increase of 1.48% which shows 

that there was a signi�cant association as p-value is less 

than 0.005. There was a signi�cant association between 

pre-intervention BMI (14.66 ± 1.4) to post-intervention 

(14.99 ± 1.3) which means there was an increase of 1.36% in 

BMI of children [12]. There was a signi�cant association 

between pre-intervention MUAC (16.2 ± 0.9) to post-

intervention (16.5 ± 0.8) which shows there was an increase 

of 1.85% (Table 1).

Weight

Height

BMI

MUAC

17.4 ± 3.02

108 ± 9.2

14.76 ± 1.4

16.2 ± 0.9

18.05 ± 2.99

109.6 ± 9.3

14.99 ± 1.3

16.5 ± 0.8

+3.7

+1.48

+1.36

+1.85

0.001

0.004

0.003

0.002

Anthropometrics
Pre-
Intervention
Mean ± SD

Post-
Intervention
Mean ± SD

% Change
Signi�cance 
level 
(P-value)

Table 1: Distribution of children according to anthropometric 

measurements

Table 2 explains the pre and post-intervention frequency 

and percentages of daily servings of different food groups 
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unhealthy eating practices of school-going children before 

and after giving nutrition education to their mothers. The 

percentage of children who skipped meals on daily basis 

was 20% decreased to 8% and 38% skip their meals very 

often decreased to 27%. 42% never skipped their meals 

which increased to 65%. Before the intervention, 63% of 

mothers say that their children consumed breakfast 

regularly and after the intervention, it increases to 75%. 

20% skipped sometimes and after the intervention, it was 

15%. 17% never consumed breakfast daily which was 

decreased to 10%.

education

consumed by children. The correct answer scored 1 and the 

others scored 0, the change in the correct answer before 

and after education will analyze whether there was a 

signi�cant association or not. The servings of grains 

increase from 23.4-41.6% which means that there was a 

signi�cant association as the p-value is >0.005. The 

servings of vegetables increase from 28.6-40.3% which 

shows that there was a signi�cant association as the p-

value is >0.005. There was a signi�cant association 

between pre and post-intervention servings of fruit as 

there was an increase of 15.5-22.1%. Servings of meat/ 

legumes/ eggs increased from 20-29%, meaning there was 

a signi�cant association as P-value is >0.005. Servings of 

dairy also increases from 20.8-37.7% which means there 

was a signi�cant association between pre and post-

intervention as P-value is >0.005.

D I S C U S S I O N

Table 2: Recommendation about consumption pattern of 

different food groups of Children before and after nutrition 

education

Table 3: Comparison of healthy and unhealthy eating practices of 

school-going children before and after giving nutrition education 

to their mothers

Servings 
of grains

Servings of 
vegetables

Servings of 
fruits

Servings of 
meat,
eggs,
legumes, 
nuts
 

Servings of 
Dairy

2-3 servings

3-4 servings

5-6 servings

Never

1-2 Serving 

per day2-3 
serving 
In a week

3-4 serving in 
a week

4-5 serving in 
a week

Never

1 serving per 
day
2-3 servings 
per day

3-4 servings in 
a week
4-5 servings in 
a week
Never
1 serving per 
day
2-3 servings 
per day
3-4 servings 
in a week
4-5 serving 
in a week
Never
1 Serving per 
day
2-3 Servings 
per day
3-4 Servings 
In a week

Never

0

0

1

0

1

0

0

0

0

0

1

0

0

0

0

1

0

0

0

0

1

0

0

23

35

18

1

22

5

36

6

8

25

12

16

15

9

28

16

18

11

4

32

16

5

24

5

40

32

0

31

4

20

17

5

35

17

9

12

4

37

22

8

9

1

36

29

6

6

29.9

45.5

23.4

1.3

28.6

6.5

46.8

7.8

10.4

32.5

15.6

20.8

19.5

11.7

36

20

23

14

5

41.6%

20.8%

6.5%

31.2%

6.5

51.9

41.6

0

40.3

5.2

26.0

22.1

6.5

45.5

22.1

11.7

15.6

5.2

48

29

10

12

14

6.8%

37.7%

7.8%

7.8%

P
re

-i
n

t.
 

fr
e

q
u

e
n

c
y

P
o

s
t-

in
t.

fr
e

q
u

e
n

c
y

0.002

0.003

0.002

0.003

0.004

Food groups Servings

S
c

o
re

s

Pre-
int. %

Signi�cance 
level

(P-value)

Table 3 shows the percentage comparison of healthy and 

Healthy and 
unhealthy 
eating 
practices

Percentage 
of skipped 
meals

Consumption 
of breakfast

20%

63%

Often Never               Daily

Before
interv-
ention
%

After
interv-
ention
%

Before
interv-
ention
%

8%

75%

38%

20%

27%

15%

42%

17%

65%

10%

0.003

0.002

After
interv-
ention
%

Before
interv-
ention
%

After
interv-
ention
%

P-
value

By evaluating pre and post-questionnaire data, data was 

obtained from 77 mothers of school-aged children aged 3-6 

years from a middle-class school to determine the impact 

of nutrition instruction. Results show a signi�cant increase 

in their knowledge and practices regarding eating habits 

and healthy lunch boxes [13]. Similarly, Kigaru et al., 

collected the sample from four schools among 202 school 

children. Data were collected through questionnaires, 

interviews, and discussions. The low, moderate, and high 

knowledge ratio was 41-69%. Dietary practices were 

noticed by food consumption and the attitude about what 

they ate [14,15]. The purpose of this study was to increase 

the healthy eating habits and nutritional value of lunch 

boxes among the primary school-going children by 

providing nutrition education and also ensuring their likes 

and dislikes about their meal patterns. 77 children were 

chosen from the primary school in which there was 57% of 

children fall in 3-5.9 years of age group whereas, 43% of 

children fall in 6-8 years of age group. 24% of students fall in 

playgroup, 25% students in Kg and from prep class, there 

were 25% students and 26% from 1 class. Table 1 shows 

there was a signi�cant association between pre-

intervention weight mean (17.4 ± 3.02 Kg) to post-

intervention weight (18.05 ± 2.99 Kg) which means that 

there was an increase of 3.7% in weight after the 

intervention, the mean of height increases from (108 ± 

9.2cm) to (109.6 ± 9.3cm) with the increase of 1.48% which 

shows that there was a signi�cant association as p-value is 
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children, de�ciency of which causes the serious effect on a 

healthy life. It is very obvious that being an inhabitant of an 

underdeveloped country like Pakistan, many people cannot 

afford to have a balanced diet. Resultantly, the e�ciency of 

the individuals gets affected.

less than 0.005. There was a signi�cant association 

between pre-intervention BMI (14.66 ± 1.4) to post-

intervention (14.99 ± 1.3) which means there was an 

increase of 1.36% in BMI of children, there was a signi�cant 

association between pre-intervention MUAC (16.2 ± 0.9) to 

post-intervention (16.5 ± 0.8) which shows there was an 

increase of 1.85%. There was a considerable increase in 

fruit servings from pre-intervention to post-intervention, 

from 15.5-22.1%. Meat, legumes, and egg servings 

increased from 20% to 29%, indicating a signi�cant 

correlation with a P= 0.003 [16]. In our study dietary intake 

of the basic food, groups were also observed before and 

after intervention and then analyzed.  The servings of 

grains increase from 23.4-41.6% which means that there 

was a signi�cant association as p=0.002. The servings of 

vegetables increase from 28.6-40.3% which shows that 

there was a signi�cant association as the p-value is 0.003. 

Similarly, a study conducted by F Tilley et al., presents the 

development of a healthy lunch box challenge. Staff 

members and parents were targeted on summer days. The 

total ratio of students who took fruits and vegetables and 

water in their lunch was 31-42% [17]. LN Gase et al., found 

similar results, with dairy servings increasing from 20.8-

37.7%, indicating a signi�cant connection between before 

and post-intervention (P=0.004) [18]. Ostachowska-Gasior 

et al., conducted a study to con�rm the proper value of 

nutrition education among adolescents and also noticed 

the students who consumed daily their breakfast and know 

the value of other meals. This fact shows that the 

consumption of breakfast is very bene�cial for the 

consumption of other meals in a whole day [19]. The impact 

of nutrition education can be seen in the respondents' 

eating habits. Meal skipping was discovered to be a regular 

practice among the participants, with breakfast being the 

most commonly skipped meal. As it was found that the 

percentage of children who never skipped meals was 42% 

which increased to 65%, and the percentage of children 

who consumed breakfast daily was 63% which increased to 

75% which shows that there was a signi�cant change 

observed as P < 0.005. After receiving nutrition education, 

meal skipping was reduced and regular breakfast 

consumption rose. Similarly, Kaur et al. found that meal 

skipping decreased (from 43-24), and respondents 

skipping breakfast and lunch decreased (from 29 and 12-16 

and 8 respectively) after receiving nutrition education. NE 

also improved respondents' living habits statistically 

signi�cantly (p<0.001) [20]. The women who have a greater 

level of nutritional understanding feed their children more 

vegetables, fruit, legumes, and less sugared drinks like cola 

juice and fast eats, according to this study. A mother's 

nutritional knowledge level affects children's eating habits. 

Proper intake of a healthy diet is very important for 

R E F E R E N C E S

In this study, nutritional education had a signi�cant impact 

on the school-going children in their anthropometric 

measurements, healthy school lunch boxes, and 

awareness of their mothers about healthy eating practices. 

The inadequate dietary intake during school hours was 

substituted with the incorporation of healthy options to be 

consumed with the help of the nutritional education 

program. It has been discovered that mothers with a high 

level of nutritional education have a good impact on their 

children's eating habits and behaviors. If the mother 

receives constant nutritional instruction, all family 

members may develop good eating habits and behaviors. 

Seminars and camps should be arranged in schools to 

educate the mothers and the students at a young age 

regarding their health and healthy eating to reduce the 

nutritional de�ciencies and diseases. Teachers should 

engage themselves in nutrition education sessions so that 

they can further educate their students and there should 

be a regular check and balance on the school canteen and 

cafeterias for the sake of students' health.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Premenstrual Syndrome (PMS) an array of emotional, 

behavioral, and physical signs that happen all through the 

late luteal phase of the menstrual cycle and vanishes by the 

beginning of menstruation [1]. It is a multi-indicative 

disorder described by the cyclic rehash of side effects for 

the span of the luteal period of the menstrual cycle and 

resolves swiftly at or sooner or later of a few days of the 

commencement of the feminine cycle. The monthly cycle is 

a distinctive wonder which is a crucial marker of female's 

wellbeing [2]. PMS is a common complaint and is typically 

predominant in premenopausal and women of the 

reproductive phase. It impacts the working class socially, 

emotionally, functionally, and mentally. Symptoms and 

impacts of PMS vary across cultures and sampling 

differences and diagnostic criteria. Signs include stress, 

anxiety, depression irritability joint, and muscle pain 

however abdominal pain and mental symptoms are more 

prevalent. These cyclic symptoms' severity varies before 

every cycle.  Numerous symptoms and uneasiness were 

reported and more than 90% of women have a complaint of 

at least two or three symptoms. Sometimes, it is also 

referred as Premenstrual Tension (PMT). Approximately 1 of 

every 3  endures discomforting signs and side effects 

inside the days prior to their length. For one out of ten, the 

side effects are necessarily undesirable to all the more 

genuinely upset their lives [3,4]. There are more noticeable 

than one hundred valuable signs and side effects identi�ed 

with PMS, yet most females' best experience a cluster of 

their side effects can be psychological and real. The most 

extensively recognized are psychological PMS indications 
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3.17% had very severe symptoms. Figure 1 shows that the 

mean score of emotional wellbeing is 16.51, which is less 

than the total score of emotional wellbeing. Mean shows 

that females having PMS signs suffer emotionally (Figure 1). 

Figure 2 shows that the mean score for functional 

wellbeing is 13.89, which is less than the total score of 

functional wellbeing. The mean value shows that females 

having PMS signs have a functional limitation. Figure 3 

shows that the mean score of physical wellbeing is 19.20, 

which is less than the total score of physical wellbeing. The 

mean value shows that females having PMS signs had lack 

of energy and suffer physically. Figure 4 shows that the 

mean score for physical wellbeing is 19.20, which is less 

than the total score of social wellbeing. The mean value 

shows that females having PMS signs suffer socially as well.

bad temper, loss of self-reliance, feeling furious, feeling 

frustrated and enthusiastic, disheartened, tearfulness, 

pressure, exhaustion, negative �xation, and restlessness 

[5,6]. Physical PMS side effects are weight gain, gut 

swelling, smooth and knotty bosoms, swollen lower legs, 

misperceptions, backaches, pores, and skin changes and 

pimples, disillusioned stomach, restlessness, tiredness, 

joint throbs, and dizziness. Conduct PMS indications, 

dinner longings, and gorging, loss of keenness for 

intercourse. PMS signs ordinarily start up to a week or so 

sooner than a length is expected and fade when the length 

starts, or a couple of days subsequently [7,8]. Dietary and 

lifestyle factors such as consumption of sweets and lack of 

physical activity are associated with the presence of PMS 

[9]. Women's premenstrual syndrome increases tension, 

anxiety, and con�ict proneness reduces productive 

capacity and leads to social maladjustment. Syndrome 

medicalization is required based on personal quality of life 

markers [10]. As compared to women without PMS, women 

with Premenstrual Dysphoric Disorder (PMDD) have all the 

earmarks of being 2 to 3 times most presumably to answer 

to have an extended stretch of time to consider suicides 

[11-13]. Employers and line managers should be trained to 

b e t t e r  u n d e r s t a n d  w o m e n's  e x p e r i e n c e s  w i t h 

premenstrual symptoms, be able to communicate 

effectively with women, and give targeted help and 

r e s o u r c e s  t o  t h o s e  w h o  n e e d  i t ,  a m o n g  o t h e r 

recommendations and ideas [14]. Make self-destructive 

arrangements and endeavors, major depressive disorder, 

tension issues, substance utilization confusion, and 

statistic trademark. Although several studies have 

examined PMS, the association of PMS with the work-

related quality of life of working women has not been 

studied well [15]. Therefore, we decided to conduct the 

study in order to examine whether PMS impacts the quality 

of life of working-class females.

M E T H O D S

A cross-sectional survey was conducted and data was 

collected from teachers, bankers, health workers, and 

doctors of Lahore.  Working women at age of 18 to 40 years 

were included. Females having the systematic disorder, 

Systemic lupus erythematosus (SLE) and autoimmune 

conditions were excluded. The diagnosis was done by using 

the PMS Scale consisting of diagnostic questions. It was 

used to diagnose the indicators and severity of physical, 

psychological, and behavioral. Analyzed data by (SPSS).

R E S U L T S

Total 170 participants with a mean ± standard deviation of 

the age of 28.69 years. Table 1 shows that out of 170 female 

patients having PMS, 7.82% had mild symptoms, 22.32% 

had moderate symptoms, 16.13% had severe symptoms and 

Working 
women 
having 
PMS

7.82% 22.32% 16.13% 3.17%

PMS 
SCORE

Mild 
symptoms

Moderate 
symptoms

Severe 
symptoms

Very Severe 
symptoms

Table 1: Premenstrual Syndrome Scale Scoring 
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Figure 1: Histogram showing mean score of emotional wellbeing 

in PMS females
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D I S C U S S I O N

The purpose of this study was to de�ne the impact of 

premenstrual syndrome and its special effects on the 

physical, functional and emotional, and social well-being of 

working women. To know the effect of PMS on quality of life 

PMS scale was used. A cross-sectional survey was 

conducted and 170 working women having PMS symptoms 

were studied. Erstwhile investigations explored that in the 

luteal period females can experience different and lot of 

indications. Females' daily schedules are usually affected 

because of these warning signs [16,17]. Different women 

can experience diverse symptoms. A lot of the female 

population doesn't know about the ailment and despite of 

management availability doesn't get any treatment which 

can upset both individuals and their family's life. The 

current study shows the almost same result and 

percentage of PMS symptoms in both populations. But the 

previous study by Arbabi M et al., in 2008 shows that as 

compared with healthy adolescents, those with PMS had a 

lower score of SF-36 in all the scales. PMS is associated 

with a signi�cant burden on QOL in adolescents [18]. These 

symptoms can be enhanced with some reasonable workout 

and yoga exercises. The aerobics exercise helps to improve 

venous blood return which can lessen pain and uneasiness. 

A study done by SY Tsai in 2016 stated the importance of 

yoga in females and the positive impact it has on PMS 

symptoms. Nearly 80% of females had fewer symptoms of 

PMS [19]. The study found differences in PMS prevalence 

among groups with diverse physical activity levels and 

residences. The study also states that other than 

interventions related to PMS the interventions which are 

C O N C L U S I O N S

PMS signi�cantly in�uenced daily activities related to 

professional and personal lives. Valid conclusions were 

drawn that PMS had a great impact on working women with 

behavioral and psychological symptoms.
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Figure 3: Histogram showing mean score for physical well-being 
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Figure 4: Histogram showing mean score for social well-being in 

PMS females

not related to PMS should be re�ected to improve [20]. 

According to this study, different symptoms which are 

commonly seen in females with PMS are depression, anger, 

rejection sensitivity, headache, muscle pain, joint pains, 

hypersomnia or hyposomnia, bloating, breast pain, and 

swelling were common among the working women.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Staphylococcus aureus is a human pathogen causing 

diseases ranging from minor skin and soft tissue infections 

to life-threatening sepsis [1]. It leads to increasing hospital 

and healthcare costs [2]. All these hospital-associated 

infections [3] and community associated infections [4] are 

caused by the bacterium. MRSA was initially reported in the 

I N T R O D U C T I O N

DOI: https://doi.org/10.54393/pbmj.v5i5.455
Ali W et al.,

Methicillin-Resistant Staphylococcus aureus (MRSA) Epidemiology and 
Antibiotics Susceptibility Prole Isolated from Different Clinical Samples in 
Tertiary Care Hospital

1 2* 3 4 5 4 6  Wajid Ali , Shah Zaman , Zakia Subhan , Abdur Razaq , Muhammad Nabi , Maria Khattak , Nabiha Naeem ,Dua-E-
6 7 6Jamila Khurrum , Sudhair Abbas Bangash  and Irfan Ullah

¹Department of Pharmacology, Ayub Medical College, Abbottabad, Pakistan

²Department of Pharmacology, Peshawar Medical College, Peshawar, Pakistan

³Department of Pharmacology, KMU-IMS Kohat, Pakistan

⁴Department of Pharmacology, Institute of Basic Medical Sciences, Khyber Medical University, Peshawar, Pakistan

⁵Institute of Pharmaceutical Sciences Khyber Medical University, Peshawar, Pakistan 

⁶Department of Life Sciences, School of Science, University of Management and Technology, Lahore, Pakistan

⁷Faculty of Life Science, Department of Pharmacy, Sarhad University of Science and Information Technology, Peshawar, Pakistan.

Staphylococcus aureus is a versatile bacterium that causes a wide range of diseases in 

humans and animals. Objective: To determine the occurrence and antibiotic sensitivity 

pro�les of Methicillin-Resistant Staphylococcus aureus (MRSA) isolates directly from the 

clinical samples. Methods: Individuals from various subgroups of the District Peshawar 

provided three different clinical specimens that are pus, body �uids and blood. Plasma, 

Macconkey and Cysteine Lactose Electrolyte De�cient agar (CLED) agar were used to prepare 

each specimen in the usual method. Gram staining test, catalase, and coagulase were used to 

identify and con�rm S. aureus. The conventional "Kirby-Bauer disc" diffusion method was used 

to con�rm MRSA antibiotic resistance patterns to several antibiotics. Results: A maximum of 

750 diagnostic samples were evaluated and 50 (6.37%) were found to be positive for MRSA, 

with 33 (72%) coming from pus samples, 9 (19%) from �uid samples, and 6 (12%) from blood 

samples. Males had a higher prevalence of MRSA strains (69%) than females (31%). Most MRSA 

strains were completely resistant to different type of antibiotics e.g. penicillin, oxacillin, and 

ampicillin, while remaining completely susceptible to linezolid, teicoplanin, & vancomycin. 

Other anti-microbials to which MRSA strains were resistant are ceftriaxone (78.88%), cefoxitin 

(65.55%), erythromycin (83.33%), clindamycin (72.22%), co-amoxiclav (76.66%), fusidic acid 

(67.77%), and gentamycin (83.33%) (74.4%). Conclusions: This study found that the frequency 

of MRSA in Pakhtunkhwa is lower in comparison to that reported in other regions of Pakistan. 

Moreover, because MRSA is multi-drug-resistant, culture sensitivity testing should be 

conducted to determine the best antibiotic to use to treat MRSA infection.

A R T I C L E I N F O A B S T R A C T

How to Cite: 

Ali, W. ., Zaman, S. ., Subhan, Z. ., Razaq, A., Nabi, M. ., 

Khattak, M. ., Naeem, N. ., Khurrum, D.-E.-J. ., Abbas 

Bangash, S. ., & Ullah, I. . (2022). Methicillin-Resistant 

Staphylococcus Aureus (MRSA) Epidemiology and 

Antibiotics Susceptibility Pro�le Isolated from 

Different Clinical Samples in Tertiary Care Hospital: 

MRSA Epidemiology and Antibiotics Susceptibility 

Pro�le.  Pakistan BioMedical  Journal ,  5 (5) . 

https://doi.org/10.54393/pbmj.v5i5.455

Key Words: 

Methicillin-Resistant, Staphylococcus aureus, 

Antibiotics, Susceptibility, Tertiary Care

United Kingdom in 1961 [5], and it has become more 

prevalent since then, presenting a signi�cant diagnostic 

challenges [6]. "Methicillin-resistant" strains of S. aureus 

currently account for more than half of all S. aureus 

infections. Many infection sites have been linked to it, 

including the bones joints, bones, lungs, and the urinary 
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For Methicillin Resistance Detection: MRSA was identi�ed 

using an oxacillin screening plate in accordance with 

National Committee for Clinical Laboratory Standards 

(NCCLS). With the use of sterile swabs, a suspension 

equivalent to 0.5 McFarland standards was inoculated 

smoothly on the surface of the Mueller-Hinton agar plate 

(Oxoid-UK) containing 4% of NaCl and 6g/mL of oxacillin. 

Every one of the plates was incubated overnight for 24 

hours at 35°C. The isolates were recognized as oxacillin or 

methicillin-resistant after showing signs of growth (>1 

colonies).

Testing for Antibiotic Susceptibility: The Kirby-Bauer disc 

diffusion method was used to verify MRSA antibiotic 

resistance patterns to several antibiotics. Muller-Hinton 

agar was prepared and sterilized in autoclave for 15 minutes 

at 121°C. To ensure sterility, 25 mL of media was placed onto 

90mm sterile Petri dishes and then incubated at 37°C for 

overnight. Antimicrobial sensitivity was tested for all 

clinical isolates of MRSA using standard doses of 

“ampicill in, co-amixoclav, penicill in, ceftriaxone, 

erythromycin, oxacillin, clindamycin fusidic acid, linezolid, 

cefoxitin, gentamycin teicoplanin, and vancomycin”. After 

an 18-hour incubation period at 37°C, the plates were 

analyzed for zones of inhibition and classi�ed as resistant, 

moderate, or sensitive, according to the national council 

for controlling lab guidelines.

PBMJ VOL. 5, Issue. 5 May 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

bladder [7]. It can also cause bacteremia, which can result 

in endocarditis and osteomyelitis [7]. Body's skin and soft 

tissues are greatly affected by MRSA.  Due to some genetic 

adaptations in MRSA, it has the ability to resist the large 

number of antibiotics such as β-lactams [8]. MRSA has 

increasingly received a lot of attention in the media. MRSA 

was termed the "superbug" by the American press in 2005 

as it caused more deaths than AIDS [9]. In Trinidad, MRSA 

has shown complete resistance to erythromycin, 

gentamycin, penicillin, ceftriaxone and ampicillin [10]. In 

various Latin American nations, like Mexican (penicillin & 

oxacillin), Brazil (penicillin), & Chilean (penicillin), similar 

�ndings were observed for penicillin and oxacillin among 

MRSA (oxacillin & penicillin) [11]. MRSA is becoming 

increasingly common around the world. More than half of all 

suppurative skin infections in 11 US metropolitan locations 

were caused by community associated MRSA [12]. In 2002, 

a published study revealed the prevalence of MRSA in some 

of Pakistan's big cities, such as Karachi (57%), Lahore (61%), 

Rawalpindi (46 %), Sukkur (2 %), Quetta (26 %), Azad 

Kashmir (32 %), and Peshawar (36%) [13]. In several of these 

cities, such as Karachi (43% in 2007 and 38.6% in 2010) [14]  

and Lahore (27.77% and 34.7%) [14], following studies, 

indicated a considerable decline in MRSA prevalence. The 

frequency of MRSA in District Peshawar was established, 

and the anti-microbial resistance of MRSA isolated from 

blood, pus, and �uids was tested. In comparison to previous 

publications, these �ndings suggest a decreased 

prevalence rate of MRSA in Peshawar.

M E T H O D S

Samples such as pus, bodily �uid, & blood were obtained 

and sent to the microbiological section of the city 

Laboratory Peshawar, Pakistan, between October 2018 and 

September 2019.  The 750 total samples were processed 

for MRSA isolation from patients across the Peshawar 

District. A proforma was �lled out when taking blood 

samples to obtain the heath information from all the 

candidates and consents were signed. In order to culture 

the blood samples, different growth media were selected 

e.g. MacConkey agar, Blood agar as well as Cysteine 

Lactose Electrolyte De�cient agar (CLED). By using the 

sterile inoculating loop, each sample was inoculated on 

different selected Medias. The incubation temperature of 

37 °C for 24 hours was given to grow the bacterial colonies. 

Standard operational procedures were used to further 

process positive samples for identi�cation. After that 

Gram-negative bacteria and gram-positive bacteria were 

differentiated by the use of gram staining. Chemical 

studies, such as the catalase and coagulase tests, were 

used to establish the presence of Staphylococcus aureus.

R E S U L T S

The Prevalence of MRSA in District Peshawar Between has 

been observed from October 2018 to September 2019. For 

MRSA isolation, the examination of 750 speci�c clinical 

samples was carried out.  A total of 50 samples (6.37%) 

were tested positive for MRSA Table 1. As a result, 32 (67%) 

of the 50 positive MRSA samples belonged to males, 

whereas 15(32%) belonged to females. 36(72%) of the MRSA 

positive samples occurred from pus tests, 9 (19%) from 

�uids, and 6 (12%) from blood samples. 

MRSA +ve Males Females pus �uids blood 

50 32(70%) 15 (32%) 33 (72%) 9 (19%) 6 (12%)

Table 1: MRSA Isolates Distribution

MRSA Antibiotic Susceptibility Pro�le: “Total resistance 

to oxacillin, ampicillin, and penicillin was shown in all MRSA 

isolates, while complete sensitivity to vancomycin, 

teicoplanin,  and l inezol id  was obser ved”.  Other 

antimicrobials resistant to these MRSA strains were 

Ceftriaxone (88.88%), Cefoxitin (65.55%), Erythromycin 

(83.33%), Clindamycin (72.22%), Co-Amoxiclav (76.66%), 

Fusidic acid (67.77%), and Gentamycin (73.22%) (Table 2).
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penicillin), and Brazil (penicillin) [15]. Ampicillin resistance 

has been documented at a high level in Nepal and India [19]. 

The aminoglycoside, gentamycin had weak effectiveness 

on MRSA, with 73% resistance. Other parts of Pakistan have 

shown varying degrees of gentamycin resistance, 

including Karachi (96%), Pakistan Institute of Medical 

Sciences hospital Islamabad (100%), Kohat (67%) and 76% 

in Islamabad [14]. Ceftriaxone, a 3rd generation 

cephalosporin antibiotic, has a signi�cant degree of 

resistance (78.88%) in the present study, which is higher 

than the 45% found in Karachi [20], but lower than that 

found in Trinidad and Tobago, where MRSA is entirely 

susceptible to ceftriaxone. The antibiotics of 2nd 

generation cephalosporin, such as Ceftriaxone has a 

signi�cant degree of resistance (78.88%) in the present 

study, which is higher than the 45% found in Karachi, but 

lower than that found in Trinidad, where MRSA is entirely 

susceptible to ceftriaxone [11]. The considerable 

resistance of MRSA to Fusidic acid (66.66%) has been 

observed more than 20% in Islamabad and 2% in Karachi 

[18], however, it is less than the previous reports (95.7%) in 

Riyadh Saudi Arabia”. In most countries, therefore, fusidic 

acid is the medication of choice [11]. Clindamycin 

resistance is seen in 71% of MRSA strains. A stronger 

resistance (98.5%) to a lincosamide antibiotic has been 

documented in Karachi. However, in the United Kingdom 

(18%) and Russia, there is less resistance (27%) [24]. The 

overall prevalence of MRSA is greater in males 32 out of 50 

(70%) than in females 15 out of 50, according to the current 

study is 32%. In Peshawar, Rahman et al., found a higher 

incidence of MRSA in men (59%) than females (42%) in 2009 

[13]. Males have an increased rate of MRSA prevalence than 

females, according to Tiemersma et al. [25], however girls 

14/25 (60.86%) had a greater rate of MRSA prevalence than 

males 9/25 (39.13%) in India, according to S. Sharma and A. 

Mall. Most MRSA infections were detected in pus samples 

(72%) while the lowest level of MRSA strains was found in 

blood samples (12%). India, European countries, and 

Pakistan have all shown similar �ndings [26]. For such 

preventive and control of MRSA infections, preventive 

measures should be implemented. "Cleanliness comes 

second only to Godliness." Hands should be cleansed with 

soap on a regular basis and the environment should be 

maintained clean. Self-medication should be discouraged, 

and the mob should be made aware of the situation. For 

MRSA infections, appropriate antibiotic susceptibility 

tests should be performed. “Colonized/infected patients 

should be isolated” and treated accordingly. In this study, 

linezolid, teicoplanin, and vancomycin had the best 

chemotherapeutic activity against MRSA infections, with 

their limited use of antibiotic susceptibility tests 
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In comparison to earlier �ndings on MRSA, bacterial 

prevalence in Pakistan and around the world, the MRSA 

frequency detected in this study is relatively low. In 

Pakistan, MRSA prevalence rates vary signi�cantly, from 2-

61% [15] and globally [16]. Meanwhile, MRSA in Peshawar 

exhibits signi�cant resistance to several antibiotics, which 

is consistent with recent data on the chemotherapy 

activity of different antimicrobial drugs against MRSA. 

Methicillin-resistant S. aureus prevalence in Peshawar is 

lower than in past which reports from “Rawalpindi (60%) 

[16], Johannesburg, and Cape Town, South Africa's major 

cities (33—43%) [16], eastern Uttar Pradesh, India (54.85%) 

[16], California (86.3%) [17], Kuwait (32%), Sudan (33%), Iran 

(35%), and Russia (36%)” [18]. MRSA prevalence rates in  

European countries are as follows: “Austria 8.8%, Bulgaria 

33.9%, Croatia 36.7%, Belgium 23.6%, Denmark 0.6%, 

Estonia 0.9%, France 33.1%, Hungary 7.1%, Iceland 0.5%, 

Ireland 41.2%, Czech Republic 5.9%, Israel 38.4%, Italy 

40.9%, Germany 13.8% and Luxembourg 40.9%” [6]. The 

Linezolid, Teicoplanin, and Vancomycin [19] all had 

excellent antimicrobial action against MRSA and also no 

resistant MRSA strains were found in this investigation. 

While similar �ndings for Vancomycin, Teicoplanin, and 

Linezolid [20] have been obtained in various regions of 

Pakistan. While similar �ndings for vancomycin [21], 

Teicoplanin [22], and Linezolid [22] have been obtained in 

various regions of Pakistan. Ampicillin, Oxacillin, and 

Penicillin resistance were found in all MRSA strains, and no 

treatment effectiveness against MRSA infections was 

found. In some of Pakistan's biggest cities, similar results 

have been observed. Penicillin and Oxacillin and are 

completely ineffective against MRSA [22,23]. MRSA has 

also been found to be resistant to penicillin and oxacillin in 

Latin American nations such as Mexico (oxacillin and 

D I S C U S S I O N

Table 2: The sensitivity pro�les of MRSA to different antibiotics

Erythromycin 

Co amoxiclav

Oxacillin 

Gentamycin 

Fusidic acid

Telcopanlani

Linezolid 

Vancomycin 

06 12

07 14

0 0

06 12

10 03

50 10

050 100

50 100

38 83.3

35 76.6

50 100

34 74.4

31 67.8

0 0

0 0

0 0

4 7.8

6 12.12

0 0

8 16.7

31 67.8

0 0

0 0

0 0

Selected 
antibiotics 

Intermediate (%)

Penicillin 

Ampicillin

Cefoxitin 

Ceftriaxone 

Clindamycin 

0 0

0 0

05 09

04 07

09 19

50 100

50 100

30 65.5

36 78

33 72.22

0 0

0 0

12 27.8

8 16.7

6 12.12

Sensitivity (%) Resistance (%)
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The occurrence of MRSA in District Peshawar has been 

shown to be lower than in earlier studies. The most 

effective chemotherapeutic agents against MRSA 

infections were vancomycin, teicoplanin, and linezolid. To 

minimize MRSA resistance to these medications and the 

spreading of MRSA in District Peshawar, appropriate 

preventive 
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Diabetes mellitus (DM) is a metabolic disorder in which the 

digestion of lipids, carbohydrates and proteins are affected 

due to insulin de�ciency or dysregulation of its secretion 

[1,2]. Furthermore, polyuria in which a person urinates 

frequently, polydipsia in which thirst is increased and 

polyphagia in which hunger is increased are the conditions 

associated with DM. It is the main cause of disability and 

death in main population of the world as declared by the 

International Diabetes Federation (IDF) and World Health 

Organization (WHO) [3]. WHO indicated that in 2030, DM will 

be the 7th leading cause of death [2]. DM was �rst 

recognized by the Egyptians and is characterized by weight 

reduction and polyuria. Later on a Greek physician 

Aertaeus gave it the term Diabetes mellitus. In Greek, 

diabetes means “to go through” and mellitus means honey 

referring to sweet taste [4]. In 1500 BC a Hindu scholar for 

the �rst time reported diabetes in his writing. They had 

de�ned that it is a dangerous disease that causes thirst, 

huge amount of urine and the urine of an effected person 

are more attracted by �ies and ants [5]. The movement of 

glucose in the cells is maintained by Insulin hormone. In 

Type1 diabetes the body is not capable to make enough 

insulin which controls the blood sugar level. Earlier it was 

also called insulin-dependent diabetes or juvenile diabetes 

[6]. Type1 diabetes mellitus (T1DM), also identi�ed as 

autoimmune diabetes, in which pancreatic β-cell are loss 
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Diabetes Mellitus (DM) is a metabolic disorder which is described by chronic hyperglycemia due 
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patients was collected. Blood glucose level was detected by Glucose oxidase test. Results: The 
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(11.20%) while (9.19%) are females. In urban areas the 

prevalence is high 14.81% as compared to rural areas i.e., 

10.34% [14]. In 2017, Pakistan ranks 10 out of 221 countries 

having 7.5 million cases of diabetes (20–79 years). Since 

1947 three national diabetes surveys have been conducted 

in Pakistan. The combined data of �rst national diabetes 

survey of Pakistan (NDSP-I) was published in 2007 and it 

was conducted in four phases (1995-98). The total number 

of subjects (n = 5433) in NDSP-I combined data was higher 

than the sum of subjects examined in four individual 

studies. So, the prevalence of DM predicted in NDSP-I was 

under- reported. In 2016-17 the second national diabetes 

survey of Pakistan (NDSP-II) was reported and similarly, in 

2017 the third diabetes prevalence survey of Pakistan (DPS-

PAK) was conducted. Although at the same time both the 

survey was conducted so the prevalence rate was (26.3 

vs.16.98%). Also in Pakistan in the prevalence of DM varied 

between 0.95% and 32.9% according to the regional 

diabetes survey in the last two decades [15]. Almost nine 

million cases of diabetes are estimated in Pakistan with 

nearly 11.7% in the Khyber Pakhtunkhwa [16]. The number 

of diabetics in Pakistan is estimated to be almost nine 

million, National Diabetes Survey of Pakistan was 

completed from 1994-1998, which indicated the prevalence 

of diabetes as 8.7% which rose to 26.3% in 2017. KPK has 

the lowest prevalence with 13.2% [17].

PBMJ VOL. 5, Issue. 5 May 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

due to insulin de�ciency that leads to hyperglycemia in 

which the insulin level decreases in plasma and the 

patients do not receive insulin from outside which is known 

as ketoacidosis. In early stages of DM type 1, there is 

enough insulin in the body of patients and they have no 

need to take insulin which lower the danger of ketoacidosis 

[7]. Type 2 DM also known as non-insulin dependent DM is 

the most common form of DM considered by insulin 

resistance, hyperglycemia, and relative insulin de�ciency 

[8]. It is a long lasting condition that affects the process of 

metabolism of glucose, which acts as main source of fuel in 

the body. Similarly, in DM type 2 case the body does not 

produce insulin or either show resistance to the effect of 

insulin which maintain normal glucose level in individual 

body. However, the pancreas has some ability to produce 

insulin but it does not ful�ll the basic needs of the body in 

DM type 2 and also the body cell shows resistant in action to 

insulin. It mostly affects the elder peoples mainly at the age 

of 40 years. It should be treated on time if not so later on it 

may be leads to ketoacidosis [9]. Gestational diabetes 

mellitus (GDM) is de�ned as a glucose intolerance resulting 

in hyperglycemia which causes major problems during 

pregnancy [10]. About more than 2000,000 cases are 

reported annually and about 7% of them are the results of 

GDM. The prevalence of all pregnancies may range from 1 to 

14%, that depends on population and diagnostic test 

studies [11]. It is found all over the world including rural 

parts of low- and middle-income countries. According to 

IDF about 1.1 million children and teenagers of 14-19 years 

are suffering with T1DM. If no proper measures have been 

taken to stop the increase in DM, there will be more chances 

about 629 million people living with the disease. About 4 

million deaths occur annually due to high blood glucose, 

and the assessments of IDF predicted that the annual 

global health care spending was US$ 850 billion in 2017 

diabetes among adults (WHO, 2019).  In 2015 about 415 

million of adults had diabetes and the rate of increase in 

people is increasing day by day which will be rise to 642 

million in 2040 as estimated by IDF. Among these over 60% 

of people with diabetes live in Asia, ranging from 3% to 

47.3% of prevalence across countries. More number of 

cases of diabetes is reported in Thailand. More than 

200,000 deaths annually among the Thai population are 

due to chronic non-communicable diseases, and about 

30,000 deaths are due to diabetes, a leading cause of death 

in Thailand [12]. In Pakistan the prevalence of number of 

diabetic peoples has increased. The prevalence of diabetes 

in Pakistan is more than 6.5 million according to World 

Health Organization. The number of affected people will 

grow to 11.5 million in 2025 until measure are taken for the 

control of disease [13]. The prevalence of diabetes mellitus 

in Pakistan is 11.77%. Males are affected more about 

M E T H O D S

This study was conducted in different areas of district 

Mardan in Khyber Pakhtunkhwa province of Pakistan. The 

total area of district Mardan lies from 34° 05' to 34° 32' at 

north latitudes and 71" 48' to 72° 25' east longitudes. It is 

surrounded by Buner district and Malakand protected area 

from the north, on the east by Swabi and Buner districts, 

Nowshera district from the south and on the west by 

Charsadda district and Malakand protected area. The total 

area of the district is 1632 square kilometers. A Total of 250 

blood samples were collected from Mardan District Head 

Quarter (DHQ) hospital and different medical centers. 

Glucose oxidase test was used as a diagnostic test for 

diabetes in pathology lab of District Headquarter Hospital 

(DHQ). Materials used in this study were Glucose reagent, 

Glucose standard, test tube, gloves, adjustable juster, 

distal water, 1ml sugar reagent, 10µl patient serum, 

Chemistry analyzer, Centrifuge, Micro pipette.In this 

procedure blood taken from the patients was �rst 

centrifuged at 3000 rpm for 4 minutes, at 25oC. The serum 

was separated from RBCs. About 10µl of serum was 

transferred to Eppendorf tube to which 1µl of glucose 

reagent, 10µl of Glucose standard and 10µl distilled water 

were added. All the contents were mixed well and kept for 10 

minutes at room temperature. The blood glucose level was 
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analyzed through UV spectrophotometric technique [18]. 

The data was analyzed through software (SPSS Version 17), 

calculation were done for frequencies, percentage and 

ratio. For testing signi�cances of frequencies between the 

groups T test was used. P value is < 0.05 was considered as 

statistically signi�cant.

R E S U L T S

The total prevalence of DM in district Mardan was 50.4%. 

Total 250 samples were collected out of these 126 (50.4%) 

samples were positive and 124 (49.6%) were negative cases 

(Table 1). The number of males were 61 (48%) and the 

remaining 65 (52%) were females (Table 2). Table 3 reveals 

that mean-prevalence of diabetes among male and female; 

0.4552 (male) and 0.5603 (female). This means that 

prevalence of diabetes is higher in female as compared to 

male. The table reveals that F-statistic of Levene's test is 

insigni�cant, so the variance of the two groups 

(male/female) is equal; hence results of t-test provided in 

the �rst row are valid. Respective t-statistic = - 1.660 and its 

p-value = 0.098 suggest that the mean prevalence of 

diabetes statistically signi�cantly differ among the male 

and female. The results revealed 7 (5%) were positive cases 

in the age of 1-10 years, 11 (9%) were positive cases in the 

age of 10-20 years, 30 (24%) were positive cases in the age 

of 20-30 years, 45 (36%) were positive cases in the age of 

30-40 years, 33 (26%) were positive cases in the age of 40 

years and above (Table-4). FBS and RBS level of positive 126 

cases were monitored and categorized according to age 

groups. The FBS range in low age group i.e. 1-10 years 

was115-120 mg/dl however RBS range was 140-155 mg/dl. 

Similarly, at the age of 10-20 years, FBS range was 118-128 

mg/dl and RBS range was 160-177 mg/dl. At the age of 20-30 

years, FBS range was 121-127 mg/dl and RBS range was 159-

181 mg/dl, at the age of 30-40 years, FBS range was 114-121 

mg/dl and RBS range was 162-182 mg/dl. FBS range was 113-

127 mg/dl and RBS range was 163-189 mg/dl in the age of 40 

years and above (Table 5).

Total 
samples

Positive 
cases

(n)

Positive
 case 
(%)

Negative 
cases

(n)

Negative 
case 
(%)

250 126 50.4 124 49.6

Table 1: Overall prevalence of diabetes in District Mardan

Gender Total Positive case (n) Prevalence of diabetes (%)

Male 

Female 

126

126

61

65

48

52

Table 2: Gender wise prevalence of diabetes in District Mardan

Table 3: Result of Independent Samples t-Test

 Age wise(Years) Total Positive case (n) Prevalence of 
diabetes (%)

1-10

10-20

20-30

30-40

40 and above

126

126

126

126

126

7

11

30

45

33

5

9

24

36

26

Table 4:  Age Wise Prevalence of diabetes in district Mardan

 Age wise(Years) Total 
Positive 
case (n)

FBS range 
(mg/Dl)

1-10

10-20

20-30

30-40

40 and above

126

126

126

126

126

7

11

30

45

33

115-120

118-128

121-127

114-121

113-127

115-120

118-128

121-127

114-121

113-127

RBS range 
(mg/Dl)

Table 5: Age wise FBS and RBS level in District Mardan

D I S C U S S I O N

Diabetes is the major problem all over the world in every 

population and regions, with rural parts of low- and middle-

income countries. National Diabetes Survey of Pakistan 

from 1994-1998 showed the prevalence of DM to be 8.7% 

which rose to 26.3% in 2017. This study showed prevalence 

of DM as 50.4% in district Mardan being more prevalent in 

female as compared to male. These results are against 

Basit [19]. whose �ndings show prevalence of DM to be 

more in male. The current examination shows DM was more 

prevalent in age group 30-40 (36%) as compared to younger 

and old age groups. These �ndings are in contrast to 

Jawad's [20]. who found high prevalence in the age of 25 

years whereas Parveen and Ahmad [3] found DM to be more 

prevalent at the age of 31-45 years. Similarly, a study done 

in China by Yang and Weng [21] showed DM to be more 

prevalent in age group 60 years and above. FBS range was 

high in the age of 10-20 years. However, there was 

exception in case of Rehman [22] whose study showed FBS 

range to be high in the age of 31-40 years. The RBS range 

was high in the age of 40 years and above. The present 

study support another study conducted by Zekewos [23]. 

According to their study RBS range was high in the age of 40 

years and above. This study is also supported by   

Ruhemebe study [24] that showed the prevalence was high 
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in females. Furthermore, the study conducted by Hayat is 

also in support of this study [25]. According to his study 

diabetes were more in females as compared to males. This 

examination is likewise upheld by another investigation 

Laakso and Pyorala [26], which demonstrated that 

prevalence of DM at above age 50 as 73%. 
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A positive outcome is linked to patient satisfaction with 

health care. "Low back pain" is pain that occurs between the 

12th rib and the buttock crease. LBP that isn't caused by a 

speci�c condition is known as non-speci�c LBP (e.g., 

fracture, osteoporosis, and tumor). LBP is a regular 

occurrence [1]. But not everyone who gets an episode, or 

'acute' LBP, will experience high disability or develop a 

persistent problem. Sixty percent of people who have 

acute LBP recover in a few weeks, often with the minimal 

intervention [2]. Research has consistently demonstrated 

that treatments have minor effects at best for the 40% of 

people who acquire persistent or "chronic" LBP (pain that 

I N T R O D U C T I O N

DOI:https://doi.org/10.54393/pbmj.v5i5.428
Zafar A et al.,

Patient Satisfaction Referred to Physical Therapy after One Week Management 
of Mechanical Low Back Pain

1* 1 2 3 1 4Amirah Zafar , Umar Sadiq , Sobia , Hafeez Bibi , Shakeela Rasheed , Saad Kamal Akhtar

¹CMH Medical College & Institute of Dentistry, Lahore, Pakistan

²Dow University, Karachi, Pakistan

³University of Health Sciences, Lahore, Pakistan

⁴Multan Institute of Health Sciences, Multan, Pakistan

The degree to which a patient is content with the health treatment he or she receives is 

characterized by patient satisfaction with health care. Patient satisfaction necessitates a 

match between expectations and outcomes. Objective: To determine the satisfaction level of 

patients with treatment of physiotherapy for mechanical back pain patients. Methods: This 

study was a cross-sectional survey that was conducted on a sample of 100 patients with chronic 

low back pain (LBP). Non-probability convenient sampling technique was used using prede�ned 

inclusion and exclusion criteria. A patient satisfaction questionnaire was used to assess the 

level of satisfaction among these patients with the therapy they received for their LBP after they 

signed an informed consent form. Results: Patients with acute LBP were satis�ed with the 

communication, technical quality, and overall satisfaction with their therapy, but not so much 

with the �nancial element or interpersonal style. Communication and overall satisfaction were 

high among patients with persistent low back pain, but the �nancial and technical quality was 

low. Male patients were satis�ed in terms of communication, time spent with a physical 

therapist, and general satisfaction and were relatively less satis�ed with �nancial aspects and 

accessibility and convenience in terms of treatment. Female patients were satis�ed in terms of 

accessibility and convenience, communication, and general satisfaction and were relatively 

less satis�ed with the �nancial aspect and technical quality in terms of the treatment they 

received for LBP Conclusions: Overall patients were satis�ed in terms of communication, time 

spent with physical therapists. However, patients were relatively less satis�ed with the �nancial 

aspect and interpersonal manner in terms of the treatment they received for LBP.
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lasts more than 3 months) [3,4]. Prognosis is the expected 

course of a health condition. Knowing about prognosis is 

therefore a high priority for patients, practitioners, and 

researchers. Prognosis has informed clinical management 

more than diagnostic subtypes of non-speci�c LBP, which, 

to date, have not been able to usefully guide treatment or 

improve patient outcomes. Instead, research has focused 

on identifying patients with a poor prognosis, who might 

need more than the minimal 9 intervention approach 

recommended by guidelines [5]. The drivers of the health 

services overuse problem in LBP are not well understood 

[6].  Proposed that health-seeking behavior was 
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determined by predisposing, enabling, and illness factors. 

Predisposing (e.g age, gender, and previous history), 

enabling (e.g., work status, health insurance) and illness 

factors (e.g., symptoms, general health, and psychological 

state) have all been shown to predict health services use. 

Although research has identi�ed predictors of health 

services use, the causal role of the factors has been largely 

neglected. Causal factors are important targets for new 

interventions, for example, those aimed at reducing 

unnecessary health services use. Identifying etiology from 

observational data involves using statistical models that 

test causal relationships, in contrast to prognostic models 

which predict future health outcomes [7]. The degree to 

which a patient is content with the treatment he or she 

receives [8] is characterized as patient satisfaction with 

health care. Patient satisfaction with medical care is 

contingent on expectations being met [9,20]. Patients are 

now thought of as medical partners as well as purchasers 

of health care services [10,11]. As a result, people's 

viewpoints on their health care have become more 

important in determining the quality of service. Patient 

satisfaction with health care has received a lot of attention 

in the medical literature because it is a powerful predictor 

of healthcare outcomes, treatment adherence, and 

medical malpractice claims [10,19]. The major purpose of 

this research was to assess patient satisfaction with 

physiotherapy treatment for patients with mechanical 

back pain.

M E T H O D S

In terms of the therapy they received for LBP, Table 3 

reveals that patients with acute LBP were content with 

c o m m u n i c a t i o n,  te c h n i c a l  q u a l i t y,  a n d  g e n e r a l 

satisfaction, but were less satis�ed with the �nancial 

aspect and interpersonal approach. Patients with chronic 

LBP were satis�ed with the communication and general 

satisfaction, but less so with the �nancial aspect and 

technical quality of the treatment, they received for their 

LBP.
R E S U L T S

Table 1 shows the mean score of subcategories of the PSQ 

18 questionnaire. Patients were satis�ed in terms of 

communication, time spent with physical therapists, and 

general satisfaction. However, patients were relatively less 

satis�ed with the �nancial aspect and interpersonal 

manner in terms of the treatment they received for LBP.

Table 1: Sub-categorization of PSQ 18

This study was a cross-sectional survey that was 

conducted on a sample of 100 patients with chronic LBP. 

Non-probability convenient sampling technique was used 

using prede�ned inclusion and exclusion criteria. Inclusion 

criteria include patients receiving physical therapy, 

Patients receiving medical treatment, both genders are 

equally inclusive, and ages between 20 to 60 years the rest 

are included in exclusion criteria. After giving informed 

consent, a patient satisfaction questionnaire was utilized 

to assess the level of satisfaction among these patients 

with the treatment they received for their LBP. The 

qualitative data was presented in form of mean ± SD. Chi-

Square analysis was used to see associations in qualitative 

variables.

Table 2 shows the mean score of subcategories of the PSQ 

18 questionnaire according to gender. Male patients were 

satis�ed in terms of communication, time spent with a 

physical therapist, and general satisfaction and were 

relatively less satis�ed with the �nancial aspect, 

accessibility, and convenience in terms of the treatment 

they received for LBP. Female patients were satis�ed in 

terms of accessibility and convenience, communication, 

and general satisfaction and were relatively less satis�ed 

with the �nancial aspect and technical quality in terms of 

the treatment they received for LBP
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D I S C U S S I O N

C O N C L U S I O N

In conclusion, patients were satis�ed in terms of 

communication, and time spent with physical therapists. 

However, patients were relatively less satis�ed with the 

�nancial aspect and interpersonal manner in terms of the 

treatment they received for LBP.

Table 3: Sub-categorization of PSQ 18 according to the type of low 

back pain

The goal of this study was to �nd out how happy people with 

LBP were with their physical therapy treatment. Patient 

satisfaction with health care has received a lot of attention 

in the medical literature because it is a powerful predictor 

of healthcare outcomes, treatment adherence, and 

medical malpractice claims [10,18]. Patient satisfaction 

with health treatment has long been linked to improved 

patient outcomes, according to research. Patient 

satisfaction with health care has a signi�cant impact on 

treatment adherence [12]. Patients who are satis�ed with 

their medical care are more likely to follow treatment 

recommendations, experience positive provider-patient 

interactions, and seek medical help [13,14,17]. As a result, 

patients' health bene�ts from following medical advice and 

accessing health services more frequently and e�ciently. 

Various indicators of this notion have been utilized in most 

surveys gauging patient satisfaction. Furthermore, while 

developing measures to quantify patient satisfaction with 

care, the patients' perspective on these indicators has not 

always been considered, leaving their validity in doubt. 

Researchers should be aware of the sort of satisfaction 

measured in any given study, according to Hekkert et al. 

[ 15].  According to  several  authors,  the second 

disadvantage of patient satisfaction measures is their 

limited discriminative ability (measures often generate 

very high satisfaction levels) [16].
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Traumatic brain injury (TBI) is a type of brain injury that 

develops as a result of a hit to the head, a fall, a bullet, a 

high-speed crash, or an explosion. TBI can be open 

(penetrating) or closed (non-penetrating) [1]. Given its role 

in high childhood mortality and long-term impairments, 

childhood injury requires rapid treatment. Injury accounts 

for 5.4% (265,000–348,000) of all childhood deaths each 

year [2]. TBI is expected to affect 69 million people 

worldwide every year. TBI burdens are three times higher in 

low- and middle-income countries (LMICS) than in high-

income nations. Head injuries caused by vehicles were 

found to be prevalent in LMICS. TBI is expected to become 

the third greatest cause of death and injury in the world by 
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Traumatic brain injury (TBI) is the leading cause of mortality and permanent impairment in 

children. Objective: To investigate the pattern and outcomes of TBI in pediatric patients. 
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from June 2021 to February 2022 in the Department of Emergency. We included 141 children with 

no prior history of neurological de�cits, who had a CT scan immediately following their 

presentation. All children were monitored throughout their hospital stay to determine the in-

hospital mortality and any neurological de�cits. SPSS Version 24 was used for data analysis. 

Results: Male patients were 86 (61%). The majority of patients were between the ages of 5 and 10 

years. There were 35 male patients and four female patients who were involved in a road tra�c 

accident. Only 20 of the patients who had hypotension on admission showed recovery. The p-

value was signi�cant in 46 hypotensive patients out of which 23 died. The hospital had to treat 11 

patients who had been hospitalized for more than a month. Only 31 of the 96 patients with 

depressed mentation had surgery, compared to other patients with no neurological de�cit. 

Conclusions: TBI in pediatric patients was affected by gender, age, time of arrival after injury, 

and presenting conditions in our study. More needs to be done in the area of public health. The 

hospital and perhaps the country would bene�t from a trauma registry system. 
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2020 [3,4]. An early tear, shear, or bleeding occurs in 

primary brain damage. Following a primary injury, 

secondary injuries frequently include a cascade of 

biological  processes that might be targeted for 

intervention. These changes in the brain include cellular, 

chemical, tissue, and blood vessel changes, all of which 

lead to further brain tissue destruction [5,6]. The Glasgow 

coma scale (GCS) is used to grade the severity of TBI, which 

is divided into mild (13–15), moderate (9–12), and severe (8) 

categories. The GCS can also help with determining the 

outcome of TBI cases. TBI mortality rates in Western 

settings ranged from 8% to 21.2 percent in underdeveloped 

regions [7,8]. Madaan et al., in a study on the spectrum and 
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outcomes of TBI in children, reported mild injury in 64%, 

moderate in 11%, and severe injury in 25% of patients. While 

they reported in-hospital mortality in 9.0% of patients [9].  

While Bedry & Tadele reported mild TBI in 72.9%, moderate 

in 19.2% and severe in 7.9% of patients. While they reported 

mortality in 3.2% of patients [10]. The goal of our research 

is to determine the pattern and effects of TBI in pediatric 

patients. Because the pattern of TBI varies from region to 

region due to differences in lifestyle and playing habits of 

children. The results of this study will help us to decide 

which type of injury is more common in our population and 

how much the mortality rate is there in these patients.

M E T H O D S

Male patients were more likely to be involved in a road 

tra�c accident than female patients, with 35 male patients 

and four female patients involved. A fall from a height was 

reported by 51 female patients. Male patients were more 

likely than females to report a sports injury, with 17 

reporting it and 34 reporting it, as shown in Table 2.

Thirty-one out of the improved patients did not report 
having hypotension on admission, whereas twenty of those 
with hypotension on admission improved. A signi�cant p 
value was found in 46 hypotensive patients, 23 of whom 
died. On admission, only two hypoglycemic patients 
improved, while 41 partially recovered and 46 had a 
severe/vegetative outcome, and 23 died, as shown in Table 
4.

M E T H O D S

There were 86 male patients (61%), whereas females made 

up a smaller percentage of the population (39%). The 

average age was 8.773 years in this study. The majority of 

patients in Table 1 were between the ages of 5 and 10 years, 

as shown in Table 1.

Gender Frequency Percent

86

55

29

63

49

61

39

20.6

44.7

34.8

Male

Female

Age

Less than 5 years 

5-10 years

10-14 years

Table 1: Patient Demographics

Variables
Gender

Total

Road tra�c accident

Fall from height

Sports injury

Baby assault

Table 2: Association between Mechanisms of Injury & Gender 

P Value
Male Female

Total

Mechanism of 
Injury

35

0

17

34

86

4

51

17

34

141

39

51

17

34

141

0.00

There were 17 partially improved male patients and 46 

patients who went into a vegetative state, but there were 

also 23 people who died. There was a signi�cant 

improvement in the outcomes of 31 female patients, while 

the p-value for 24 patients who had a partial improvement 

was 0.00. Patients under 5 years old had an improved 

outcome, while those between 5 and 10 years old had an 

improved state, 41 partially improved, and 20 were in a 

severe/vegetative state, respectively. In the age group 10-

14 years, 26 patients were in a severe/vegetative state, 

compared to 23 who had died, as shown in Table 3.

A descriptive cross-sectional study was conducted in the 

Department of Emergency at Holy Family Hospital 

Rawalpindi from June 2021 to Feb 2022. The sample size for 

this study was calculated to be 141 patients using the 

Raosoft sample size calculator with a margin of error of 5%, 

a con�dence interval of 90%, and having incidence to be 

163 [11]. The method utilized was a non-probability, 

consecutive sampling strategy. All children having age 1 to 

14 years presenting with TBI, with no previous history of 

neurological de�cit whose CT scan was done immediately 

after the presentation were included in our study. Children 

with a history of neurological de�cits & whose parents did 

not give consent were excluded from our study. A total 

number of 141 children presented in the accident and 

emergency department of Holy family Hospital Rawalpindi, 

ful�lling the inclusion criteria of the study. After describing 

the study's goals to each child's guardian, they signed a 

consent form. Data regarding child age, gender, and 

mechanism of injury were collected for each patient. The 

GCS score was calculated for each child to determine the 

pattern of TBI. All children were followed till their stay in the 

hospital to determine the in-hospital mortality and any 

neurological de�cit to assess the outcomes. All the study 

relevant information was noted on a pre-designed 

Proforma. Data analysis was carried out using SPSS 

Version 24. The demographic variables' mean and standard 

deviation were determined. Gender, injury source, injury 

pattern, and other parts of the questionnaire were 

presented using frequency and percentage. Strati�cation 

was used to regulate effect modi�ers such as age, gender, 

and injury source. The correlation of these effect modi�ers 

with a pattern of injury and in-hospital mortality was 

determined using a post-strati�cation chi-square test. P-

value <0.05 was considered a signi�cant effect.

Table 3: Association of Gender & Age with Outcome 
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Table 4: Patients presenting with hypotension and hyperglycemia 

and its association with outcome 

D I S C U S S I O N

Trauma or any incident can take place at any place and time 

without discriminating between genders and age groups. 

Meanwhile, in this, we focused primarily on TBI and its 

outcomes in children. To begin with, it was found that the 

males suffered greatly from roadside accidents, sports 

injuries, and baby assaults while females fall from height 

commonly (p=0.00), Dewan et al., also reported greater 

male victims of TBI [12]. In accordance with this, only male 

children suffered from mortality and a severe vegetative 

state. Another critical �nding was that none of the cases of 

mortality and severe vegetative state was seen among 

children less than 5 years. In addition, presenting 

symptoms at the time of admission were found to be 

correlated with the outcomes. For example, the patients 

presenting with hypotension and hyperglycemia faced fatal 

consequences (p=0.00). Moreover, children who are 

unconscious and having convulsions were signi�cantly 

subjected to hospital mortality. While individuals with 

raised ICP depicted a linear trend and reported no deaths 

[19]. Furthermore, the time of arrival after injury 

contributed enormously to the outcomes. As patients 

coming after 3 days of the traumatic insult underwent 

surgical  management,  a lso such patients  were 

hospitalized for almost a month on average. All of These 

children had to depart from this world (p=0.00). Gupta et al., 

concluded similar discover y and highlighted the 

association of delay with mortality in TBIs [13]. Finally, the 

victims were examined for any underlying neurological 

de�cits at the time of discharge, depressed mentation was 

seen in both groups either managed surgically or 

conservatively (p=0.036), and neurological de�cits were a 

common �nding of children sustained a TBI, a review 

conducted by Christianne durish supported the results 

[14]. Besides, a hyperglycemic state was associated with 

depressed mentation (p=0.045). On the other hand, a 

speci�c topic is tentative to a variety of approaches, as 

Karibe et al., discussed outcomes of TBIs in elderly 

population and presented the poor outcomes in the older 

individuals [15]. Dewan et al., offered epidemiological 

aspects of the TBIs and suggested that children whether in 

developing or developed countries were equally prone to 

traumatic insult to the brain [12]. To attain and achieve a 

precise conclusion a vast number of factors are needed to 

be assessed simultaneously. Pediatric TBI is more common 

in boys than girls, according to a study from the General 

Hospital in Douala, Cameroon. The study also found that 

the condition most commonly affects young children and 

pre-adolescents. Motorcycles were the most common 

means of transportation involved in road tra�c accidents, 

while falls were the second most common mode of injury 

[16]. A review from the University of California states after a 

single or repeated brain damage in younger people, 

phosphorylated tau and beta-amyloid need to be 

monitored. When an athlete's career is just getting started, 

it's critical that they learn about the long-term effects of 

repeated TBIs and how they can aid those who have been 

affected [17]. Many of the injuries happened in private 

households, were caused by falls, resulting in fractures and 

More than a third of the patients who came to the hospital 

within the last three days stayed for less than 24 hours. In 

contrast, 17 patients remained in the hospital for one to 

three days. 10 patients had to stay at the hospital for less 

than 24 hours, whereas 11 patients had to stay for a month 

because they had been injured for more than three days. 

After three days of injury, 23 patients were admitted to the 

hospital for more than a month, as shown in Table 5.

Table 5: Duration of Stay in association with the arrival of patients 

after injury

In comparison, only 31 of the 96 patients with depressed 

mentation were managed surgically and only 14 of the 14 

patients with no neurological de�cit were managed 

conservatively (p-value 0.036). On admission, 112 patients 

had hyperglycemia, 14 had no de�cit, and 98 had depressed 

mentation. There was a p-value of 0.045 for depressed 

mentation in 29 patients who did not report high blood 

glucose levels on admission, as shown in Table 6.

Table 6: Association of Neurological Outcome with Management 

in comparison to Hyperglycemia association with Neurological 

Outcome
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got little or no pre-hospital care, according to a study 

conducted at Aga Khan University Hospital in Nairobi. 

Children with burns, brain injuries, or multiple trauma also 

had a high fatality rate [18]. A study concluded that children 

have a particular pathological response to TBI, with distinct 

neurological symptoms, and much research has been done 

to understand their pathophysiology. Furthermore, recent 

technological advancements in pediatric TBI diagnostic 

imaging have aided in precise diagnosis, suitable 

treatment, preventing complications, and predicting long-

term results [20].

TBI in pediatric patients was affected by gender, age, time 

of arrival after injury, and presenting conditions in our 

study. Too many people suffer from a neuropsychological 

impairment, depression, and post-traumatic stress 

disorder. More needs to be done in the area of public health 

to encourage safe driving habits, such as wearing a helmet. 

The hospital and perhaps the country would bene�t from a 

trauma registry system. This will allow for further 

investigation.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Bowlby's attachment theory has played a valuable role to 

explain the parent-child relationship and how these early 

life relationships impact an individual's development. 

Further, Bowlby considered the mother-child relationship 

a signi�cant relationship that can impact an adult's life [1]. 

Child- parent relationship has an important impact on a 

child's emotional, physical, and mental health. Both parent 

and child interact each other daily in many situations and 

this interaction is highly affected by the quality of their 

relationship. The quality of a relationship refers to an 

individual's happiness and satisfaction level with their 

parental relationship. Attachment theory also suggests 

that the quality of parent–child relationships exerts a large 

impact on children's development [2]. Emotional 

development and regulation is a complex process that 

involves initiating, hindering, and controlling one's 

emotions. However, studies indicated the poor quality of 

r e l a t i o n s h i p s  w i t h  p a r e n t s  l e a d s  to  e m o t i o n a l 

dysregulation of the individual [3]. Secure attachment 

promotes the development of healthy relations over time. 

Longitudinal research by Hair and Ling (2008) to study the 

effects of the quality of parent-child relationship on 
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Studies considered parent-child attachment a signi�cant relationship that can have a great 

impact an adult's life. However, despite the parent-child attachment, the quality of the parent-

child relationship is important, which has a signi�cant impact on children's emotional, physical, 

and mental health. Objective: To �nd the relationship between the quality of the parent-child 

relationship and interpersonal di�culties with emotional regulation in university students. 

Methods: The Correlation research design was used for the quantitative method in the study. 

The study was carried out on 300 university students (males and females) with the age range of 

18 to 25 years selected through strati�ed random sampling from private and government 

universities. Results: The quality of the parent-child relationship was observed to be a positive 

sign of emotional regulation and interpersonal di�culties in students. The current research 

also reveal that a negative or less satisfying relationship with their parents result in more issues 

regarding their emotions and relationships. Conclusions: Less satisfying parental relationships 

leads to various problems of psychological and social health of individuals.
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Interpersonal Di�culties Scale (IDS): Scale developed by 

Saleem, Zubia and Mahmood [9] was used to assess the 

interpersonal problems in University students. It consists 

of 59 items with six factors, dominated by others was 13 

items, low self-esteem was 1 item, mistrust was 12 items, 

lack of assertiveness was 8 items, lack of boundaries was 8 

items, and unstable relationship was 7 items. Items were 

score on 0 to 4. Keeping in view the ethical consideration, 

o�cial permissions were taken from the university 

authorities assuring them of the utility of the research. 

Following that, participants of BS (Hons) students were 

selected and research protocols were administered to 

them in small groups of 25 to 30 after giving all the 

instructions in the research questionnaires. The 

researcher raises the participants; morale and interest in 

the study by sharing the objective and importance of the 

research before taking the required information. The 

researcher assured the participants that all information 

will con�dential and the researcher requested the 

participants to give response honestly.

emerging adult's mental well-being and misbehavior 

depicted that positive relationships between adolescents 

and their mother and/or father �gures signi�cantly 

predicted higher levels of mental well-being and lower 

levels of delinquency [4]. In emerging adulthood the nature 

of the parent-adolescent relationship is connected to the 

extensive variety of positive results, for example, mental 

and emotional prosperity modi�cation and social 

competence and diminished  problematic behavior, like 

substance abuse, misconduct, and sexual activities [4,5]. 

The student life is full of challenges and many students face 

many problems such as health and emotional issues [6]. As 

the individual grows up, his social network additionally 

develops and the interaction turns out to be more unique, 

changed, and complicated. He or she may suffer many 

issues such as interpersonal issues. Studies proved that 

emotional dysregulation has been linked to numerous 

forms of interpersonal di�culties. The effects of anxious 

and avoidant attachment patterns on child's emotional 

regulations and interpersonal di�culties shows that 

avoidant and anxious attachment patterns have been 

linked to emotional dysregulation and interpersonal 

problems which may lead to the alcohol problems in early 

adulthood [7,8]. The theme of the study was all about 

attachment, quality and emotional regulation of university 

students and its  impact  on their  interpersonal 

relationships. The research purpose was mainly to �nd out 

the level of quality of parent-child relationships in 

u n i ve r s i t y  s t u d e n t s .  T h i s  r e s e a r c h  w i l l  h e l p  i n 

understanding how important is parent-child relationship 

quality and due to lack of quality what kind of interpersonal 

di�culties students usually face.

M E T H O D S

Correlational research design was used for quantitative 

and cross-sectional study. 300 students both male and 

female from private and government universities of Lahore 

with the age ranges of 18-25 years were selected for data 

collection. Quality of Parent-Child Relationship Scale, an 

ingenious scale was developed by the researcher to get the 

information of the participants regarding their parental 

relationship quality. Demographic Questionnaires: A 

demographic questionnaire is used to get the information 

of the participants were age, gender, family system, 

parental education and were include after reviewing the 

relevant literature.

Emotional Regulation Scale: The emotional regulation 

was an indigenous scale used to assess the student's 

emotional regulation strategies that how they regulate 

their emotions in stressful situations. Emotional regulation 

scale consisted on 24 items with two factors: emotion 

r e g u l a t i o n  a n d  e m o t i o n  d ys r e g u l a t i o n.  I n  2 01 4 

R E S U L T S

Table 1 described the mean age of the participants is 2.52 ± 

0.501 years. The mean of mother education is 3.08± 1.087. 

Similarly results showed the mean of father's education 

2.68± 1.105.

Age

Father education

Mother education

1.52

3.08

2.68

.501

1.087

1.105

Variables M SD

Table 1: Sample Description

Note: M=Mean, SD=Standard Deviation, Means and 

Standard Deviations of Demographic, Variables of 

participants (N=300)

      18-20years 

      21-25years

145

155

48.3

51.7

Variables F %

Age 

Gender 

Male

Female 

129

171

50.0

50.0

Joint

Nuclear 

105

195

35

65

Bs1

Bs2

Bs3

BS4

63

72

80

85

21.0

24.0

26.7

28.3

   Uneducated

Matric

Intermediate

B.A and above B.A

37

55

56

152

12.3

18.3

18.7

50.7

Family system 

Class 

Father education 
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signi�cant correlation with each other that con�rms the 

�rst hypothesis of the main study that has been proved. 

The positive quality of the parent-child relationship has a 

positive signi�cant relationship and a negative signi�cant 

relationship are facing many issues. A positive relationship 

with the mother leads to a positive relationship with the 

father. Students who have the negative quality of the 

mother-child relationship have a negative relationship with 

their fathers. Results show that there is a signi�cant 

relationship between emotional dysregulation and 

interpersonal di�culties and the quality of a father-child 

relationship which means that students who have the 

negative quality of father-child relationship have adopted 

more emotional dysregulation strategies and face more 

interpersonal problems.

D I S C U S S I O N

Relationship, Emotional Regulation and Interpersonal 

Di�culties in university students (N=300)

Note: QMCRT=total of quality of mother-child relationship, 

PQMCR=positive quality of mother child relationship, 

NQMCR=negative quality of mother-child relationship, 

QMCRT=total of quality of father-child relationship, 

PQMCR=positive quality of father-child relationship, 

NQMCR=negative quality of father-child relationship, 

ER=emotional regulation, EDR= emotional dysregulation, 

ERT= total of emotional regulation DBO= dominated by 

others, LSC= low self-con�dence, MT=mistrust, LA=lack of 

assertiveness, LB= lack of boundaries, UR= unstable 

relationship, IDST= total of interpersonal di�culties ***p < 

.00

Table 3 shows that the quality of the parent-child 

relationship, emotional regulation, and quality of the 

father–child relationship, interpersonal di�culties, have a 

   Uneducated

Matric and above matric

Intermediate

B.A and above B.A

47

104

46

103

15.7

34.7

15.3

34.3

Table 2: Frequency and Percentages of the Demographic 

Characteristics of the Participants (N=300) 

 Note: F= frequency, %= Percentage

Table 2 showed that 48% of participants were from the age 

range 18 to 20 years and 51% of students were from the 21 to 

25 years age range. From 300, 129 (43%) participants were 

males and 171(57%) were females. About 105(35%) 

participants were from the joint family system and 195(65%) 

were from the nuclear family system. Regarding class 

strategies of participants 63(21%) were from BS1, 72(24%) 

were from BS2, 80(26%) were from BS3 and 85(28%) were 

from BS4. Results also depicted that 37(12%) of the 

participant's fathers were uneducated, 55(18%) fathers had 

matric education, 56(18%) were about intermediate 

education and 152(50 %) had Bachelors and above. 

Similarly, among participants mothers, 47(15%) were 

uneducated, 104(34%) were matric or above, 46(15%) 

mothers had intermediate education and 103(34%) from 

300 were graduate or above graduation.

PQMCR

NQMCR

EDR

ER

IDST

PQFCRF1

M

SD

-.12*

.26***

_

20.54

6.90

Factors  

43.01

12.10

-.32***

_

6.44

4.37

.55***

-.11**

-.17**

_

20.82

6.06

-.09*

.35***

.54***

-.07ns

_

100.40

35.04

  .45***

-.08ns

.02ns

.35***

-.09ns

_

42.22

11.94

-.27***

.30***

.14**

-.18***

.25***

-.44***

5.59

4.26

PQMCR NQMCR EDR ER IDS PQFCR NQFCR

Table 3 Correlation: Pearson correlation, Means and Standard 

Deviations of Quality of Parent Child 

Step 1®= .16, R∆ .03)

Mother education 

Step 2(R= .46, R∆ .17)

Age 

Mother education 

EDR

Step 3(R=.63, R∆ .37)

EDR

NQMCR

Model B SEB β t p<

.65

.8.35

4.12

2.98

2.64

1.31

.28

3.87

1.84

.246

.25

.43

.16

.11

.13

.58

.51

.16

2.33

2.15

2.23

12.11

10.32

2.99

.021*

.032*

.020*

.001***

.001***

.003***

Table 4: Regression, Hierarchical Regression Analysis of 

Predictor for Interpersonal Di�culties in Students (N=300)

Note: only signi�cant results are reported, Step 1, F (6,289) 

=1.34 ***p<.001, Step II, F (8,287) =20.14, **p< .01, *** p<.05 

Step III, F (12,283) =15.50, *p< .01, EDR=emotional 

dysregulation, NQMCR= negative quality of mother child 

relationship

Table 4 showed Hierarchical Regression Analysis of 

predictors of interpersonal di�culties in students. The 

model shows the highly signi�cant predictors of 

interpersonal di�culties in students. However, overall 

results revealed that education of mother (β = .13, t= (2.23) 

P< (.020*), mother AGE (β= .11 t= (2.15) P< (.032), Emotional 

Dysregulation (β= .58, t= (12.11) P< (.001***), Negative quality 

of mother child relationship (β= .16 t= (2.99) P< .003**) were 

signi�cant predictors of interpersonal di�culties in 

university students.

Family is an important structure of society that has a 

valuable role in one's life. Parent-child relationships are 

biologically based and individuals' development beyond 

childhood and adolescence is in�uenced by these parent-

child relationships. The transaction between childhood to 

adulthood is a crucial developmental phase of life that is 

in�uenced by individual, social and familial circumstances. 

Adolescents are commonly university time periods and 

Mother education 
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today university life is full of challenges. Students may face 

a lot of pressures and problems such as emotional, 

academic stress-related, and interpersonal relationship 

[9]. The purpose of the current study is to explore the 

strength of relation of parent-child and the effect of the 

level of quality of the relationship. Basically, it explains the 

level of satisfaction in parent-child relationships, as the 

behavior of the mother toward the child and also the 

behavior of the father. How students perceive it either is 

positive or negative. There is a lot of difference between 

the individualistic and collectivistic cultures, in 

individualistic culture, basically focuses on personal 

growth and development, and self-actualization is based 

on intrapersonal relationships and equality and personal 

goals. On the other hand, collectivistic culture is basically 

group work and interpersonal relationships [10]. Also, the 

support of others and feelings of belongingness from 

others. An indigenous scale was developed for assessing 

the quality of relationships with parents in university 

students. Two main factors are extracted positive quality 

of relationship and negative quality of relationship in which 

main factors are parental involvement, communication, 

emotional support, giving more time to child, harshness, 

and discouragement from parents. Parents regulate and 

shape their children's abilities and their acquirement of 

emotional regulation through a�liation and interaction 

between parent and child [11]. The socialization of 

emotional regulation is based on parental rearing 

practices, modeling, and the emotional environment of the 

home and these might be in�uenced by attachment, 

marital relationships, and parenting styles [12]. Results of 

the present study indicate a higher relationship between 

parent-child interaction and emotional regulation. As 

results show that students who have a positive quality of 

relationship with father and mother have higher control 

over their emotions and adopt healthy ways to regulate 

their emotions. Also Eisenberg et al (2005) found that 

parental love, warmth, and a�rmative expression are lead 

to the lowest level of externalizing problems in adolescents 

which is related to the emotional regulation [15]. Similarly, 

also results revealed that the negative quality of the 

relationship between mother and father leads to emotional 

dysregulation [16]. As modern research suggested that the 

unsatisfactory or negative relationship quality between 

parents and children may increase the high risk to develop 

unsatisfactory adult relationships in adulthood. Also, 

Bowlby describes that early parent-child relationships lead 

to later life relationships and students who had a negative 

and unsatisfactory relationship with their mother and 

father have more interpersonal problems i.e. low self-

con�dence and unstable relationships [17]. In Pakistani 

culture, the current study indicates that there is a 

signi�cant relationship between the negative quality of 

mother-child relations and the quality of father-child 

relationships. Parents are considered authority �gures and 

children are restricted to obey both of them. Therefore, the 

mother's positive or negative relationship quality leads to 

the father's positive and negative quality of relationship 

respectively [9]. The purpose of the current study is to 

explore the strength of relation of parent- child and the 

effect of the level of quality of the relationship, basically, it 

explains the level of satisfaction in parent-child 

relationships, as the behavior of the mother toward the 

child and also the behavior of the father. How students 

perceive it either is positive or negative. There is a lot of 

difference between the individualistic and collectivistic 

cultures. The individualistic culture basically focuses on 

personal growth and development, and self-actualization is 

based on intrapersonal relationships and equality and 

personal goals. On the other hand, collectivistic culture is 

basical ly  the group work and the interpersonal 

relationships [10]. An indigenous scale was developed for 

assessing the quality of relationships with parents in 

university students. Two main factors are extracted 

positive quality of relationship and negative quality of 

relationship in which main factors are parental 

involvement, communication, emotional support, giving 

more time to child, harshness, and discouragement from 

parents. Parents regulate and shape their children's 

abilities and their acquirement of emotional regulation 

through a�liation and interaction between parent and 

child [18]. Result of the present study indicate a higher 

relationship between parent-child interaction and 

emotional regulation. Similarly, also results revealed that 

the negative quality of the relationship between mother 

and father leads to emotional dysregulation. Literature also 

suggested that children's ability to regulate their emotions 

is in�uenced by the parental strict attitude and harsh 

parenting and it may lead to emotional dysregulation [16]. 

As modern research suggested that the unsatisfactory or 

negative relationship quality between parents and children 

may increase the high risk to develop unsatisfactory adult 

relationships in adulthood. Also, Bowlby describes that 

early parent-child relationship led to the later life 

relationships, and students who had a negative and 

unsatisfactory relationships with their mother and father 

have more interpersonal problems such as low self-

con�dence, and unstable relationships [17].The 

socialization of emotional regulation is based on parental 

rearing practices,  modeling,  and the emotional 

environment of the home and these might be in�uenced by 

attachment, marital relationships, and parenting styles 

[18-24]. Therefore, the mother's positive or negative 

relationship quality leads to the father's negative and 
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C O N C L U S I O N S

Brie�y concluding, the present study found that in Pakistan 

cultural issues regarding the quality of the relationship 

between parents and children go side by side. On the whole 

current research reveals that those who have negative or 

less satisfying relationships with their parent have been 

facing  more issues regarding their emotions and their new 

relationships. Lack of satisfaction regarding parental 

relationships leads to various issues related to the 

psychological and social health of individuals. This study 

might be helpful in psycho-education for parents and 

students.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

The direct visualization of faceted displacements is 

enabled by posterior cervical approach and facilitates 

decompression of the neural foramina and central canal [1-

4]. Drawbacks of this method comprise the increased 

muscle dissection, relatively longer operative time, 

increased blood loss, postoperative neck pain and a 

relatively increased jeopardy of infection at surgical site 

[5,6]. This method also fails to solve the problem of ventral 
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compression by disc herniation. On the contrary the 

anterior approach i.e. plate stabilization and anterior 

cervical discectomy and fusion (ACDF) have been 

extensively used for sub-axial cervical spine injuries with 

good clinical outcomes and high success rates. The 

anterior cervical approach allows the spinal canal to be 

decompressed by eradicating the disc, thereby preventing 

further neurological worsening caused by disc dislocation 

Anterior Fixation for Subaxial Cervical Injuries 

VOL. 05, ISSUE. 05  
MAY 2022

I N T R O D U C T I O N

Sub-axial injuries of cervical spine involving posterior ligaments, articular facets and pillars are 

communal, and surgical treatment is debatable, and studies describe variable consequences 

from combined access of anterior and posterior approach or separately Objective: To assess 

the outcome of early (<72 hours) anterior cervical discectomy and fusion with plating for injuries 

of the sub-axial cervical spine. Methods: A retrospective analysis, from January 2018 to 

December 2020 was conducted in a tertiary care referral center. 110 patients (67 male, 43 

females; mean age 51.1 years; range 19-80 years) who endured anterior cervical discectomy 

(ACD) at single-level and fusion (ACDF using a polyetheretherketone, (PEEK, cage) with plate 

�xation for injuries of sub-axial cervical spine were evaluated. Radiological evaluation was done 

considering fusion, segmental height (SH), advancement of adjacent segment disease (ASD) 

and lordosis (Cobb Angle). Clinical results were evaluated by means of visual analogue scale 

(VAS) for neck pain and Frankel Grading for neurological function Results: The cervical trauma 

was instigated by road tra�c accident (RTA) in 69 cases, slip down in 16 cases and a fall from a 

height in 25 cases. Simple lateral cervical X-rays and CT with reconstruction were taken in all 

subjects and showed dislocation or subluxation of C3 to C4 in 15 patients, 39 patients with C4 to 

C5 dislocation, 32 patients with C5 to C6 dislocation and C6 to C7 in 24 patients. The 

preoperative mean Cobb angle was -3.9 ± 8.01 °. 4.1 ± 6.6 ° was the mean Cobb angle instantly 

later to treatment and 1.8 ± 4.7 ° at the �nal visit. The operation brings a substantial decrease in 

the regional kyphotic angle (p <0.05). The SH mean before surgery was 37.01 ± 1.9 mm. The SH 

mean was 41.2 ± 1.9 mm instantly after operation and 37.9 ± 1.9 mm at the �nal visit. The mean rise 

in height at the end of observation was 0.9 mm. The variance between pre-operative SH 

measurements and �nal SH was signi�cant (p <0.05). An improvement of VAS from 8.4±1.01 to 

2.8±1.6 at 12 months was statistically signi�cant. There was also an improvement in 19.1% of 

cases for at least one Frenkel grade at 12 months follow-up. Conclusions: The fusion with a 

PEEK cage and the �xation with anterior cervical plate resulted in satisfactory clinical results 

and high fusion rates deprived of any morbidity at the donor-site. This procedure is effective and 

safe for single-level sub-axial injuries of the cervical spine.
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[7,8]. Although autologous bone graft is measured to be the 

1st line for ACDF, this technique can cause less morbidity 

such as chronic pain at the donation site, hematoma, 

infection, adjacent nerve damage, iliac crest fracture and 

visceral hernia [9,10]. The bene�ts of using a PEEK cage 

with plate �xation for fusion for injuries of sub-axial 

cervical spine were assessed.

R E S U L T S

M E T H O D S

This retrospective analysis was held in a tertiary care 

hospital for three-years' duration from January 2018 to 

December 2020. A total of 110 patients (67 male, 43 

females; mean age 51.1 years; range 19-80 years) who 

endured anterior cervical discectomy at single-level and 

fusion (ACDF using a PEEK cage) with plate �xation for 

injuries of sub-axial cervical spine were evaluated. The 

medical records, operating notes, and clinical and 

radiological data from outpatient follow-up was evaluated. 

Medical records were assessed for clinical variables such 

as gender, age, level of injury, cause of injury and degree of 

neurological deterioration, according to the Frankel Scale 

at admission and at follow-up, available at the end. Patients 

with less than 12 months follow-up, with accompanying 

injuries of the anterior cervical bone, unstable fractures of 

the vertebra were not included as they needed either a 360 

degree (posterior and anterior) access or other surgical 

approaches like corpectomy. Based on X-rays and 

computed tomography (CT), facet fracture or lateral mass 

was diagnosed. MRI was performed in all patients to assess 

contusion, ligament or disc disruption, spinal compression 

and epidural hematoma. All patients were managed 

according to ATLS and high doses of methylprednisolone 

were administered intravenously to all cases with acute 

spinal cord injury that occurred within eight-hours of the 

trauma. After reduction, surgical stabilization of the 

anterior part of the cervical bone with interbody fusion was 

performed. All efforts were given to deliver surgical 

correction as soon as possible and not later than 72 hours 

of the trauma. All patients had anterior (right sided) 

approach with standard anterior cervical discectomy and 

decompression. The PEEK cage was then �lled with local 

osteophyte-derived bone chip and Demineralized Bone 

Matrix (DBM) and implanted into the intervertebral space. 

Lastly, anterior plating was done with titanium plate and 

screws. The correct positioning of the cage was 

determined with Intraoperative �uoroscopy along with the 

position of the cervical spine. Postoperatively, patients 

were kept with Philadelphia cervical collar for eight weeks. 

Radiographic data was assessed by a senior radiologist 

using upright neutral lateral and anteroposterior 

radiographs at 6 weeks, three, six, and twelve months after 

surgery to evaluate fusion, segmental height (SH), lordosis 

(cobb angle) and adjacent segment disease (ASD) 

progression. The patient's condition was also clinically 

assessed at 6 weeks, three, six, and twelve months after 

surgery. The clinical score was judged by the visual 

analogue scale (VAS) for pain in neck (0 = no pain; maximum 

pain in 10). Neurological scoring was performed by means 

of the universally accepted Frankel grading. Data was 

entered with SPSS 21.0 and analyzed.  An independent t-

test was applied for analyses. Data was accessible as mean 

± standard deviation. P value <0.05 was taken signi�cant.

The registered subjects' clinical features are given in Table 

1. The cervical trauma was instigated by RTA in 69 cases, 

slipping in 16 cases and a fall from height in 25 cases. 

Simple lateral cervical X-rays and CT with reconstruction 

were taken in all subjects and showed dislocation or 

subluxation of C3 to C4 in 15 patients, 39 patients have C4 to 

C5 dislocation, 32 patients with C5 to C6 dislocation and C6 

to C7 in 24 patients. The utmost communal dislocation 

levels were the C4 and C5 levels.

Variables Value (n=110)

Mean age (years) 51.1

Sex
Male

Female

C3-4

C4-5

C5-6

C6-7

RTA

Fall from height

Slip down

Level

Cause of 
injury

67 (61%)

43 (39%)

15 (13.6)

39 (35.5)

32 (29.1)

24 (21.8)

69 (62.7)

25 (22.7)

16 (14.5)

Table 1: Clinical features of the patients.

The mean visual analogue score (VAS) pre-operatively for 

pain in neck was 8.4 ± 1.01. The mean VAS for pain in neck at 

the 12 months' follow-up was 2.8 ± 1.6. The variance was 

statistically signi�cant post-operatively in comparison to 

the preoperative score (p <0.05). The clinical results 

summary is presented in Table 2. One patient who was at 

Frankel grade B deteriorated to A while the rest with A and B 

grades remained unchanged. Ultimately 21 patients (19.1%) 

had a minimum of one Frankel grade improvement leading 

to a signi�cantly high number of patients reached to the 

best grade (E) at 12 months (43 patients).
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Burkhardt BW, Müller SJ, Wagner AC, Oertel JM. 

Anterior cervical spine surgery for the treatment of 

subaxial cervical spondylodiscitis: a report of 30 

consecutive patients. Neurosurgical Focus. 2019 Jan 

1;46(1): E6.doi.org/10.3171/2018.10. FOCUS18464

Kim SH, Lee JK, Jang JW, Park HW, Hur H. 

Polyetheretherketone cage with demineralized bone 

matrix can replace iliac crest autografts for anterior 

All subjects showed compacted fusion at 12 months. The 

fusion was reached at an average of 14.9 weeks (range 9-46 

weeks) after surgery. At the operation level, no one out of 

110 patients had a segmental movement of greater than 2 

mm. The preoperative mean Cobb angle was -3.9 ± 8.01 °. 4.1 

± 6.6 ° was the mean Cobb angle instantly later to treatment 

and 1.8 ± 4.7 ° at the �nal visit. The operation brings a 

substantial decrease in the regional kyphotic angle (p 

<0.05). The SH mean before surgery was 37.01 ± 1.9 mm. The 

SH mean was 41.2 ± 1.9 mm instantly after operation and 

37.9 ± 1.9 mm at the �nal visit. The mean rise in height at the 

end of observation was 0.9 mm. The variance between pre-

operative SH measurements and �nal SH was signi�cant (p 

<0.05). Six subjects (5.5%) exhibited variability in an 

adjacent segment. The radiological outcomes are 

presented in Table 3.

Table 2: Clinical Improvement on Frankel Grading

The fusion with a PEEK cage and the �xation with anterior 

cervical plate resulted in satisfactory clinical results and 

high fusion rates deprived of any morbidity at the donor-

site. This procedure is effective and safe for single-level 

sub-axial injuries of the cervical spine.

Frankel grade Preoperative At 12 Months

A

B

C

D

E

15

07

37

29

22

16

06

23

22

43

Table 3: The radiological parameters result

Parameters Preoperative At 12 Months

Cobb's angle (°)

SH (mm)

P-value

Immediately postoperative

-3.9±8.01

37.01±1.9

4.1±6.6

41.2±1.9

1.8±4.7

37.9±1.9

<0.05

The stabilization and realignment of injury segment is the 

primary goal in the management of the sub-axial cervical 

spine [9,10]. Operative approaches to date have been 

e�cacious in treating sub-axial injuries using combination 

approach of anterior or posterior or separately; though, the 

ideal method has yet to be determined [11]. Posterior 

approaches of stabilization are used with virtuous 

outcomes using hooks, wires, rod systems and screws. The 

bene�ts of posterior cervical access comprise direct 

viewing of posterior bony-ligamentous complex [13]. But 

this comes with shortcomings of increased dissection of 

muscles, longer surgery time, severe loss of blood, post-

operative neck pain and a comparatively increased 

i n fe c t i o n  r a te.  Fu r t h e r m o r e,  t h e  f r e q u e n c y  o f 

intervertebral disc rupture can be as high as 40% in 

unilateral dislocation of facet and 80% when bilaterally 

[14], this approach cannot solve the problem of ventral 

compressive disc rupture [15]. Without proper treatment, 

disc rupture can cause anterior collapse of the disc space 

and neurological deterioration, potentially leading to 

kyphotic abnormality. Also, the antero-cervical method 

allows the spinal canal decompression by eliminating the 

disc, thereby preventing neural worsening due to additional 

disc dislocation. Most of the subjects in this analysis had 

posterior lateral facets or masses fractures [16,17]. The 

fractures of the masses of the lateral cervical joint often 

cause cervical spine rotational unsteadiness. These 

patterns of fracture frequently happen in compression- 

extension injuries and lead to a rupture of the intervertebral 

disc annulus. In this study, we constantly found severely 

ruptured intervertebral discs in operation, and these 

discoveries directed us to prefer anterior approach [18,19]. 

Moreover, the �xation of the anterior plate after ACDF in a 

cervical dislocation can deliver operative stabilization with 

the bene�t of fusion of segment speci�c to a single motion. 

Although posterior �xation with screws drawback is 

fracture of posterior elements fractures, they typically 

require longer fusion [20,21]. However, biomechanical 

analysis has shown the usefulness of a posterior �xation 

with screw over an anterior �xation of plate in injuries of 

sub-axial  cer vical  spine.  Some DBM types have 

osteoconductive and osteo-inductive capacity. In this 

sense, using DBM can be a virtuous choice for fusion [22]. 

ACDF with a PEEK cage occupied with DBM, trailed by 

�xation of the anterior plate in sub-axial lesions of the 

cervical bone, exhibited no noteworthy alteration in 

satisfactory clinical outcomes and fusion rate without pain 

in comparison to the autologous grafts of bone [23]. The 

usage of a titanium cage �lled with material of osteo-

synthetic and the use of an autologous tricortical iliac bone 

graft versus an anterior plate �xation. They also found no 

important differences in the fusion rate and clinical results 

[24,25].
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

For gastroenterologists and hepatologists, focal liver 

lesions (FLLs) are a common reason for consultation. Solid 

or cystic masses or regions of tissue recognized as an 

aberrant component of the liver are known as FLLs [1]. 

Patients with cirrhosis of the liver or colorectal cancer are 

more likely to have them recognized, but accidental liver 

lesions are becoming increasingly common. FLLs were 

discovered in up to 33% of radiological tests, according to 

certain reports. It exceeded 50% in autopsy cases [2]. The 

liver is unique in that it receives blood from two sources: 

I N T R O D U C T I O N
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The liver lesions have marked differences across geographic regions and ethnic groups. In order 

to avoid inappropriate diagnosis and unnecessary surgery, Computed Tomography  (CT) being a 

non-invasive imaging modality and with high sensitivity, provides better detection and 

distinguishing benign from malignant focal liver tumor lesions. Objective: To determine the role 

of Computed Tomography in the evaluation of focal liver lesions. Methods: A descriptive study 

was conducted at Government Kot Khawaja Saeed Teaching Hospital, Lahore, Pakistan. A 

sample size of 124 patients of both genders, age ranging from 22-90 years were enrolled in this 

study with a convenient sampling technique. Pregnant females and patients having renal 

insu�ciency were excluded. The variables used to obtain data were: Age, Gender, Presenting 

complex clinical risk factors, CT �ndings, and other diagnoses. Toshiba Aquilion 16 CT scanner 

with KV 80-135 and MAs 500 was used. Injections of 1.5ml/kg IV contrast were given to patients, 

with a total dosage of 80-100ml at 4.5ml/sec through an 18G intravenous catheter. After contrast 

injection liver was scanned at 3 different time points or phases. All of the factors mentioned 

above were documented and kept in each patient's individual case record form (CRF). Data was 

gathered during the time frame speci�ed. To examine the acquired data and arrange and 

compile the results, the statistical tool SPSS version 24 was used. Descriptive statistics and a 

Chi-square test was applied to check the comparison. Results: Among 124 individuals, 77 (62.1%) 

individuals were males, and 47 (37.9%) individuals were female. Average age of patients was 

53.85±13.50 years. Multiple lesions were observed in 79 (63.7%) individuals had multiple lesions 

while 45 (36.3%) individuals had a single lesion. 94 (75.8%) individuals had malignant lesions 

while 30 (24.2%) had benign lesions. Lesions were more common in males than in females. The 

most common presenting complex clinic risk factor was hepatitis C virus with 45 individuals 

(36.3%) with Hepatitis C +ve. The most common CT �nding was Hepatocellular Carcinoma with 

41(33.1%). Conclusions: The study concluded that Computed Tomography being a non-invasive 

imaging modality and with high sensitivity, provides better detection and differentiation 

between benign and malignant focal liver lesions.
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the portal vein (70–80%) and the hepatic artery (20–30%). 

Any drop in portal blood �ow is compensated by an increase 

in arterial blood �ow since these two arteries link at 

different levels. In the presence of chronic hepatic venous 

system abnormalities, portal vein resistance increases, 

resulting in an increase in hepatic arterial �ow. Hepatic 

artery �ow is likely to play a role in the progression of liver 

lesions [3].  Hepatic hemangioma, focal  nodular 

hyperplasia (FNH), benign liver cyst, and focal fat sparing 

are examples of benign lesions that do not require 
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other imaging modalities, allows for improved detection 

and discrimination between benign and malignant 

localized liver lesions, avoiding unneeded diagnosis and 

surgery [14]. With the aid of CT scan, this study will aid in 

the diagnosis of localized liver lesions.

treatment; second, benign lesions that do require 

treatment include hepatic adenoma, adenomatosis, biliary 

cystadenoma, hepatic abscess, echinococcal cyst, 

granulomatous in�ammation, and in�ammatory pseudo-

t u m o r.  T h i rd,  H e p a to c e l l u l a r  c a r c i n o m a  ( H C C ) , 

cholangiocarcinoma, liver metastases from various 

original sites, biliary cystadenocarcinoma, hepatic 

angiosarcoma, and lymphoma are examples of malignant 

mass lesions for which treatment is always required if 

possible [4]. The prevalence of various liver lesions has 

marked differences across geographic regions and ethnic 

groups. In Europe and the United States, a focal liver lesion 

is more likely to be a metastatic deposit than a primary 

malignancy; nonetheless, hepatocellular carcinoma is the 

fourth most prevalent hepatic condition in Pakistan, with a 

prevalence of 8-10% [5]. Hemangioma has the highest 

prevalence at 1.4%, followed by FNH (0.4-3%) and adenoma 

(0.003%). Simple hepatic cysts are common, ranging from 

0.1 to 2.5%, but imaging detection improves with age. 

Women account for 96% of cystadenomas and 66% of 

cystadenocarcinomas in the biliary system (1% of cystic 

liver lesions) [6]. It is critical to distinguish between benign 

and malignant localized liver lesions in individuals in order 

to avoid unneeded diagnosis and surgery or chemotherapy 

[7]. In many circumstances, ultrasonography is the �rst 

imaging modality used to test for localized liver lesions. 

However, as it is di�cult to distinguish between benign and 

malignant lesions in many circumstances, conventional 

sonography's sensitivity remains low (between 55-70%) 

compared to other modalities like CT or magnetic 

resonance imaging (MRI) .  Despite the fact  that 

histopathology is the gold standard, a biopsy is never an 

option due to its intrusive nature [8,9]. A standardized 

imaging technique for the detection and characterization 

of a wide range of benign and malignant liver lesions is 

triphasic CT) The introduction of contrast agents, which 

allows the description of precise vascular patterns 

regardless of tissue speci�city, contributes to the 

improved accuracy observed with CT and MRI [10,11]. The 

best times to image the liver with triphasic CT scan are 

during the late-arterial phase (35 seconds after contrast 

injection) when hyper-vascular liver lesions tend to have 

the most enhancement relative to background liver, the 

portal venous phase (60–70 seconds), when hypo-vascular 

liver metastases and portal veins are best visualized, and 

the delayed (or equilibrium) phase (3–5 minutes), when 

washout or contrast retention can be best characterized. 

The non-enhanced phase is used to provide limited 

additional diagnostic information for liver lesions while also 

lowering the radiation exposure [12,13]. CT, as a non-

invasive imaging modality with a higher sensitivity than 

M E T H O D S

In Government Kot Khawaja Saeed Teaching Hospital, 

Lahore, Pakistan, a descriptive study was conducted. 124 

patients of ages ranging from 22-90 years were enrolled in 

this study with a convenient sampling technique. Patients 

of both genders above 18years came to the radiology 

department of Govt. Kot Khawaja Saeed Teaching Hospital 

for CT abdomen. The variables used to obtain data were: 

age, gender, presenting complex clinical risk factors, CT 

�ndings, and other diagnoses. Toshiba Aquilion 16 CT 

scanner with KV 80-135 and MAs 500 was used. Injections 

of 1.5ml/kg IV contrast were given to patients, with a total 

dosage of 80-100ml at 4.5ml/sec through an 18G 

intravenous catheter. After contrast injection liver was 

scanned at 3 different time points or phases. All of the 

factors mentioned above were documented and kept in 

each patient's individual case record form (CRF). The data 

was gathered during the time frame speci�ed. To examine 

the acquired data and arrange and compile the results, the 

statistical tool SPSS version 2.4 was utilized. Descriptive 

statistics and a Chi-square test was applied to check the 

comparison

R E S U L T S

On CT �ndings, the diseases found were Calci�ed cyst, 

Cholangio Carcinoma, CLD, HCC, Hepatic cyst, Hepatic 

Hemangioma, Hepatic lesion, Hepatic mass, Hepatic 

nodule, Hepatocellular Adenoma, Hepatomegaly, Hydatid 

cyst, Liver Abscess, Lymphadenopathy, METS, Multifocal 

Hepatoma, Multifocal lesions, Neoplastic mass, Nodular 

hepatic texture with frequency 1(0.8%), 1(.8%),6(4.8%), 

41(33.1%),1(.8%),9(7.3%),10(8.1%),1(.8%) ,10(8.1%), 2(1.6%), 

1(.8%),(1.6%),2(1.6%),3(2,4%),2(1.6%),16(12.9%),4(3.2%),11(8

.9%),1(.8%),1(.8%),respectively.The most common CT 

�nding was Hepatocellular Carcinoma (Table 1).

Calci�ed cyst

Cholangio Carcinoma

CLD

HCC

Hepatic cyst

Hepatic Hemangioma

Hepatic lesion

Hepatic mass

Hepatic module

Hepatocellular Adenoma

Frequency PercentVartiable

1

1

6

41

9

10

1

10

2

1

.8

.8

4.8

33.1

7.3

8.1

.8

8.1

1.6

.8
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Out of 124 individuals, 79 (63.7%) individuals were hepatitis 

C+ve while 45 (36.3%) individuals were normal. 47 (37.9%) 

females were hepatitis C+ve while 77(62.1%) males were 

normal. Among them, 14 (11.3%) females were hepatitis 

C+ve while 33 (26.6%) were normal. 31 (25%) males were 

hepatitis C+ve while 46 (37.1%) males were normal (Table 2).

The participants in our research ranged in age from 22-90 

years old. Patients aged 43-62 years old were the most 

common, accounting for 70 (56.5%) of the total. The age 

range 83-92 years had the lowest number of patients, with 

only 3 (2.4%) cases. Within the range studied for 22–90 

Hepatocellular Adenoma

Hepatomegaly

Hydatid cyst

Liver Abscess

Lymphadenopathy

METS

Multifocal lesions

Neoplastic mass

Nodular hepatic texture

Total

2

2

3

2

16

4

11

1

1

124

1.6

1.6

2.4

1.6

12.9

3.2

8.9

.8

.8

100.0

Frequency PercentVartiable

Table 1: Descriptive Statistics of CT Findings 

hepatitis C+ (Y/N)
Total

Yes No

Count

% of Total

Count

% of Total

Count

% of Total

Male 

Female

Gender

Total

33

26.6%

46

37.1%

79

63.7%

14

11.3%

31

25.0%

45

36.3%

47

37.9%

77

62.1%

124

100.0%

Out of 124 individuals, 79 (63.7%) individuals had multiple 

lesions while 45 (36.3%) individuals had a single lesion. 47 

(37.9%) females had focal liver lesions while 77 (62.1%) 

males had focal liver lesions. Among them, 24 (19.4%) 

females had multiple lesions while 23 (18.5%) had a single 

lesion. 55 (44.4%) males had multiple lesions while 22 

(17.7%) males had a single lesion (Table 3).

Table 2: Cross-Tabulation between Gender and Hepatitis C

Number of lesions 
(Single/Multiple)

Total
Multiple Single

Count

% of Total

Count

% of Total

Count

% of Total

Male 

Female

Gender

Total

24

19.4%

55

44.4%

79

63.7%

23

18.5%

22

1707%

45

36.3%

47

37.9%

77

62.1%

124

100.0%

Out of 124 individuals, 94(75.8%) individuals had malignant 

lesions while 30(24.2%) individuals had a benign lesion. In 

47 (37.9%) females 30 (24.2%) females had malignant 

lesions while 17 (13.7%) had benign lesion while in 77 (62.1%) 

males, 64 (51.6%) males had malignant lesions while 13 

(10.5%) males had benign lesion (Table 4).

Table 3: Cross-Tabulation between Gender and Number of 

Lesions

Type of lesion 
(Benign/Malignant)

Total
Benign Malignant

Count

% of Total

Count

% of Total

Count

% of Total

Male 

Female

Gender

Total

17

13.7%

13

10.5%

30

24.2%

30

24.2%

64

51.6%

94

75.8%

47

37.9%

77

62.1%

124

100.0%

Out of 124 individuals, 39 (31.5%) females had splenomegaly 

while 8 (6.5%) females were normal. 62 (50%) males had 

splenomegaly while 15 (12.1%) males were normal (Table 5).

Table 4: Cross-Tabulation between Gender and Lesion Types

Splenomegaly
Total

Yes No

Count

% of Total

Count

% of Total

Count

% of Total

Male 

Female

Gender

Total

8

6.5%

15

12.1%

23

18.5%

39

31.5%

62

50.0%

101

81.5%

47

37.9%

77

62.1%

124

100.0%

Out of 124 individuals, 79 (63.7%) individuals had multiple 

lesions while 45(36.3%) individuals had a single lesion. In 

the age group 22-42 years, 14 (11.3%) individuals had 

multiple lesions while 12 (9.7%) individuals had single 

lesion, in age group  43-62  years,  47  (37.9%)  individuals 

had multiple lesions while  23(18.5%) individuals had single 

lesion, in age group 63-82 years 16 (12.9%) individuals had 

multiple lesions while 9 (7.3%) individuals had single lesion, 

and in age group 83-93 years, 2 (1.6%) individuals had 

multiple lesions while 1 (0.8%) individuals had a single lesion 

(Table 6).

Table 5: Cross-Tabulation between Gender and Splenomegaly

Hwpatitis C+(Y/N)
Total

Yes No

Count

% of Total

Count

% of Total

Count

% of Total

Count

% of Total

Count

% of Total

22-42

43-62

Age 

Group

Total

16

12.9%

42

33.9%

20

16.1%

1

0.8%

79

63.7%

10

8.1%

28

22.6%

5

4.0%

2

1.6%

45

36.3%

26

21.0%

70

56.5%

25

20.2%

3

2.4%

124

100.0%

Table 6: Cross-Tabulation between Age and Hepatitis C

63-82

83-92
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years, the mean age 53.85±13.50. This mean age �nding 

was consistent with other studies. In the study done by 

Ahirwar et al., also showed peak incidence in 41-50 age 

group with 30 patients whereas the peak incidence in our 

study was observed in 43-62 age group. Similarly, an 

investigation done by Rathore et al. showed that the age 

group 41-50 years (25.71%) had the highest number of 

patients, while the age group 81–90 years had the lowest 

number (1.42%) [15].

In our study on CT �ndings, the diseases found were AHCC 

(0.8%), Cholangio Carcinoma (0.8%), Cirrhosis (1.6%), CLD 

(3.2%), HCC (33.1%), Hepatic Abscess (.8%), Hepatic 

cyst(7.3%), Hepatic Hemangioma (8.1%), Hepatic lesion 

(0.8%), Hepatic mass (8.1%), Hepaticnodule (1.6%), 

Hepatocellular Adenoma (0.8%), Hepatomegaly (1.6%), 

H y d a t i d  c y s t ( 1 . 6 % ) ,  L i v e r  A b s c e s s ( 1 . 6 % ) , 

Lymphadenopathy(1.6%), METS (12.9%), Multifocal 

Hepatoma (83.2%), Multifocal lesions (8.9%), Neoplastic 

mass (0.8%), Nodular hepatic texture (0.8%). A study 

conducted by Tyagi V, et al., showed Hepatocellular 

carcinoma (20%), Metastasis (33.3%), Hydatid cyst (2%), 

Abscess (5%),  Hemangioma (13.3%),  Gal lbladder 

carcinoma, Cholangio-carcinoma and other (5% each) and 

simple liver cysts (10%) in CT diagnosis. Our study 

documented 94 (75.8%) malignant lesions while 30 (24.2%) 

had benign lesions. Out of them, 41 (33.1%) were 

hepatocellular carcinoma and 16 (12.9%) were metastatic 

lesions. These results showed HCC to be the most common 

malignant lesion with a percentage of 33.1% and our results 

are similar to the study conducted in 2019 by Ominde ST and 

Mutala TM, found HCC to be the most common malignant 

lesion at 44.2% [16]. In this study, 44 (86.3%) were 

diagnosed to be malignant and seven (13.7%) were benign. 

Later pathological examination revealed that 43 (84.3%) of 

the lesions were malignant and 8 (15.7%) were benign. A 

total of 124 patients' data was gathered, with 77 men and 47 

females. Our study showed male predominance and there 

are many studies that also showed similar male 

predominance. A study done by Hasan et al., showed that 

out of 40 patients, liver lesions were seen in 26 males and 14 

females, indicating a male preponderance. In another 

study done by Anaye et al., comprised of 63 female and 82 

male patients with an average age of 59 and 65 years, 

respectively [17]. One study conducted by Boas FE et al., 

showed triple phase CT scan to be 89% sensitive and 97% 

speci�c in diagnosing HCC [18]. In another study, the 

sensitivity of triphasic CT scan in the HCC diagnosis was 

78% with a speci�city of 73% which was conducted by 

Alkholy MA et al. [19]. Leeuwen et al., study says that as it 

allows for image acquisition during maximal enhancement 

of the liver parenchyma during a single breath-hold, spiral 

CT is the ideal CT method for routine liver examination. 

They also came to the conclusion that quick data 

acquisition allowed for successive scanning of the 

complete liver at different times following contrast 

administration, allowing for multiphasic hepatic CT [20].

R E F E R E N C E S

Figure1: The study demonstrates arterial phase enhancement 

shows focal hepatic lesions on CT

Figure 2: CT showed Cirrhotic liver with irregular margins, well 

de�ned hypodense lesion that shows in segment VII appearance 

likely HCC

Our study concluded that Computed Tomography being a 

non-invasive imaging modality and with high sensitivity, 

provides better detection and differentiation between 

benign and malignant focal liver lesions. The percentage of 

HCC in males is more than in females.
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Resistance Training (RT) can add to musculoskeletal 

strength, body composition, psychological well-being, and 

a decrease in cardiovascular risk factors [2]. RT in children 

allow them to grow strong and healthy [3]. RT has been 

reported to improve bone strength [4]. In addition, it also 

helps to increase the parathyroid hormones (PTH) 

secretion. Low-level activity hampers bone mineralization, 

such as osteoporosis [5]. Calcium balance, peak bone 

mass, bone mineral content and bone mineral density are 

the indications that assist in gagging bone health [6]. The 

bones of a child have a fast rate of development than 

adults. The rate of development of the skeletal component 

and the bones differs with the age of a person.  RT helps in 

the increase of the bone mass and especially in the 

affected parts that bear weight such as the hip and waist. 

Calcium is important in ensuring strength of bones [7]. If 

calcium is taken at an early age, it always helps with bone 

strength at a later or old age [8]. Largely calcium 

homeostasis is kept up by the activities of calcium-

managing hormones, which most eminently incorporate 
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The Effects of Resistance Training For 12 Weeks on Serum Calcium, 
Phosphorous and Parathyroid Hormone Levels of Urban and Rural Children
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Resistance Training (RT) is considered as an integral component of a comprehensive physical 

activity program for children and healthy adults and has shown to be an important component 

for the development of bone strength by improving their muscular power, nerve conduction, and 

deposition of minerals and maintenance of body balance. Objective: To determine the effects of 

resistance training on the mineral content of bone in children aged 11-14 years boys. Methods: 

Volunteer young boys between the ages of 11 to 14 years, 30 each from rural and urban setting of 

district Peshawar were recruited. Calcium, phosphorus, parathyroid hormone (PTH) and 

anthropometric parameters were measured before and after three months of resistance 

training. Paired sample t-test was used for changes over time. Results: The study found that 

there was a signi�cant effect of resistance exercise on participant's serum calcium level (8.44± 

0.582 vs. 10.24± 0.786, p value<0.001), phosphorous (3.82± 0.265 vs. 4.59± 0.271, p value<0.001) 

and PTH (20.37± 4.620 vs. 29.20± 6.099, p value<0.001) in experimental group. Conclusions: 

Resistance training has an effective role in the increase of calcium, phosphorus and PTH and 

anthropometric measurements. 
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Training of Experimental Group: The training schedule 

was continued for 12 weeks, �ve days per week. Session of 

the training lasted for 60 minutes progressively. The �rst 2 
rdweeks were reserved for physical conditioning and from 3  

to 12 weeks the free weight resistance training performed 

according to the training protocol. It included Step ups, 

Pushups, Star jumps, abdominal crunches, Chair dips, 90-

degree wall sit, reverse back extensions, and Hover 

exercises. Every exercise was performed for as many 

controlled repetitions as possible in the given time 

duration. 

Post-Test of Experimental and Control Group: Blood 

samples for all the variables of interest (Serum calcium, 

phosphorous and PTH) of control group and experimental 

group were conducted in same conditions, same 

procedure and same laboratory. 

Blood Sample Collection Process: Blood was collected in 

5cc disposable syringes and transferred to gel tubes for 

serum calcium, phosphorous and PTH. Within 20 minutes 

of blood collection blood samples were centrifuged with 
o micro centrifuge machine at 3000RPM at 4c for 20 minutes 

and plasma and serum were separated. Serum was saved 
o for 3 months at -80c temperature for PTH. Both pre and 

post plasma samples were analysed by Bio-Tek ELx50 

machine together with CALBIOTECH PTH ELISA kits in 

Khyber Medical University Physiology lab with the 

assistance of expert lab technician. Statistical package for 

the Social Sciences (SPSS) Version 20 was used for data 

analyses.  Descriptive statistics such as mean, standard 

deviation and inferential statistics such as paired and 

independent sample statistics were used. Descriptive 

statistics for pooled data and divided by control vs 

experimental and urban vs rural population were carried 

out and expressed through different tables in the form of 

mean and standard deviation. In the second stage of 

analysis, differences between experimental and control 

group were determined through independent sample t-test. 

Difference in mean for the same population before and 

after the intervention was determined through paired 

sample statistics given in the subsequent sections.
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parathyroid hormone, calcitonin, and 1, 25-dihydroxy 

vitamin D. Phosphorus is a basic component and play 

important role in different organic procedures [9]. Bone 

accrual is limited with a lack of enough phosphorus in the 

body. With less bone accrual, there are chances of a child 

developing rickets [10]. Phosphate is basically completed 

with calcium in the skeleton as precious hydroxyapatite 

stones; the majority of the phosphate occurs as unknown 

calcium phosphate [11].  Maïmoun et al., showed that RT 

signi�cantly increased blood phosphorous after the 

resistance exercise [12]. RT reinforces muscles against 

gravity and with high weight on bones and joints and help 

make and secure bone despite bone fortifying [13]. The 

regulation of bone metabolism is enhanced by PTH. The 

hormone has both anabolic and catabolic properties. When 

the osteoclasts are activated, calcium and phosphate are 

released by PTH [14]. Pakistani population is categorized 

into old, adults, youth and children, of which children 

consist of 60%. With the increase in population, the 

opportunity for children to engage in different sports 

activities is declining [15]. Osteoporosis is characterized by 

a decrease in bone density and the breakdown of bone 

microstructures, which increases the risk of bone fracture 

[16]. That is the main reason for increasing bone problems 

and fractures among children. The events of the bone 

problems and fractures in children are alarming, which is 

mainly due to the inadequate physical activity or imbalance 

food intake [17]. 

M E T H O D S 

This study was basically designed to evaluate the effects of 

RT on the mineral content of bone in 60 volunteer children 

aged from 11 to 14 years boys from urban and rural areas. 

There were two groups: control and the experimental 

group of which the RT was given to the experimental group 

(n=30 in each group, 15 each from rural and urban areas in 

each group) for 12 weeks and the control group, no exercise 

was given to the control group. This study was approved by 

the Ethical and Review Board of Sarhad University, 

Peshawar. This study was experimental and quantitative in 

nature. Before the selection of the samples' written 

consents were taken from their parents for inclusion. A 

total of 60 volunteers were selected for the study, 30 each 

from rural and urban areas.

Pre-test of the Sampled Population: Blood samples of 5ml 

were taken in the gel tube from all the individuals for serum 

calcium, phosphorous and PTH hormones tests before the 

training and were sent to Physiology laboratory of Khyber 

Medical University Peshawar for investigation.

Control Group: The control group continued their normal 

daily routine during the experimental period. No training 

was given to the control group.

Table 2 shows the data on the basis of experimental vs. 

control group and table 3 shows the data on the basis of 

urban and rural population for control and experimental 

group.

R E S U L T S

Table 1: Descriptive Statistics of age of Sample Group

Control Group

Experimental Group

30

30

11 years

11 years

14 years

14 years

12.53

12.36

1.074

1.098

Group N Min Age Max Age Mean Age SD
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value < 0.001).
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The above table 2 showed the mean and their signi�cance 

value for the urban and rural population of the control and 

experimental group. There was no signi�cant difference in 

the pre and posttest of all parameters in the control group 

for urban and rural area. There was no signi�cant 

difference in the pre and posttest of all parameters in the 

experimental group for urban and rural area except the 

calcium and PTH. Only signi�cant differences were 

observed in calcium in rural children and PTH in urban area 

at pre stage and post stage. That at pre stage rural 

population showed less PTH level than urban population 

(14.80mg/dl & 18.13mg/dl, p value <.01) while at post stage 

urban population showed less calcium than rural 

population (9.90mg/dl & 10.57mg/dl, p value <.01).

Table 2: The Mean and Standard Deviation of all data on the basis 

of experimental and Control Group Signi�cant value = 0.001

Height

Weight

BMI

Calcium

Phosphorous

PTH

1.47

49.57

23.10

8.60

4.01

15.43

1.48

51.03

23.32

8.44

4.20

20.37

0.079

7.867

3.946

0.582

0.507

4.620

1.51

47.87

20.84

10.24

4.59

29.20

0.081

8.500

3.166

0.768

0.271

6.099

Variables

1.49

49.53

22.37

8.51

3.82

16.47

Pre-Test Post-Test SD Pre-Test Post-Test SD

Control Group Experimental Group
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Height

Weight

BMI

Calcium

Phosphorous

PTH

Urban

Rural

Urban

Rural

Urban

Rural

Urban

Rural

Urban

Rural

Urban

Rural

1.48

1.46

48

51

22.07

24.14

8.63

8.57

3.93

4.09

14.80

16.07

1.49

1.47

49.60

52.47

22.34

24.31

8.47

8.41

4.15

4.25

21.73

19

1.50

1.47

51

48

22.57

22.17

8.75

8.27

3.87

3.78

18.13

14.67

1.53

1.50

48.93

46.80

20.83

20.85

9.90

10.57

4.56

4.62

29.73

28.67

Variables

0.519

1.47

0.343

0.327

0.186

0.174

0.621

0.783

0.779

0.574

0.475

0.106

Pre-
Test

Post-
Test SD

Control Group Experimental Group

0.256

0.221

0.351

0.503

0.743

0.988

0.380

0.014

0.379

0.553

0.069

0.640

Pre-
Test

Post-
Test

P-
Value

Table 3: The Mean and p value of urban and rural for all parameters 

for control and experimental group Signi�cant value = 0.001

Table 4 showed the independent sample t-test of all 

parameters for the control and experimental group. There 

was no signi�cant difference at the pre stage of 

intervention of the control vs. experimental group. 

Whereas, signi�cant differences were seen at the post 

interventional stage of control vs. experimental group for 

BMI calcium, phosphorus and PTH. At post stage of 

interventional statistics for BMI (23.325± 3.946 vs. 20.84± 

3.166, p value <0.001), calcium (8.44± 0.582 vs. 10.25± 0.786, 

p value <0.001), phosphorus (4.20± 0.507 vs. 4.59± 0.271, p 

value < 0.001) and PTH (20.37± 4.620 vs. 29.20± 6.099, p 

Height

Weight

BMI

Calcium

Phosphorous

PTH

1.47± 0.078

49.57± 8.50

23.109± 4.253

8.60± 0.324

4.01± 0.277

15.43± 4.754

Variables
Pre-Test

Control Group

1.48± 0.079

51.03± 7.86

23.325± 3.946

8.44± 0.582

4.20± 0.507

20.37± 4.620

0.988

0.383

0.457

0.763

0.010

0.417

Post-Test P - Value

Height

Weight

BMI

Calcium

Phosphorous

PTH

1.49± 0.084

49.53± 8.83

22.37± 3.293

8.51± 1.469

3.82± 0.265

16.47± 5.043

Variables
Pre-Test

1.51± 0.081

47.87± 8.50

20.84± 3.166

10.24± 0.786

4.59± 0.271

29.20± 6.099

0.134

0.140

0.009

<0.001

<0.001

<0.001

P - Value

Experimental Group

Post-Test

Table 4: Independent sample T-test for Control and Experimental 

group Signi�cant value = 0.001

Table 5 showed paired wise statistics for height, weight, 

BMI, calcium, phosphorus and PTH of control vs. 

experimental group.  It is clear from statistics that   control 

group showed signi�cant weight gain during interventional 

period as shown by (49.57kg to 51.03kg, p value<0.001). 

Similarly, the changes in experimental group were also 

signi�cant. However, it showed a reduction in weight and 

BMI as shown (49.53kg to 47.87kg & 22.37kg/m2 to 

20.84kg/m2, p value<0.001) respectively.

Height

Weight

BMI

Calcium

Phosphorous

PTH

1.47 ± 0.078

49.57 ± 8.504

23.109± 4.253

8.60± 0.324

4.01± 0.277

15.43± 4.754

Variables
Pre-Test

Control Group

1.48 ± 0.079

51.03 ± 7.867

23.325± 3.946

8.44± 0.582

4.20± 0.507

20.37± 4.620

0.134

<0.001

0.047

0.173

0.240

<0.001

Post-Test P - Value

Height

Weight

BMI

Calcium

Phosphorous

PTH

1.49 ± 0.084

49.53 ± 8.831

22.373± 3.293

8.51± 1.469

3.82± 0.265

16.47± 5.043

Variables
Pre-Test

1.51 ± 0.081

47.87± 8.500

20.842±3.166

10.24± 0.768

4.59± 0.271

29.20± 6.099

0.2

<0.001

<0.001

<0.001

<0.001

<0.001

P - Value

Experimental Group

Post-Test

Table 5: Paired sample statistics of Height, Weight, BMI, Calcium, 

Phosphorous and PTH of Control and Experimental group 

Signi�cant value = 0.001
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It is clear from statistics that control group showed 

signi�cant difference in PTH level during interventional 

period as shown by (15.43µg/ml to 20.37 µg/ml, p 

value<0.001). Similarly, the changes in experimental group 

were also signi�cant in calcium, phosphorus and PTH as 
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shown (8.51mg/dl to 10.24 mg/dl, p value<0.001), (3.82 mg/dl 

to 4.59 mg/dl, p value<0.001) and (16.47 µg/ml to 29.20 

µg/ml, p value<0.001) respectively. RT is bene�cial for 

reducing weight and BMI (weight p value <0.001, and BMI p 

value <0.001). At pre test stage the levels of calcium, PTH 

and phosphorus were same in both groups. The data of 

pretest of control group and experimental group revealed 

no signi�cance difference in the calcium, phosphorus and 

PTH level of both groups (p value >0.001). At pre stage of 

intervention and post stage of intervention calcium and 

phosphorus levels revealed no signi�cance in the control 

group (p value >0.001). At post interventional stage 

experimental group revealed signi�cance difference in the 

calcium, phosphorus and PTH level vs. control group after 

12 weeks of resistant exercises, whereas routine chores of 

daily life   produced no signi�cant effect (p value <0.001). At 

post stage of intervention only PTH showed signi�cant 

difference in the control group than the pre interventional 

stage (p value <0.001).

DOI:https://doi.org/10.54393/pbmj.v5i5.465 

The present study determined the effect of free weight 

resistance exercises on different physical parameters 

weight, height, BMI, and chemical parameters for bone 

health (calcium, phosphorus and parathyroid hormones) 

were determined. The study was conducted on two groups, 

control vs. experimental, equally selected from urban and 

rural population. The study revealed that RT has signi�cant 

effect on the serum calcium level in both urban and rural 

children after 12 weeks of training. Many reports have 

suggested that calcium level is mainly dependent on the 

level and intensity of exercise. A study looked [18] at the 

effects of calcium and resistance exercise on bone density 

in healthy children aged 7 to 16 years, and found that bone 

density increased. Similar studies of Welch and Weaver 

(2005) have also reported that moderate exercise appears 

to have a positive effect on calcium balance and to increase 

bone metabolism as well [19]. It is also important to report 

that another study has reported a signi�cant increase in 

calcium and phosphorus concentration after 8 weeks of 

continuous training for 3 days a week for 90-120 minutes 

[20]. The study revealed that RT has signi�cant effect on 

the parathyroid hormones in both urban and rural children 

after 12 weeks of training. Physical exercise is important for 

improving body systems in order to achieve high peak bone 

mass and avoid bone fractures. When working out, the 

concentrations of PTH and calcium in the blood were 

calculated. PTH and serum calcium levels increased in 

response to physical activity. Long-term activity boosts 

PTH production, according to the �ndings [21].

increases the serum calcium level, phosphorous and 

parathyroid hormones in the blood of children. The 

researcher further concluded that moderate exercise 

appears to have a positive effect on calcium balance and as 

well as increase bone metabolism. Irrespective of the 

nature of training, exercise in any form is bene�cial. 

Resistance training is important for improving systems in 

order to achieve high peak bone mass and avoid bone 

fractures. Resistance training needs special consideration 

for bone mineralization.
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Malnutrition is a widespread problem worldwide and 2 

billion children worldwide suffer from acute malnutrition 

(SAM), with the greatest burden in sub-Saharan Africa and 

South Asia [1,2]. In Southeast Asia, the mortality rate varies 

from 6% to 40%, and some series of complicated MAS have 

a mortality rate of more than 32%, even with the treatment 

suggested by the WHO. In developing countries such as 

Pakistan, this is often the result of socio-economic, 

political, environmental or natural disasters [3]. A 

signi�cant proportion of sick children admitted to hospital 

also have MAS. Associated disease may further contribute 

to malnutrit ion with worse outcomes. Inpatient 

malnourished children have a higher complication rate, 

higher mortality, longer hospital stays, and higher 
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hospitalization costs [4,5]. The lack of infrastructure to 

monitor growth and regular institutional assessments is 

responsible for the persistence and late detection of 

malnutrition in these children [6,7]. Better nutritional 

status is associated with better survival and better 

outcomes. After clinical recovery, aggressive nutritional 

management is the cornerstone of caring for these 

children and a more promising strategy for improving 

outcomes [8,9]. This prospective study was conducted 

using WHO guidelines and basic principles of management 

of severe acute malnutrition. We plan to identify the 

morbidity patterns of children with MAS. This test may be 

helpful  in  screening for  and ear ly  detection of 

complications requiring hospitalization to prevent 
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mortality from these complications. This study aims to 

identify the morbidity patterns of children with severe 

acute malnutrition.

M E T H O D S

Table 2 shows the incidence pattern, and the main 

incidence in children with MAS are diarrhea (46.7%), 

pneumonia (18.7%), sepsis (15.3%), and other diseases such 

as meningitis 5(3.3 %), severe skin infections, 7(4.7%), 

urinary tract infections 9(6%), and eye lesions due to 

vitamin A de�ciency 2(1.3%). 13 (8.7%) patients had measles 

with diarrhea and pneumonia. Four patients had 

tuberculosis (TB), three had pulmonary tuberculosis, and 

one had meningeal tuberculosis. Rickets was found in 11 

(7.3%) children with biochemical and radiological changes. 

One patient had malaria (Table 2).

R E S U L T S

qualitative variables as frequency and percentage.

This cross-sectional study was conducted at the Abbasi 

Shaheed Hospital for a six-month duration from July 2021 

to December 2021. The study included children aged 1 to 59 

months with MAS de�ned as Z-score (WHZ) <-3 SD), with or 

without bilateral pitting edema, and with any of the 

following symptoms: anorexia, severe anemia, severe 

dehydration, systemic infection, and high fever. Children 

over 60 months of age with severe birth defects or severe 

neurological disorders or medical and surgical conditions 

that make feeding through the mouth or nose di�cult were 

not included. All children were done with a detailed 

laboratory and clinical evaluation by a general practitioner, 

with speci�c stress on their comorbidities and nutritional 

status. The demographic pro�le, including gender, age, 

weight, height, WHZ score and length of stay, discomforts 

related to the presentation, and an appropriate physical 

examination were recorded on a pre-designed form. 

Patients were monitored and assessed daily during their 

hospital stay in order to identify various medical conditions 

and related congenital or hereditary disorders. The 

children were managed according to the WHO standard 

guidelines for the management of SAM. Nasogastric tube 

feeding was preferred for children who were too sick to be 

fed orally. All patients were given oral vitamin A on 

admission (200,000 IU for patients> 12 months or 100,000 

IU if <12 months), additional doses were given on days 2 and 

14 in patients with clinical symptoms of vitamin A 

de�ciency. Children with diarrheal dehydration are 

managed with a rehydration solution. In the �rst phase of 

treatment (3-4 days), F-75 medicated milk (prepared from 

powdered milk in the hospital kitchen) was used, followed 

by F-100 or RUTF medicated milk (ready-to-use 

therapeutic food) as the case may be in the second phase. 

Infants less than 6 months of age used infant formula and 

diluted F-100. All children underwent blood glucose, 

complete blood count, urine tests, and serum electrolytes. 

Depending on the patient's clinical condition, additional 

laboratory tests were performed, such as chest X-ray, 

blood culture, urine culture and hypersensitivity, arterial 

blood gas analysis, and abdominal ultrasound. Almost all 

patients were treated with penicill in-gentamicin 

antibiotics, with the exception of 12 young children who 

received the combination of ceftriaxone and amikacin. The 

social science statistical package (SPSS) for Windows 

version 17 was used for data analysis. Quantitative variables 

were expressed as mean + standard deviation, and 

A total of 150 children were admitted according to the 

admission criteria. The number of males was 85 (56.7%) and 

females 65 (43.3%), and the male to female ratio was 1.4: 1. 

120 (80%) had severe wasting without edema and 30 (20%) 

had malnutrition with edema. The average length of stay 

was 10± 3.6 days. Table 1 describes the main characteristics 

of children with MAS.

 

Characteristics  
Overall 
n=150 

(%) 

1-6 months 
n=44 

7-24 
months 

n=71 

25-59 
months 

n=32 
  Gender  

     Male 
     Female 

  
85(56.7)  
65(43.3)  

  
25(29.4)  
21(32.3)  

  
48(56.5)  
23(35.4)  

 
12(14.1) 
21(32.3) 

   WHZ Scores   
     3 SD 
    4 SD 

  
58 (38.7)  
92(61.3)  

  
15(25.9)  
27(29.3)  

  
26(44.8)  
49(53.3)  

 
17(29.3) 
16(17.4) 

     Edema  
      Yes 
      No 

  
30 (20)  
120(80)  

  
05(16.7)  
37(30.8)  

  
17(56.7)  
58(48.3)  

 
8(26.7) 

25(20.8) 
Feeding at the time of  admission:  
      Breast Feeding  
      Bottle Feeding  
      Semi-solids only  
      Breast Feeding & Semi -Solids  

  
42 (28)  
39 (26)  
31 (20.7)  
38 (25.3  

  
19(45.2)  
17(43.6)  

0  
03(7.9)  

  
21(50.0)  
19(48.7)  
11(35.5)  
20(52.6)  

 
      2(4.8) 

3(7.7) 
20(64.5) 
4(10.5) 

 Mean Height (cm)  66.8  54.6  65.0  79.5  
 Mean Weight (Kg)  5.3  3.01 5.21  7.37  

Table 1: Baseline Features of Children with Severe Acute 

Malnutrition n=150

Morbidity 

Diarrhea 	

Pneumonia

Sepsis 	

Measles 	

Rickets 	

Hyponatremia 

Hypokalaemia 

Hypoglycaemia  

70

28

23

13

11

30

21

16

46.7 

18.7 

15.3 

8.7 

7.3 

2 0 

1 4 

10.7 

Number Percentage

Metabolic abnormalities

Table 2: Morbidity Pattern in Children with Severe Acute 

Malnutrition (n=150)

Acute watery diarrhea was observed in 68(45.3%) of 

diarrhea cases, while persistent diarrhea was observed in 
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only four of them. 58 patients were severely dehydrated, 

while others were or were not dehydrated. The second 

most common type of morbidity was pneumonia, including 

secondary to measles and tuberculosis. Out of 23 (15.3%) 

patients with sepsis, 18 had leucocytosis and 5 had 

leukopenia as a marker of sepsis. Blood culture sensitivity 

was positive in 6 patients, Klebsiella pneumonia 3, 

Enterobacter 2 and Streptococcus pyogenes 1. Anemia 

occurred in 123 (82%) patients with severe malnutrition. 

The haemoglobin level was <4 g / dL in 12 patients, 4.1 to 7 g / 

dL in 35 patients, and 7.1 to 10 g / dL in 90 patients and 

remaining 12 have above 15 g / dL. 88 (58.7%) of the children 

had a fever during the presentation at temperatures 

between 100 ° F and 104 ° F. None of them were 

hypothermic (<95 ° F); only one child had a normal 

temperature of less than 97 ° F.

One or more metabolic abnormalities have been observed 

in patients with MAS on admission or during hospital stay. 

The most common metabolic abnormality in 45(30) % of 

children was hyponatraemia followed by hypokalaemia 

(18%). Hypoglycaemia was observed in 12.7% of cases, and 

10 (6.7%) had hypernatremia (> 150 meq / l). 21 (14%) children 

had congenital or hereditary defects. 9 (6%) had central 

nervous system disorders such as hydrocephalus 2, 

cerebral cyst 2, leukodystrophy 1, and seizure disorders 4. 

Five had congenital heart disease, 2 had ventricular 

communication, and 3 had pulmonary hypertension. Of the 

130 children who received �rst-line antibiotic therapy with 

intravenous penicillin and gentamicin, 93 recovered and 57 

(38%) received cephalosporin and amikacin. 9 patients 

switched to other antibiotics such as ciproxin 5, 

vancomycin 2, and imipenem 2.

D I S C U S S I O N 

C O N C L U S I O N

the risk of death, and in hospitalized children, a blood 

culture or chest X-ray may be necessary. Studies from Asia 

have found bacteremia and/or sepsis in 16% of cases. In our 

study, the majority of sepsis patients had leucocytosis 

(78.3%), which is similar to the study in Pakistan. Blood 

culture e�ciency was positive in 6 patients, Klebsiella 

pneumonia 3, Enterobacter 2, and Streptococcus 

pyogenes 1. In contrast, research in Africa showed a high 

prevalence of gram-positive organisms (68.6-71%); A study 

in Uganda listed Staphylococcus aureus, streptococcus 

and H in�uenza as the most common bacterial causes of 

pneumonia [19,20]. Urine culture reports showed E. coli 

and Klebsiella species. In a study conducted in Gambia, E. 

coli was found in 55.6% of isolated urine cultures. 

Malnutrition remains very common in hospitalized children 

with chronic conditions such as chronic renal failure, heart 

failure, or neurological disorders [21]. We have seen MAS 

cases associated with congenital heart disease, 

urolithiasis, neurological, metabolic and chromosomal 

abnormalities but these abnormalities have been excluded 

in other studies. Micronutrient de�ciencies, especially 

vitamin A, zinc, and iron, are important risk factors for high 

mortality in children with MAS and infections. Ejaz et al., 

Reported a high frequency of micronutrient de�ciencies, 

with iron de�ciency anemia the most frequent (80.3%), 

followed by vitamin D de�ciency (rickets 35.7%) and vitamin 

A de�ciency (18.7%) [21,22]. In addition, we found that the 

incidence of anemia (iron, folate, vitamin B12 de�ciency) 

was high at 82%, but that the incidence of rickets (7.3%) and 

vitamin A de�ciency (1.3%) was low. Blood transfusion, 

intravenous �uid infusion, hypokalaemia, and sepsis are 

major risk factors for mortality [23,24]. This high mortality 

rate indicates critical and advanced patient stages in 

tertiary hospitals. The strength of our study was a fairly 

good sample size with clinical, laboratory, and radiological 

evaluations of patients in Pakistan, which may have 

contributed to the local source of data on MAS, however as 

the study was limited to only one hospital, it cannot be 

estimated for the country's population.

In our study, most children had signi�cant weight loss 

(80%) and 20% had edema malnutrition. Similar numbers 

were reported in Asian studies where severe wasting 

occurred in 75% of cases and edema malnutrition occurred 

in 25% of cases [10-12]. Studies from Africa have shown 

higher rates (48.2% -70%) of edema malnutrition [13,14]. 

Several studies have shown that MAS is more common in 

boys than in girls. The explanation for the apparent male 

dominance is unknown [15]. According to our research, 

male dominance (56.7%) has been documented; but no 

reason could be attributed to it. In contrast, other Pakistani 

studies reported a female predominance [16]. Lack of 

breastfeeding, inadequate vaccinations, poor hygiene and 

sanitation, and MAS likely contribute to the high rate of 

these infections in the present study [17,18]. In severe 

cases of pneumonia, which may not be manifested by the 

usual clinical symptoms, the presence of MAS increases 

The spectrum of incidence in hospitalized children with 

severe malnutrition includes both congenital or hereditary 

defects and infections. The sepsis and diarrhea with 

metabolic disturbances mainly contributed to the 

mortality. We recommend training in personal hygiene, 

h a n d  wa s h i n g ,  m o t h e r  a n d  b a by  n u t r i t i o n,  a n d 

immunization to prevent infections and malnutrition. 

Women's education, the provision of safe drinking water, 

sanitation, immunization through the implementation of 

integrated disease management programs for newborns 
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and children, and environmental management of acute 

malnutrition in primary care are essential to prevent 

morbidity and mortality.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

In the human body; the major lymphatic organ is spleen 

supplied by the splenic artery, the main division of the 

celiac trunk [1,2]. It crosses the lienorenal ligament and 

approaches the spleen hilum where it splits into 2-3 main 

branches, each of which divides mainly into 2-4 secondary 

branches [3,4]. Also, inferior and superior polar arteries 

arise from the primary branches or splenic trunk and pass 

into the spleen pole without entrance in the hilum [5,6]. The 

spleen partial elimination is probable because its division 

into sections parted by a �brous septum, and every section 

has its individual major artery blood supply. The occurrence 

of spleen segmentation can be accredited to its 
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Human spleen has various functions including immune system regulation and haematopoisis. 

The spleen is an extremely vascularized and fragile organ. It is the second major lymphatic 

organ, containing 25% of lymphoid tissue in the body, and has haematologic and immunologic 

roles. Objective: To understand the segmental branches morphometry of the polar and splenic 

arteries. Methods: The analysis was performed on 86 spleens collected from adult human 

cadavers of not known gender, stored in 10% formalin solution. In the Department of Anatomy, 

Mohi-ud-Din Islamic Medical College (MIMC), Mirpur, Azad Jammu & Kashmir and Women 

Medical and Dental College Hospitals, Abbottabad for six- months duration from July-December 

2021 Results: In 59 (68.6%) spleen samples; there were 2 primary branches, 23 (26.7%) samples 

had three primary branches, and 4 (4.7%) specimens had four primary branches. 20 (23.3%) 

samples had superior polar arteries, 34 (39.5%) had inferior polar arteries, and both inferior and 

superior polar arteries in 7 (8.1%) samples. The inferior polar artery length ranged from 0.9-5.90 

cm, with 3.17 cm of average length and 3.30 cm median length. The superior PB diameter ranged 

from 0.8-4.12 mm, with 2.20 mm average length and 2.4 mm median length. The mean diameter 

of middle PB ranged from 0.8 mm to 3.6 mm, with an average of 2.10 mm and 2.4 mm median 

length. The superior polar artery diameter ranged from 0.5-3.1 mm, with 1.40 mm average length 

and 1.4 mm of median. The inferior polar artery diameter varies from 0.5-2.9 mm, with 1.3 mm of 

an average diameter with 1.4 mm median. Conclusions: As various splenic sparing surgeries 

depend on a better information of the vascular anatomy of the spleen, this analysis enhances 

the current information about the segmental branches' morphometry of the splenic artery.

A R T I C L E I N F O A B S T R A C T

How to Cite: 

Hussain , A. ., Yunus, S. ., Qasim Hayat, N. ., Hafeez 

Baloch, A. ., & Rashid, A. . (2022). The Splenic Artery 

and Segmental Branches Morphometric Study in 

Humanoid Cadaver Spleens by Method of Dissection: 

The Splenic Artery and Segmental Branches . 

P a k i s t a n  B i o M e d i c a l  J o u r n a l ,  5 ( 5 ) . 

https://doi.org/10.54393/pbmj.v5i5.461

Key Words: 

Splenic Artery, Polar Artery And Segmental Branches

progression or �nal artery division [7,8]. Improved 

structural information of segmental distribution and 

lesions of the splenic artery is important for partial organ 

removal [9]. Since various spleen-sparing surgeries 

depend on improved knowledge of the spleen vascular 

a n a to m y,  t h i s  s t u d y  c o m p l e m e n t s  t h e  c u r r e n t 

understanding of the segmental branches' morphometry of 

the splenic artery [10]. To learn about the splenic artery and 

its segmental branches. Examine the polar arteries and 

assess the dimension of the segmented and main pole 

branches. Evaluate the diameter of the polar branches and 

primary segmental branches.
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The analysis was performed on 86 spleens collected from 

adult human cadavers of not known gender and age, stored 

in 10% formalin solution. The gross dissection was 

per formed according to the instructions in  the 

Cunningham Manual. The identi�cation of the spleen was 

done and released from the stomach and posterior wall of 

abdomen by dissecting the lienorenal and gastrosplenic 

ligament. About 10cm proximal to the spleen hilum; splenic 

artery was cut, after which the it was removed. The fat and 

fascia near the hilum were removed to reveal segmental 

splenic artery branches. First, major segmental branches 

of the polar and splenic arteries, if present, were 

recognized and recorded, and after that the lengths of 

polar arteries and segmental branches were evaluated 

directly by means of a digital Vernier caliper. The outer 

diameter of the polar arteries and segmental branches 

were assessed directly 1 cm distal from their origin by 

means of a digital Vernier caliper. During the measurement, 

care was taken not to press the artery against the edge of 

the caliper.

M E T H O D S

R E S U L T S

The splenic artery supplies the spleen, which divides into 2 

or 3 terminal branches and ends at the hilum. These are the 

so-called superior, middle and inferior main branches 

[11,12]. The speci�c part of the spleen is supplied by these 

branches divided by avascular plane. Therefore, these 

arteries split the spleen into different arterial sections 

[13,14]. We observed 2-4 major branches in this study. In 

few spleens, branch that arises from the splenic artery 

itself or from its main branches, do not penetrate the hilum, 

but enter the spleen poles and called as the inferior and 

superior polar arteries. These similarly supply the spleen 

speci�c segment, which are regarded as the polar 

segments [15,16]. The dimension of the superior PB ranged 

from 0.4-4.3 cm, with 1.70 cm average length and 1.2 cm of 

median. The mean dimensions of middle PB vacillated from 

0.3-2.1 cm, with 1.13 cm average length and 1.1 cm median 

PBMJ VOL. 5, Issue. 5 May 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

In 59 (68.6%) spleen samples; there were 2 primary 

branches, 23 (26.7%) samples had three primary branches, 

and 4 (4.7%) specimens had four primary branches (Table 1). 

20 (23.3%) samples had superior polar arteries, 34 (39.5%) 

had inferior polar arteries, and both inferior and superior 

polar arteries in 7 (8.1%) samples (Table 2). The inferior 

polar artery length ranged from 0.9-5.90 cm, with 3.17 cm of 

average length and 3.30 cm median length. The superior PB 

diameter ranged from 0.8-4.12 mm, with 2.20 mm average 

length and 2.4 mm median length. The mean diameter of 

middle PB ranged from 0.8 mm to 3.6 mm, with an average 

of 2.10 mm and 2.4 mm median length. The superior polar 

artery diameter ranged from 0.5-3.1 mm, with 1.40 mm 

average length and 1.4 mm of median. The inferior polar 

artery diameter varies from 0.5-2.9 mm, with 1.3 mm of an 

average diameter with 1.4 mm median (Table 3,4).

Primary segmental 
branches

Numeral of 
specimens (86)

%age 

One

Two

Three

Four

Nil

59

23

4

0

68.6

26.7

4.7

Table 1: Numeral of splenic artery with its primary segmental 

branches

Polar artery Numeral of 
specimens (79)

%age 

Inferior Polar Artery

Superior Polar Artery

None (no polar artery)

Superior & Inferior Polar Artery (Both)

Nil

59

23

4

0

68.6

26.7

4.7

Table 2: Distribution of Polar artery

Length

No

SD

Mean 

Maximum 

Minimum

Median 

Superior 
primary

 segmental

86

0.740

1.70

4.3

0.4

1.2

Middle 
primary 

segmental 
branch

49

0.670

1.13

2.1

0.3

1.1

Inferior 
primary 

Segmental

86

0.990

1.92

5.1

0.30

1.6

Extra 
primary 

segmental 
branch

5

0.8

1.4

1.7

0.4

1.59

Superior
 Polar 
artery

Inferior 
polar 

artery

20

1.210

2.80

5.51

0.8

2.4

34

1.34

3.17

5.9

0.9

3.30

Table 3: Dimension of polar artery and primary segmental branches

Length

No

SD

Mean 

Maximum 

Minimum

Median 

Superior 
primary

 segmental

86

0.821

2.20

4.12

0.8

2.4

Middle 
primary 

segmental 
branch

49

0.690

2.10

3.6

0.8

2.4

Inferior 
primary 

Segmental

86

0.820

2.13

4.4

0.6

2.10

Extra 
primary 

segmental 
branch

5

0.5

2.3

3.9

1.9

1.2

Superior
 Polar 
artery

Inferior 
polar 

artery

20

0.660

1.400

3.1

0.5

1.4

34

0.570

1.310

2.9

0.5

1.4

Table 4: The polar artery and primary segmental branches diameter

Figure 1A: Superior Polar artery B: Inferior polar artery C: both inferior and 

superior polar artery 
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length. The dimension of the inferior PB vacillated from 

0.30-5.1 cm, with 1.92 cm average length and 1.6 cm median 

length. The extra length of PB varies from 0.4-1.7 cm, with 

1.4 cm of average length and 1.59 cm median length. In our 

study, 18 (22.8%) samples had superior polar arteries, 32 

(40.5%) have inferior polar arteries, and both inferior and 

superior polar arteries in 6 (5.2%) samples. A detailed 

information of the anatomy of the individual segmental 

branches is vital for accessing and ligating the arteries 

during surgical procedures. In this analysis, the superior 

polar artery length varies from 0.8-5.49 cm, with an 

average of 2.76 cm and 2.8 cm median length. The superior 

polar artery length varies from 0.8-5.51 cm, with 2.80 cm of 

average length and 2.4 cm median length [17,18]. The 

inferior polar artery length ranged from 0.9-5.90 cm, with 

3.17 cm of average length and 3.30 cm median length. The 

superior PB diameter ranged from 0.8-4.12 mm, with 2.20 

mm average length and 2.4 mm median length [19]. The 

mean diameter of middle PB ranged from 0.8 mm to 3.6 

mm, with an average of 2.10 mm and 2.4 mm median length 

[20]. The PB inferior diameter ranged from 0.6 mm to 4.4 

mm, with an average of 2.13 mm and 2.10 mm median 

length.
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Complete splenectomy is usually performed following 

spleen injury, predisposing to immunosuppression and 

predisposing the normal host to life-endangering 
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haematologic depiction. To remedy this, a partial 

splenectomy can be performed by ligation of the speci�c 
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morphometry of the splenic artery.

R E F E R E N C E S

Revathi S.  A Cadaveric study of Segmental Branches 

of Splenic Artery-Anatomy and Its Variations 

(Doctoral dissertation, Madurai Medical College, 

Madurai).

Maske SS, Kataria SK, Raichandani L, Dhankar R. A 

Cross-sectional study of anatomical variations in the 

splenic artery branches.

Tenaw B, Muche A. Assessment of anatomical 

variation of spleen in an adult human cadaver and its 

clinical implication: Ethiopian cadaveric study. Int J 

Anat Var 2018 Dec; 11:139-42.

Srividhya E, Rajapriya V. variations in the branching 

pattern of coeliac artery in adult human cadavers of 

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

DOI:https://doi.org/10.54393/pbmj.v5i5.461
Hussain A et al.,

The Splenic Artery and Segmental Branches 

155



r e v i e w  a n d  m e t a - a n a l y s i s .  J o u r n a l  o f 

Gastrointestinal Surgery. 2018 May;22(5):802-

17.doi.org/10.1007/s11605-018-3669-1

Bolintineanu LA, Costea AN, Iacob N, Pusztai AM, Pleş 

H, Matusz P. Hepato-spleno-mesenteric trunk, in 

association with an accessory left hepatic artery, and 

common trunk of right and left inferior phrenic 

arteries, independently arising from left gastric 

artery: case report using MDCT angiography. Rom J 

Morphol Embryol. 2019 Jan 1;60(4):1323-31.

Blanco P, Samokhina SI, Afanasiev SA, Kennedy CR, 

Popov SV, Burns KD, et al. A novel method for 

comparison of arterial remodeling in hypertension: 

Quanti�cation of arterial trees and recognition of 

remodeling patterns on histological sections.

Haobam RS. Study of the Anatomical variations of the 

liver in Human (Doctoral dissertation, Christian 

Medical College, Vellore).

Khanday S. Anatomical variations in the human body: 

exploring the boundaries of normality (Doctoral 

dissertation, Kingston University).

Alvino VV, Fernández‐Jiménez R, Rodriguez‐ 

Arabaolaza I, Slater S, Mangialardi G, Avolio E, 

Spencer H, et al. Transplantation of allogeneic 

pericytes improves myocardial vascularization and 

reduces interstitial �brosis in a swine model of 

reperfused acute myocardial infarction. Journal of 

the American Heart Association. 2018 Jan 22;7(2): 

e006727. doi.org/10.1161/JAHA.117.006727

Derewicz D, Taras R, Florescu C, Balgradean M, Sajin 

M. morphometry of podocytes–a single center study 

of pediatric patients: is there any correlation with 

proteinuria level?

Breguet R. Role of abdominal and interventional 

radiology in multidisciplinary management of 

alcohol-related liver disease (Doctoral dissertation, 

University of Geneva).

PBMJ VOL. 5, Issue. 5 May 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

[14]

[15]

[16]

[17]

[18]

[19]

[20]

DOI:https://doi.org/10.54393/pbmj.v5i5.461
Hussain A et al.,

The Splenic Artery and Segmental Branches 

156



Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Malignancy of the cervix also known as cervical cancer is 

the most common type of malignancies in females 

worldwide, and remains a leading cause of death due to 

cancer in the women of developing countries, affecting 

nearly 7.9% of all cancers in the females [1,2]. In developing 

countries nearly 70% a cancer is of cervical origin and is 

major cause of mortality in developing countries [3,4]. In 

Pakistan, cervical cancer ranks among fourth commonest 

malignancies and rising prevalence has been evident from 

various studies [3,5]. In the developed countries like United 

States, the frequency and incidence of cervical cancer is 

relatively low. This decline in invasive cervical cancer over 

the past few decades in the United States has been 

observed [6] but it is still a high risk for females in various 

developing countries. In developing countries, the trend of 

epidemiology has been accredited to mass screening with 

Papanicolaou tests (Pap test), which allows the detection 

as well as the treatment and management of different pre-

invasive diseases [7]. The etiologic role of human 

papillomavirus (HPV) infection has been investigated in 

cervical cancer which has led to the addition of HPV testing 

in the screening regimen of females with age of 30 years to 

65 years [8]. However, females with de�nite symptoms, and 

abnormalities in initial screening test results, or who 

presented with a gross lesion of the cervix were 

recommended to be best investigated through colposcopy 

and biopsy [9]. According to the study, 10.2% of cases have 

been detected by Pap's smears [3]. Pap's smear is easy, 

rapid, and basically painless screening test for the 

detection of cervical dysplasia or cervical malignancy 

[3,5,10]. Since its advent, there has been a dramatic 

reduction in morbidity and mortality due to cervical 

malignancy worldwide. Cervical intraepithelial neoplasia is 

a curable disease if detected at early stage. Bal et al., have 
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Cervix malignancy is one of the common types of cancer all across the globe. Among all the 

types of cancers in females, cervical cancers are the major cause of mortality. The detection 

and management of these types of cancers are necessary. One of the easiest tests is Pap's 

smear which is a rapid and painless screening test for detection of cervical dysplasia or cervical 

malignancy. Objective: To calculate the current magnitude and most frequent abnormal Pap's 

smear in the female population of Sindh, Pakistan, and to determine the frequency of abnormal 

Pap's smears in patients with vaginal discharge. Methods: It was descriptive cross-sectional 

research conducted for six months in department of Obstetrics & Gynecology Unit, Civil Hospital 

Karachi from November, 2017 to May, 2018. A total of 214 women with vaginal discharge were 

included in this study. Demographic variables and history of previous pelvic or abdominal 

surgery was recorded. All enrolled women underwent examination of cervix and cell sample was 

obtained with Ayr's spatula for pap's smear and evaluated Results: The average age of the 

women was 34.86 years, frequency of abnormal pap's smears in patients with the vaginal 

discharge was observed in 4.67% (10/214) cases. Out of 10 cases, infection was observed in 8 

women and 2 patients exhibited dysplasia. The frequency of abnormal Pap's smears in patients 

with vaginal discharge was found to be low but the complaint of vaginal discharge was very 

common. Conclusions: It was concluded that factor such as increasing age, low socioeconomic 

status and high parity were the contributory factors for the vaginal discharge. So, there must be 

raised awareness among females about their reproductive system and self-concern for their 

own health.
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found abnormal pap smears in 5% cases, atypical 

squamous cells of undetermined signi�cance 0.3%, 

squamous intraepithelial lesion in 3.4% cases and invasive 

carcinoma in 1.3% [3]. Zaigham et al., have found 46% of 

women with abnormal transformation zone on screening 

for cervical neoplasia, of which 13% were found to have 

cervical cancer [11]. Lack of knowledge and decreased 

awareness regarding the role of Pap's smear has been seen 

in 70% of women of reproductive age. Another study by 

Noreen et al., in screening for precancerous lesions in Pap's 

smears found 3of .6% patients with dysplastic changes, 

2.8% with CIN-1.0.4% with CIN-11, 0.4% with CIN-III or 

severe dysplasia [12]. Numerous lesions like in�ammatory, 

infectious and reactive lesions mimic pre-cancerous 

lesions that give rise to false-negative results hence a 

careful reporting is essential Bukhari et al., have found the 

frequency of normal pap smears in 50%, neoplastic in 

10.2%, infective 38.3% and inadequate in 1.8% cases 

respectively [1]. Therefore, this research was designed to 

determine the frequency of abnormal Pap's smears to 

detect premalignant and malignant lesions or any 

abnormal smears in women attending OPD with the 

complaint of vaginal discharge. This will help to overcome 

morbidity and mortality by early detection of tumors in the 

pre-malignant stage and early management to prevent the 

progression of cervix disease.

PBMJ VOL. 5, Issue. 5 May 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

cervix was carried out, taking a cell sample from the cervix 

with Ayr's spatula for analysis. Patients with abnormal 

smears were recommended for colposcopy for further 

evaluation. Data analysis was performed using IBM SPSS 

Version 20. Mean and standard deviation was computed for 

age. Abnormal Pap's smear parity, marital status, 

socioeconomic status, and husband living abroad was 

calculated by frequency and percentages effect modi�ers 

like age. Marital status, husband living abroad, and 

socioeconomic status be controlled through strati�cation 

Chi-square test was applied by taking p< 0.05 as 

signi�cant.

M E T H O D S

It was a descriptive cross-sectional study design 

conducted in the Department of Obstetrics & Gynecology 

Unit 1, a 60-bedded ward in Civil Hospital Karachi for the 

duration of the study six months from November 2017 to 

May 2018. Non-probability consecutive sampling technique 

was used to recruit the participants for the study. A total of 

214 female patients were included in the study. The 

patients included in the study were females with an age 

range of 18 years to 60 years one or more of the complaints 

of recurrent vaginal discharge for greater than 4 weeks, 

married or unmarried, primiparous or multiparous. The 

patients were included in the study after getting written 

informed consent. The females with bleeding disorders like 

a history of hemophilia or platelet dysfunction or clotting 

dysfunction, complaints of post-coital bleeding and 

intermenstrual bleeding were excluded from the study. 

Patients were recruited according to the inclusion and 

exclusion criteria, the risks and bene�ts of the study were 

explained to them and after their informed consent, a 

detailed Performa was �lled containing the information on 

demographic variables like, age, gender, admission 

number, and any history of previous pelvic or abdominal 

surgery was recorded. All women enrolled have a Pap's 

smear in which the �rst after history examination of the 

R E S U L T S

A total of 214 women presenting with vaginal discharge 

were included in this study. Most of the patients were below 

40 years of age. The average age of the women was 

34.86+8.90 years. Regarding parity status, 76(35 51%) were 

nulliparity and 138(64.49%) had multi-party. All of the 

women were married including 26(21.15%) divorced and 

28(13.08%) lived separated from their husbands. The socio-

Economic status of the women was observed to be low, 

54(25.23%) women were not living with their husbands. The 

frequency of abnormal pap's smears in patients with the 

vaginal discharge was observed in 4.67% (10/214) cases. 

Out of 10 cases, infection was observed in 8 women and 

dysplasia was observed in 2 patients. Strati�cation 

analysis with respect to age, parity, marital status, living 

status with husband, and socioeconomic status was 

tabulated in table 1.

Table 1: Frequency of abnormal Pap's smear in patients with the 

vaginal discharge with age, parity, marital, socioeconomic, and 

living status

< 30

31-40

42-50

>50

Parity

Nill Parity

Multi Parity

Marital Status

Married

Divorced

Separated

Living with husband

Yes

No

Socioeconomic status

Very low

Low

Middle

2(2.4%)

3(3.7%)

4(11.1%)

1(7.7%)

1(1.3%)

9(6.5%)

6(3.8%)

0(0)

4(14.3%)

6(3.8%)

4(7.4%)

7(8.6%)

3(2.8%)

0(0)

81(97.6%)

79(96.3%)

32(88.9%)

12(92.3%)

75(98.7%)

129(93.5%)

154(96.3%)

26(100%)

24(85.7%)

154(96.3%)

50(92.6%)

74(91.4%)

103(97.2%)

27(100%)

83

82

36

13

76

138

160

26

28

160

50

81

106

27

3.76

2.98

7.38

1.21

4.99

0.190

0.084

0.025

0.271

0.082

Age (Years) Yes
Abnormal Pap's smear

No Total Chi-square p-value

n=214 
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Vaginal discharge is a frequently occurring gynecological 

problem after menstrual disorders. Discharge of the vagina 

may arise from upper or lower genital parts or tract, which 

can be a type of normal physiological or abnormal 

pathological condition but its occurrence can be alarming 

for females [13]. Unfortunately, in the developing countries 

of the world, there is silent culture by females, resulting in 

delayed diagnosis as well as treatment. A pathological 

discharge is observed to be ignored by considering it as a 

normal physiological discharge, which may be abnormal in 

many fastidious women. Cervical cancer is one of the most 

common types of cancer among females and is the leading 

cause of mortality and morbidity in developing countries 

[14]. Cervical infections frequently occur at reproductive 

age in women and are linked with various serious clinical 

complaints leading to abnormal vaginal discharge [15]. 

There are observed several risk factors associated with 

cervical cancer and cervical intraepithelial neoplasia due 

to cervical infections [16,17]. This is due to the fact that 

abnormal or disturbed �ora of the vagina can initiate 

producing carcinogenic nitrosamines leading to 

carcinogenesis so the screening of discharge is necessary. 

Pap smear is one of the screening tests accomplished by 

using cells of the uterine cervix [18,19]. The Pap test was 

introduced by George Papanicolaou and is known as the 

cervical screening test, with the advantages of its simple 

nature, quick to perform, and painless procedure. Thus this 

study was intended to determine the frequency of 

abnormal Pap's smears in patients with vaginal discharge, a 

total of 214 women, aged over 18- 60 years, either married or 

unmarried irrespective of parity resenting with vaginal 

discharge were included in this study. Cervical cancer and 

recommended screening policy of it varies from country to 

country based on the age, intervals of screening, and the 

total number of scheduled screening examinations of pap 

smears. Pakistan is a developing country and there are no 

speci�ed screening programs to carry out this test so 

cervical smears were carried out at the hospital by taking a 

sample from the females who visited the hospital. 

Regarding parity status, there were 76 (35.51%) nulliparity 

and 138 (64.49%) had multiparity. The present study, 

�ndings are in accordance with the results of Kulkarni et al., 

who also showed a signi�cant relationship between the 

discharge with variable high parity [20], and these �ndings 

were in contrast to the study which was conducted in Goa 

concluding the insigni�cance association between high 

parity and discharge [21]. All women were married of which 

26 (21.15%) divorced and 28 (13.08%) lived separated from 

their husbands which showed a signi�cant impact of the 

vaginal discharge occurrence with the active sexual life, 

these results were in consistent with the results of 
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research [22]. Most of the patients included in this 

research belonged to the lower socioeconomic condition 

showing a higher frequency of vaginal discharge in 

comparison medium-income group, depicting that female 

belonging to the lower-income group have a higher 

frequency and prevalence of vaginal discharge. These 

results were supported by the studies [20,23] reporting 

more vaginal discharge among females belonging to 

relatively lower socioeconomic status. As the majority, 

49.5% of the female population of the present research had 

low socioeconomic status and did not have any awareness 

about this health issue and were ignorant of the fact that 

this is a pathological problem and can be managed by 

consulting their physician and can be prevented by 

adopting safe sexual practices, to prevent abortion, early 

childbirth etc. This research also found that there was a 

high prevalence of vaginal discharge among women of 41 

years to 50 years, multipara, and separated which was in 

contrast to the �ndings [21] who reported a relatively 

higher rate of vaginal discharge in the group of young and 

unmarried females, which might be because of the fact 

that young and unmarried female having the abnormal 

vaginal discharge were vigilant to report this issue to the 

hospital, as this research was con�ned to a hospital. The 

major causative factors associated with abnormal vaginal 

discharge were poor hygiene, unsafe abortion, and various 

sexually transmitted disease. The frequency of abnormal 

pap's smears in females in the present research was 

observed to be 4.67% (10/214), and 8 women showed 

infection out of those 10 cases, while dysplasia was 

observed in 2 female patients. Likewise, the frequency of 

dysplastic smears was in accordance with the results of 

research by Nausheen documenting 4.16% [24], and 

another reported 6.12% [25]. Similarly, the study by   

showed a frequency of 2.6%. Another study also reported 

in�ammatory cytological patterns of cervical smear 

(53.33%), and squamous metaplasia (2.7%) respectively 

[27].

D I S C U S S I O N

C O N C L U S I O N S

The frequency of abnormal Pap's smears in patients with 

vaginal discharge was found to be low but as the frequency 

of vaginal discharge was highly prevalent among females 

so this problem need to be considered. The research 

concluded that various factors leads towards the vaginal 

discharge such as increasing age, high parity low 

socioeconomic status, poor hygiene etc. which are the 

major contributory as well as risk factors which may lead to 

cervical malignancies if not managed properly. There is a 

need of creating awareness among the community about 

health care facilities so that the females can instills 

themselves in self-assessment and care for their own 
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Liver �brosis, chronic �brosis and hepatic cirrhosis lead to 

liver cancer [1,2], the third leading cause of cancer-related 

deaths in the world [3]. Thus, herbal remedies can be 

substitutional approach against hepatic injury. Medicinal 

plants serve as a splendid reservoir for drug candidates. 

From the past few years, herbal medicines, have obtained 

more scienti�c awareness and demand against diverse 

diseases, including neurological malignancies, chronic 

hepatic diseases, in�ammations and many others [4]. The 

therapeutic relevance of the plants is attributable to their 

extensive array of phytochemicals called secondary 

metabolites [5]. These plant-based chemicals provide 

clinically innocuous, economical and available therapeutic 

alternative [6]. In this regard, the rich indigenous �ora of 

Pakistan contains a number of plants and their 

constituents that are mostly effective against malignant 

diseases such as chronic liver diseases [7]. For instance, 

Podophyllum hexandrum (kakora), Echinops echinatus (ont 

katara), Glycyrrhiza glabra, Phyllanthus niruri, Picrorrhiza 

kurroa and Silybum marianum etc. are some of the known 

local plants having anti-hepatotoxic actions [8]. However, 

Euphorbia pilulifera (snake weed) remains poorly 

investigated for liver disorders. Thus, therapeutic potential 

of E. pilulifera leaves against liver injury was investigated in 
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Liver �brosis is a natural process that initiates after liver injury to repair the damaged tissue. The 

liver has a signi�cant capacity for self-repair of the damaged tissue. To a great extent, the 

miscellaneous interactions of immune cell subtypes manage these repair procedures like 

�brosis and wound healing. Objectives: To assess the hepatoprotective and anti-in�ammatory 

potential of Euphorbia pilulifera through modulating the NF-KB/Nrf2/AKT/TGF-β1 pathway. 

Methods: Euphorbia pilulifera methanolic extract was primarily assessed for its cytotoxic 

potential against HepG2 cells. Methanolic extract of E. pilulifera showed 90% hepatoprotective 

activity against CCl -induced toxicity in HepG2 cells. The methanolic extract downregulated the 4  

NF-κB gene by 90%; the AKT, gene by 14%, and the TGF-β1 gene expression by 69% at the 

concentration of 50µg/ml at the mRNA level. On the other hand, methanolic extract of E. 

pilulifera increased the expression of the Nrf2 gene by 44% at 50µg/ml concentration. 

Furthermore, the antioxidant activity of leaves extract through DPPH radical scavenging assay 

was estimated. Results: Methanolic extract showed 50.83± 0.39% inhibition against DPPH 

radicals at 200µg/ml concentration. In addition, the anti-in�ammatory potential of the crude 

extract was assessed. The methanolic extract at 25µg/ml concentration revealed the maximum 

percentage of hemolysis protection. The methanolic extract was found highly effective against 

in�ammation and hepatotoxicity. Conclusions: Euphorbia pilulifera leaf extract has the 

potential to ameliorate hepatic injury and in�ammation in HepG2 cells.  
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starting from 200µg/ml-3.12µg/ml in triplicate in 

corresponding wells. Plain cells without treatment were 

considered as control. After 24 hours of treatment, media 

from the plate was removed, and 20µl of freshly prepared 

MTT solution was added. After 3 hours, purple-colored 

formazon crystals were developed, which were dissolved 

by adding 100µl of Dimethyl sulfoxide for 20 minutes. The 

developed color was quanti�ed at 570nm and 650nm using 

E L I S A  ( e n z y m e - l i n k e d  i m m u n o s o r b e n t  a s s a y ) 

spectrophotometer. The % of cell viability was determined 

using the formula below:
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this study, with the aim to propose new herbal hepatic 

drugs in near future. To propose a medicinal drug 

candidate, knowledge of its underlying mechanistic routes 

is imperative. Among important in�ammatory pathways, 

NF-κB cascade, is a prospective key determinant of hepatic 

�brosis which can be targeted to recover injury [9]. NF-κB 

cascade's role towards apoptosis and oxidative stress 

stimulation is momentous in all  kinds of cellular 

in�ammatory reactions [10] in which Nrf2 activation is also 

involved. Nrf2 activation reduces the oxidative stress and 

in�ammation by the repression of the NF-KB pathway [11] 

NF-κB pathway is also repressed by AKT signaling pathway 

during hepatic �brosis [12]. Moreover, TGF-β1 actuates 

Kupffer cells and aggravates hepatic �brosis [13]. 

Therefore, the current study is anticipated to halt the NF-

κB/Nrf2/AKT/TGF-β1 pathway against liver injury via 

prospective inhibitory medicinal plant. In the present 

study, the hepatoprotective and anti-in�ammatory 

potential of Euphorbia pilulifera was deliberated to explore. 

The hepatoprotective activity of the methanolic extract 

against CCl -induced toxicity on HepG2 cells was evaluated 4

via in vitro analysis. Furthermore, the antioxidant and anti-

in�ammatory potential of the methanolic extract was 

estimated. Hence, it was found that E. pilulifera has 

potential to reverse the liver injur y through NF-

κB/Nrf2/AKT/TGF-β1 pathway. This study can help to attain 

the health targets in the near future for feasible 

development to combat liver-related complications.

M E T H O D S

E. pilulifera crude extract preparation: The leaves of 

Euphorbia pilulifera were collected from CEMB (Centre of 

Excellence in Molecular Biology) and identi�ed by Dr. 

Zahoor of the Botany Department, University of the Punjab 

Lahore, Pakistan. The leaves of the plant were washed with 

tap water, air-dried, and then grounded into a very �ne 

powder in an electric grinder. Approximately 100g of 

powder was weighed and soaked in 500ml of 70% methanol 

and left overnight at room temperature. The next day, the 

mixture was �ltered through a Whatman No.1 �lter paper. 

The remnant was again soaked overnight in 50% methanol 

and repeated the procedure two more times. The �ltrate 

obtained after three times extraction was combined and 

dried. The dried crude extract was weighed, and stored for 

further use.

MTT cytotoxicity assay on HepG2 cells: MTT assay was 

used to evaluate the cytotoxic potential of E. pilulifera 

methanolic extract on HepG2 cells. For this purpose, 
4HepG2 cells at the density of 2×10  cells/well were plated in 

a 96-well plate and incubated in 5% CO  atmosphere at 2

37°C. The next day cells were analyzed and upon 70–80% 

con�uency, treated with several concentrations of extract 

% Cell viability = OD test (570-650)

OD Control (570mm-650mm)
x 100

Estimation of hepatoprotective activity of Euphorbia 

pilulifera: HepG2 cells were cultured in DMEM media in 96-

well plate. The next day, the media was aspirated, and cells 

were washed with IX PBS. After washing, the cells were 

treated with different concentrations of E. pilulifera 

methanolic extract, serially diluted from 200µg/ml to 

3.12µg/ml in DMEM. After 24 hours, media was discarded 

and cells were incubated in 0.1% CCl serum-free media for 4 

2 hours. The next day, MTT assay was performed to analyze 

the hepatoprotective activity of the methanolic extract.

Expression analysis of genes by Real-Time PCR: The total 

RNA was isolated using TRIzol reagent and cDNA was 

synthesized using cDNA synthesis kit in accordance with 

the manufacturer's directions. To evaluate the gene 

markers (Table 1) and pathway in samples, a real-time 

polymerase chain reaction (PCR) was conducted using 

SYBR Green master mix. Moreover, by using the RT-PCR 

comparative CT method (ΔΔCT), fold change was analyzed.

AKT

Nrf2

GAPDH

TGF-β1

NF-KB

GGACCTCAAGCTGGAGAACC

TTAGTCAGCGACAGAAGGAC

CGGATTTGGTCGTATTGG

ACTGCGCCCTTCTCCCTG

GTTTGTCCAGCTTCGGAGGA

CGACCGCACATCATCTCGTA

TCCACTGGTGTCTGTCTGGAT

AGATGGTGATGGGATTTC

CTTCACCAGCTCCATGTCGATAG

GACCTGTACTTCCAGTGCCC

199bp

179bp

473bp

188bp

153bp

Gene Forward primer Reverse primer Product 
size

Membrane stabilization percentage was also determined

DPPH radical scavenging activity: To evaluate the anti-

oxidative properties of the methanolic extract, DPPH free 

radical scavenging activity assay was conducted following 

the reported protocol. Brie�y, different concentrations 

(3.125µg/ml to 200µg/ml) of methanolic extract and 

standard (Gallic acid) were added, and then 0.1% DPPH 

solution was added to it. The mixture was incubated in the 

dark for 30 minutes. The absorbance was read at 517 nm. 

The % inhibition of DPPH was determined from the 

equation below:
% Hemolysis=

Absorbance of test sample
x 100

Absorbance of control

Table 1: Gene's primer sequences and product size used in this 

study
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presented as means± SEM from 3 experiments conducted 

in triplicates.

DPPH radical scavenging activity: The methanolic extract 

of E. pilulifera showed a dose-dependent antioxidant 

activity against DPPH free radicals (Figure 3). Methanolic 

extract showed a signi�cant DPPH-radical scavenging 

effect with an IC50 of 165.70 µg/ml.
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Statistical analysis: The scienti�c data was presented in 

the form of means and standard error and calculated via 

Microsoft Excel. Data was evaluated by GraphPad Prism 

software (version 8). Statistical signi�cance was analyzed 

by two-way ANOVA.

R E S U L T S

Figure 1: The dose-dependent non-toxic potential of E. Pilulifera 

methanolic extract in HepG2 cells 

Figure 4: Anti-in�ammatory activity of Euphorbia pilulifera 

methanolic extract

% Protection =
Absorbance of test sample

x 100
Absorbance of control[ [(( 100 -

Dose-dependent non-toxic potential  of 

Euphorbia pilulifera methanolic extract: MTT 

assay of the crude methanolic extract showed 

more than 90% cell viability up to 200µg/ml 

concentration (Figure 1). So, the methanolic 

extract was considered as non-toxic as their CC50 

was more than 200µg/ml.

Data are expressed as a percentage of control. Results are 

presented as means ± SEM from 3 experiments conducted 

in triplicates.

Cytoprotective effect of E. pilulifera crude extract 

against CCl  & H O -induced toxicity: MTT cytotoxic assay 4 2 2

of the methanolic crude extract showed cell viability up to 

90.04± 0.90% at 200µg/ml against CCl  and 86.54± 1.24% at 4

200µg/ml against H O  toxicity (Figure 2). So, the E. 2 2

p i l u l i fe r a  m e t h a n o l i c  e x t r a c t  i s  c o n s i d e r e d  a s 

hepatoprotective. 

Figure 2: The dose-dependent cytoprotective activity of E. 

pilulifera methanolic extract in HepG2 cells 
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Figure 3: DPPH radical scavenging activity of the methanolic 

extract and the standard compound gallic acid

The values are means± SEM of three independent 

experiments performed in triplicates.

Anti-in�ammatory activity of Euphorbia pilulifera 

methanolic extract: E. pilulifera methanolic extract at 

25µg/ml concentration revealed the maximum percentage 

of hemolysis protection (Figure 4A). In the heat-induced 

hemolysis method, the E. pilulifera methanolic extract at 

25µg/ml concentration indicated the lowest hemolysis 

(Figure 4B).
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acquired from three independent experiments and are 

demonstrated as the relative percentage of the control. -

Ve: Negative cells without any treatment, CCl4:CCl4 

treated cells (control). *p <0.01, **p < 0.001, ***p<0.0001 vs. 

control.
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(A) The bar plot represents the percentage protection of 

human red blood cells by methanolic extract of Euphorbia 

pilulifera as compared to aspirin (standard drug) as well as 

their corresponding percentage error. (B) The bar plot 

represents %age inhibition of hemolysis of human red 

blood cells by methanolic extract of Euphorbia pilulifera as 

compared to aspirin as well as their corresponding 

percentage error. *p<0.01, ** p<0.001, ***p<0.0001 vs. 

control (Aspirin).

Euphorbia pilulifera methanolic extract ameliorates 

CCl4-induced injury through NF-κB/Nrf2/AKT/TGF-β1 

pathway: E. pilulifera methanolic extract alleviated CCl4-

induced damage in HepG2 cells via regulation of NF-

κB/Nrf2/AKT/TGF-β1 pathway. The results showed that E. 

pilulifera methanolic extract downregulated NF-κB gene by 

90% and TGF-β1  gene expression by 69% at the 

concentration of 50µg/ml and AKT gene by 30% at 

100µg/ml concentration at mRNA level. While E. pilulifera 

methanolic extract was found to increase Nrf2 expression 

by 44% at 50µg/ml concentration as compared to control 

cells (Figure 5).

Figure 5: Effect of E. pilulifera methanolic extract on NF-

κB/Nrf2/AKT/TGF-β1 expression 

(A) Downregulation of NF-κB (B) Upregulation of Nrf2 gene. 

(C) AKT gene mRNA expression. (D) Modulation of TGF-β1 

mRNA expression. The results are denoted as means ± SEM 

Chronic liver diseases are a severe healthcare burden 

globally due to increase mortality and morbidity rate. Due to 

the prevalence of hepatic ailments globally and the 

limitations of existing remedies, the progress of safe, 

innovative, and inexpensive drugs with enhanced e�cacy 

is essential. Medicinal plants are an appropriate source of 

dormant pharmacological agents that need to be 

investigated  . Therefore, the current study focuses on 

identifying plant-based natural compounds for the 

treatment of liver-related diseases, aiming to �nd out 

drugs averting the development of liver diseases. For this 

purpose, Euphorbia pilulifera was selected because of its 

well-known therapeutic potential against different 

diseases. Euphorbia pilulifera is a weed belonging to the 

genus Euphorbiaceae reported to have many biological 

activities such as anti-in�ammatory, analgesic, wound 

healing, anti-asthmatic, anti-diabetic, etc. Many plants of 

the genus Euphorbiaceae are reported to possess 

protective activity against chronic liver injuries  . The 

methanolic extract with different concentrations 

(3.125µg/ml -200µg/ml) of E. pilulifera samples was 

considered non-toxic in HepG2 cells even at higher doses 

with more than 90% cell viability, so, they were further 

studied for their potential therapeutic activity against liver 

injury. A previous study revealed that Euphorbia pilulifera 

extracts were non-toxic to the Vero cell line at a higher 

concentration of 100µg/ml and its IC50 was greater than 

100µg/ml  . Further, the in vitro hepatoprotective activity of 

the methanolic extract against the CCl4 and H2O2-induced 

cytotoxicity was investigated. The extract of E. pilulifera 

displayed signi�cant cytoprotective potential by averting 

the HepG2 cells from cell death caused by CCl4. A previous 

study on the in vitro hepatoprotective effect of crude 

methanolic extract and sub-fractions of Inula crithmoides 

e t h y l  a c e t a t e  f r a c t i o n  s h o w e d  t h e  h i g h e s t 

hepatoprotective effect against CCl4-induced toxicity . 

Oxidative stress, which results from the production of free 

radicals in the body, is one of the major mechanisms 

underlying the progression of several pathological 

conditions  . Medicinal plants and their constituents can 

alleviate these free radicals. DPPH radical scavenging 

assay showed that E. pilulifera methanolic extract showed 

signi�cant DPPH-radical scavenging activity with IC50 

D I S C U S S I O N
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15.39± 0.94µg/ml. Likewise, the antioxidant potential of 

Albizia odoratissima was evaluated through DPPH  . 

In�ammation is re�ected as an advantageous process 

under normal circumstances. E. Pilulifera methanolic 

extract also exhibit anti-in�ammatory potential. E. 

Pilulifera methanolic extract at 25µg/ml concentration 

revealed the maximum percentage protection from 

hemolysis. Rehman et al., likely described the anti-

in�ammatory potential of Beta vulgaris L. extracts by 

e xe c u t i n g  a  d o s e - d e p e n d e n t  H R B C  m e m b r a n e 

stabilization assay. Further, the downstream pathway 

involved in the hepatoprotective activity of the E. pilulifera 

was investigated. Herein, NF-κB pathway activation 

contributes to oxidative stress and is considered in almost 

all in�ammatory reactions in the cell. Deregulation of the 

NF-κB pathway can cause a reduction in oxidative stress, 

therefore making it an effective therapeutic target  . Some 

other studies speci�ed that Nrf2 activation diminished 

oxidative stress and in�ammation via repression of the NF-

κB pathway  . In the current study, the results indicated that 

E. pilulifera methanolic extract downregulated the NF-KB 

gene by 90% at 50 μg/ml concentration. Furthermore, the 

Nrf2 gene expression was increased by 44% at 50 µg/ml 

concentration compared to control cells (CCl4-treated 

cells). The results demonstrated that E. pilulifera 

methanolic extract could avert liver �brosis through 

modulation of NF-κB and Nrf2 expression. Likewise, TGF-β 

is an essential cytokine that plays an important role in liver 

physiology and disease progression  . E. Pilulifera methanol 

extract downregulated AKT and TGF-β1 genes by 14 % and 

69 % respectively at 50µg/ml concentration as compared 

to control cells (CCl4-treated cells). AKT signaling pathway 

also has a vital role in tumor oncogenesis, as it regulates 

cell propagation and apoptosis.

The results demonstrated that E. pilulifera methanolic 

extract can treat liver �brosis by targeting TGF- β1 and AKT 

genes. In conclusion, E. Pilulifera methanolic extract is 

found highly effective in reversing the effect of CCl4 

damage. The methanolic extract of E. pilulifera was also 

found to modulate NF-KB/Nrf2/AKT/TGF-β pathway to 

reverse the liver damage. In the future, the E. pilulifera leaf 

extract can be explored for active constituent which may 

prove helpful in obtaining cost-effective and potent drugs 

against liver diseases.
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Despite being “the sixth most populous country on the 

planet with the population exceeding 184 million, Pakistan 

is facing a huge challenge of poverty where 61% of its 

population is living below US$2 a day [1, 2].  About 45% of its 

population has limited access to health services both 

public and private, especially in rural areas where 65% of its 

population resides [3]. The country lags far behind on 

almost all development indicators, particularly with regard 

to maternal and child health [4]. It has been estimated that 

approximately 28,000 women die annually in Pakistan due 

to preventable pregnancy-related complications. In 2008, 

Pakistan was included amongst the six countries that 

contributed to more than 50% of maternal deaths 

happening worldwide. Maternal and neonatal health are 

strongly interlinked. Around 33% of neonates in Pakistan 

die due to maternal infections and other problems related 

to pregnancy and delivery [5, 6]. The level of health among 

Pakistani women is alarmingly poor and contributes to both 

maternal and child morbidity and mortality. Some 

estimates from recent studies suggest that the lifetime 

risk of maternal death for Pakistani women is one in 93 [7]. 

Only half of the deliveries in Pakistan take place in the 

presence of skilled health provider and rural and less 

educated women are less likely to revive skilled delivery 
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Improving reproductive health is central to achieving the Millennium Development Goals on 

improving maternal health, reducing child mortality and eradicating extreme poverty. This 

requires that married couples should understand and adopt safe and effective methods of 

fertility control. Objective: To study the contraceptive behavior of young married couples 

presenting to fertility and contraceptive clinic – Dept. of Obstetrics & Gynecology, Liaquat 

University Hospital, Hyderabad. Methods: 100 young married couples with age in between 18 to 

25 years were enrolled (chosen via non-probability - consecutive sampling) for this cross-
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anonymous, self-structured, interview based questionnaire comprising of inquiring regarding 

basic biodata and sociodemographic details. Detailed history of marital relations, 

contraceptive knowledge and behavior along with complaints regarding self-perceived barriers 

to contraceptive use were noted. The data obtained was analyzed using SPSS version.21 & 

Microsoft Excel 360. Results: Active contraceptive practice at the time of survey was 31.5% and 
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already having at least 1 male child. Contraceptive use was less reported in couples early after 

their marriage and use was more frequent in later years. Conclusions: There is a dearth of 

knowledge among young married couples regarding more modern methods of contraception 

and the contraceptive practice is rather limited. The perception towards contraceptive too can 

be improved through proper education.
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care. Antenatal care coverage is far from optimal; 27% of 

pregnant women in Pakistan still receive no antenatal care 

and 40% do not receive postnatal care after delivery. In 

addition to maternal health, the dismal state of newborn 

health (as identi�ed by neonatal mortality rate) has 

remained virtually unchanged over the past 15 years [8]. 

Modern contraceptive methods, which have been 

documented to be highly effective means of improving 

maternal health by preventing unintended pregnancies in 

order to ensure healthy timing and spacing of births, only 

account for 26% of contraceptive use in Pakistan. 

Moreover, the overall levels of contraceptive use in rural 

areas continue to remain very low (around 31%), compared 

to 45% in urban areas. An estimated 890,000 induced 

abortions occur annually in Pakistan whereby one in seven 

pregnancies is terminated by induced abortion often 

performed in clandestine conditions and abortion being 

used as means to control fertility and an outcome of failed 

contraception [9, 10]. Out of the total fertility rate (TFR) of 

3.8 in Pakistan, one birth is unwanted. There are a number 

of structural and sociocultural factors that pose a 

challenge to improving maternal and newborn health (MNH) 

status in Pakistan. Lack of money, transportation, denial of 

family permission, or/and distance from health facility are 

some of the critical problems” [11, 12]. The fact that a 

majority of the population residing in the country 

comprises of young adults with peak fertility levels, and 

many fertile years up ahead of them, further necessitates 

the need to study the contraceptive behavior in our set-up 

if we hope to curtail the high population growth rate and 

meet the sustainable development goals.
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M E T H O D S

100 young married couples with age in between 18 to 25 

years were approved (chosen via non-probability - 

consecutive sampling) for this cross-sectional analysis. 

After taking written informed consent, data was collected 

using an anonymous, self-structured, interview based 

questionnaire comprising of inquiring regarding basic 

biodata and sociodemographic details. Detailed history of 

marital relations, contraceptive knowledge and behavior 

along with complaints regarding self-perceived barriers to 

contraceptive use were noted. The data obtained was 

analyzed using SPSS version.21 & Microsoft Excel 360.

Contraceptive practice was more common among literate 

individuals, with higher socio-economic status and those 

living in nuclear family and already having at least 1 male 

child. Contraceptive use was less reported in couples early 

after their marriage and use was more frequent in later 

years.
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Among the 100 couples participating in the study, we 

achieved a 92% response rate. The remaining responses 

were discarded owing to incomplete data. The mean age 

male partners stood at 23 (SD ± 0.54) while the mean age of 

the female partners was 20 (SD ± 1.2).

18 – 19 

20 – 21

22 – 23 

24 – 25 

Age (Years) Males; n (%) Females; n (%)

04 (4.35%)

15 (16.30%)

61 (66.30%)

12 (13.05%)

09 (9.78%)

74 (80.43%)

06 (6.53%)

03 (3.26%)

Table 1:  Age-group Distribution

It was the �rst marriage for the entire sample of female 

partners while 15.2% of male spouses had been married 

before (with 35.7% of them still in wedlock with their �rst 

partners 64.3% being separated due to death or divorce). 

The mean number of children borne to the study couples 

were 3 (SD ± 2) and 58.7% were expecting more (female 

spouse presently pregnant). Active contraceptive practice 

at the time of survey was 31.5% and the only known 

contraceptive behavior among the said couples were 

either oral contraceptive pills, condoms or abstinence 

method.

Active Contraception 
Behavior

31.50%

68.50%

Present Absent

Contraception 
Method

OCP Barrier Abstinence

Age (Years) Active Contraceptive Practice n (92)

24

12

05

51

04

31

09

22

16

10

08

31

21

32

27

13

02

50

03

21

07

24

19

18

27.60%
37.90%

34.50%

Present

Absent

Present

Absent

Present

Absent

Present

Absent

Present

Absent

Present

Absent

Present

Absent

Present

Absent

Present

Absent

Present

Absent

Present

Absent

Present

Absent

Literate

Illiterate

Low

Middle

High

Joint

Nuclear

Present

Absent

up to 2

3 to 4

5 or more

Literacy Status

Socioeconomic 

Status

Family Type

Male Child

Marital Time 

(Years)
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Table 2: Factors related to Contraceptive Practice
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D I S C U S S I O N

Pakistan incorporated “family planning program in public 

sector in 1960s realizing its importance in population 

growth control. Despite far-sightedness of Pakistani 

government, population control is still a dream to come 

true. Contraceptive prevalence rate (CPR) of 31.5% is very 

discouraging, if we compare it with active contraception 

behavior of neighboring countries as 48% in India, 58% in 

Bangladesh and 70% in Srilanka [13]. This study points 

towards many factors that may be associated with poor 

contraceptive status including low literacy rate and poor 

socio-economic status of couples. Relationship of low 

contraceptive rate (CPR) with poverty and illiteracy is a 

well-acknowledged fact. Low income was found as a 

barrier for modern contraceptive method use in Pakistan 

contraceptive demands survey [14]. Similarly, Saleem and 

Bobak in the secondary analysis of national reproductive 

health and family planning survey 2000, found that 

women's education was the key factor in raising family 

planning practices. Women's economical and educational 

status in Karachi was reported to be associated with rapid 

fertility decline [15, 16]. Reported singulate mean age of 

marriage in Pakistan was 27.1 years for males and 22.7 years 

for females. Results of our study were different where 

mean age at marriage for both male and female was low. 

Thus, there is need to promote family planning measures in 

youngsters to decrease birth rate [17, 18]. A positive 

correlation was observed between contraceptive uptakes, 

rise in parity and number of living male children, in line with 

other Pakistani studies. Awareness and knowledge of 

different contraceptive methods is the key point in the 

adaptation of family planning and making a choice for a 

particular method. Although nearly all the respondents 

knew at least a single method of contraception, current 

contraceptive practice was far from the ideal”. Commonly 

used methods were oral contraceptive pills, condoms and 

abstinence [19, 20].
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There is a dearth of knowledge among young married 

couples regarding more modern methods of contraception 

and the contraceptive practice is rather limited. The 

perception towards contraceptive too can be improved 

through proper education.
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PAKISTAN BIOMEDICAL JOURNAL 

While someone is described as having a "stature," it refers 

to their natural height when standing straight up. Forensics 

places a high value on physical size [1]. Because in forensic 

anthropology, questions such as sex, age, and ancestry are 

asked to determine an individual's identity [2,3]. To help in 

the process of identifying people, researchers have been 

working on developing techniques for calculating the 

identi�cation of individuals of height. Anatomical or 

mathematical techniques could be used [4,5]. Dwight 1894 

initially invented the anatomical methods of determination 

of the total height, it was further modi�ed by  Fully [6]. The 

height of the tibia, cranium, femur, vertebra column, talus, 

and calcaneus was summed together. The drawback to this 

method is an estimation of the required stature are not 

obtainable in most case. The mathematics procedure 

includes the use of 1 or even more bones to determine a 

person's stature by formulating regression formulas [5,7]. 

In forensic anthropology, predictive regression models are 
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One of the accepted methods for identifying unknown individuals is estimating their stature 

from the body components and remnants. Objective: To establish regression formulas for 

determining stature from foot dimensions in Peshawar. Methods:  The study was carried out in 

Jinnah Medical College Peshawar from March 2021 to August 2021 including 62 males and 72 

females (total 135) and the age range was between 17 to 55 years. Age, stature, foot length (FL) 

and the width (FW) was measured. Results: The stature, foot width, mean age, and foot length 

were 30.23, 1835.248.11 mm, FL=272.553.20 mm, FW = 85.00 1.0 mm for males and for females 

28.05, 1734.556.52 mm, FL = 234.67 2.08 mm, FW = 77.11 0.64 mm. Males stature (r = 0.70, p 0.01) 

had the highest correlation with foot length (r = 0.61, p 0.01) than females (r = 0.61, p 0.01). The 

female's regression formula for stature is St =3.428 FL+1120 and Stature =3.538+1522.2 while for 

male it was St = stature = 4.2129 FL +100.52 and stature 5.2106 FW +1686.4. Conclusion: For 

determining stature, the foot length is more reliable
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Table 1 shows all individuals, the mean age of (29.45 years), 

Stature (1799.22 mm), Foot length (231.11mm), and Foot 

width (81.88 mm), regardless of gender. 

M E T H O D S

PBMJ VOL. 5, Issue. 5 May 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

often used because certain body parts may be used to 

predict the stature of others, such as the measurements of 

a person's hands or feet [8,9]. Depending on the interaction 

of genes and environmental in�uences that can create 

variances within and between populations, some research 

has demonstrated that the regression formula needs be 

sex and population-speci�c for it to be effective [10,11]. In 

Pakistan, the nutritional quality is exceedingly low; 

approximately 40% of people are short-statured, which 

can have long-term effects, such as reduced skeletal 

growth [12]. The development of a regression model would 

greatly enhance the ease with which the population could 

be identi�ed.  The purpose of the study was to develop the 

regression formulas to determine the association between 

human stature and foot dimension.

In a cross-sectional study, the total number of individuals 

(135) from Jinnah Medical College, Peshawar from March 

2021 to August 2021 consisted of 62 males and 72 females. 

The breadth of the feet was measured in a series of 

consecutive samplings, including age, stature, and foot 

length. The participants ranged in age from 17 to 55 years 

old. Individuals' parents and grandparents had to be from 

Peshawar to be included in the study. Individuals with foot 

deformities were excluded from the study, as were those 

under the age of 17 and those over 55 years. Informed 

permission was provided by participants after the study's 

purpose and data collection procedures were explained.

The parameters which were measured are as followed:

S t a t u r e :  A  s t a d i o m e te r  w a s  u s e d  to  t a ke  t h i s 

measurement. On the stadiometer's platform, each 

participant stood straight, barefoot, and positioned their 

heads, buttocks, shoulders, and heels on the bar. 

Individuals were instructed with arms hanging by the side in 

a relaxing position. The sag position was avoided.

Foot Length: A digital Vernier caliper was used to measure 

the foot length. It's the distance between the heel's most 

prominent area and the longest toe's most distal 

component.

Foot Width: A digital Vernier caliper was used to measure 

the width of the foot at its broadest point. The �rst 

metatarsal head to the �fth metatarsal head distance is the 

distance between the two most prominent points on the 

medial and lateral sides of each metatarsal head. All 

measures were taken on the right foot, three times, and the 

average was recorded to reduce mistakes.

Statistical Program for the Social Sciences version 23 and 

Microsoft O�ce excel Tool Pak version 2011 was used to 

analyze the data. For determination of stature and 

correlations tests, descriptive analysis and regression 

models were used.

R E S U L T S

Age (years )

Stature mm

Foot length 
FL mm

Foot width 
FW mm       

29.45

1799.22

231.11

81.88

0.75

7.55

2.00

0.75

7.45

84

19.66

7.22

71.22

8346.79

345.67

69.65

17

1550.51

91.60

58.22

54

1880.23

310.44

102.55

Parameters Mean SE of 
Mean

 SD  Variance Minimum Maximum

Table 1:  Parameters of all participants measured with descriptive 

statistics 

Age 

Stature mm

Foot length 
FL mm

Foot width 
FW mm       

28.05

1734.55

234.67

77.11

1.0

8.14

1.90

0.83

8.11

69.20

17.66

6.45

64.65

4762.99

272.44

43.34

17

1550.02

200.00

58.22

54

1944.00

286.45

93.99

Parameters Mean SE of 
Mean

 SD  Variance Minimum Maximum

The parameters of male and female participants measured 

with descriptive statistics are shown in Tables 2 and 3. 

Table 2: Parameters for female participants measured with 

descriptive statistics

In Table 3 the mean value of males was greater than 

females regarding Stature mm, foot length mm, and foot 

width mm. 

Age 

Stature mm

Foot length 
FL mm

Foot width 
FW mm       

30.23

1835.24

272.55

85.00

1.02

10.22

2.05

0.99

9.65

78.44

17.44

8.44

72.58

7221.45

281.55

62.21

17

1690.01

232.33

68.12

54

20.22.03

302.55

101.66

Parameters Mean SE of 
Mean

 SD  Variance Minimum Maximum

Table 3: Parameters for male participants measured with 

descriptive statistics 

Table 4 shows the correlation coe�cient, regression 

equations, and correlation test.

Parameters 

                                                                             All participants 

Stature/
foot length

Stature /
foot width 

0.20

0.49

0.004

0.001

R-value is 
signi�cant

R-value is 
strongly signi�cant

Stature =4.3169 
FL+992.01

Stature =6.44 FW 
+1325.4

Correlation 
value 
(R-value)

p-value Interference Regression 
formulas  

                                                                            Female participants 

Stature/
foot length

Stature /
foot width 

0.22

0.61 0.01

0.05

R-value is strongly 
signi�cant 

R-value is 
signi�cant

Stature =3.428
 FL+1120

Stature =3.538
+1522.2

                                                                              Male participants

Stature/
foot length

Stature /
foot width 

0.70

0.54

0.01

0.01

R-value is strongly 
signi�cant 

R-value is 
signi�cant

Stature = 4.2129 
FL +100.52

Stature 5.2106 
FW +1686.4
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The association between living human stature and foot 

width and length in Peshawar Pakistan was explored in this 

study. Both genders [13] and various populations [14] show 

the difference in stature and anthropometric measures. To 

determine stature from isolated parts of the body in males 

and females individually, gender-speci�c regression 

models must always be developed. In the study population, 

stature, foot length, and breadth were shown to have a 

statistically signi�cant positive correlation. In a number of 

studies, the human feet have been shown to be a reliable 

indicator of stature when it comes to determining height 

[15,16]. Analyzing anthropometric measurements like foot 

length and width, anthropologists have used predictive 

regression models to determine a person's height [10]. In 

this study anatomical dimensions of Males had greater 

dimension than females that is (Stature = 1835.248.11 mm, 

FL=272.553.20 mm, FW = 85.00 1.0 mm for males and 

stature = 1734.556.52 mm, FL = 234.67 2.08 mm, FW = 77.11 

0.64 mm for females. A study carried out in 2018 by 

Ibeabuchi NM et al., had similar results [17,18]. As a result of 

pubertal changes, the females' limb development slows 

down more rapidly than the boys. This might explain the 

differences. The foot dimension in 2006  EN Obikili et al., 

had a similar �nding [19], they observed that the mean right 

foot length and breadth for Nigerians were 27 1.3 cm and 

251.1 cm for males and females, accordingly, and the right 

foot breadth was 9.8 0.5cm and 8.9 0.5cm for males and 

females. In our study Males stature (r = 0.70, p 0.01) had the 

highest correlation with foot length (r = 0.61, p 0.01) than 

females (r = 0.61, p 0.01). In 2016 Dhaneria et al., Earlier 

studies had found that foot length was highly reliable in 

determining stature; although, this research had lower 

correlations for both sexes than similar studies, which 

could be attributable to ethnic and population differences 

[20]. In this study, females' foot width (breadth) had the 

lowest correlation with stature (r=0.22). There was a 

statistically signi�cant r = 0.54 (p = 0.001) correlation 

between male height and foot width. RA Saharan in 2016 

has similar �ndings [21]. When assessing stature, foot 

length is more accurate than foot breadth, and the reasons 

that in�uence this �nding may need to be researched 

further. The female's formula for stature is St = Stature 

=3.428 FL+1120 and Stature =3.538+1522.2 while for male it 

was St = Stature = 4.2129 FL +100.52 and Stature 5.2106 FW 

+1686.4. As of 2016, Saharan RA stated that the regression 

formula used to estimate stature from the left foot for men 

was 89.63 3.36 (FL) for females and 101.96 2.6 (FL) for males.

Table 4: Stature Evaluation from Foot Length and Foot Width

Because foot length and breadth are linked to stature, 

C O N C L U S I O N S

these anthropometric measures may be used to compare 

one another. In comparison to females, males' foot length is 

far more important in determining stature. The linear 

regression technique used in this work can be used to 

estimate the stature of Peshawar in Pakistan.
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Fasting Plasma Glucose (FPG) is often used in medical 

practice for years to diagnose glucose homeostasis 

abnormalities. As reported by various worldwide 

guidelines, FPG is a simple and cost-effective screening to 

identify patients with diabetes as well as Impaired Fasting, 

which is believed to be the main risk factor for diabetes 

[1,2]. Second-tier diagnostic tests for hyperglycemia and 

concealed diabetes include oral glucose tolerance testing, 

yet their increasing popularity is restricted by increased 

prices, as well as reduced patient compliance and 

reliability. As a screening test for diabetes, HbA1c was 

added to the FPG and Glucose levels in 2009 [3,4]. 

Furthermore, there is a lack of coherence among the many 

criteria [1], diagnostic criteria for both prediabetes and 

diabetes have been connected to differing outcomes [5]. 

The inadequate agreement among multiple clinical 

guidelines, such as Fasting blood glucose, 2hPG, and 

HbA1c, can be described by the 3 indicators' varied 

approaches to glucose balance (fasting glucose, 

postprandial glucose, and the average glucose levels, 
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In places like Asia, the use of Glycated Albumin (GA) as a diabetes diagnostic marker has 

increased in recent years. Glucophage (GA) has been shown to be effective in the diagnosis of 

diabetes in asymptomatic people who have medical records and rising blood glucose levels that 

indicate a high risk of acquiring diabetes. Objective: To �nd out the impact of glycated albumin 

in the diagnosis of diabetes mellitus. Methods: This study included a total of 250 participants 

including one or even more diabetes risk factors or Fasting Plasma Glucose (FPG) varying from 

5.6 molar ratio to 6.9 molar ratio but no symptoms of diabetes. The lab Taurus device was used to 

assess plasma GA using an enzymatic technique. Results: Among the patients, 20(6.9%) had 

HbA1c greater than 49 molar ratio. As per the outcomes, GA's diagnosed diabetic participants 

with a sensitivity of 73.6% (95% con�dence interval: 44.4 – 92.4) and a speci�city of 74.5% (95 % 

con�dence interval: 44.4 – 92.4) at a cut-off of 15% (Area under the ROC curve: 0.79; 96%, CI: 

0.79-0.99; P≤ 0.01), which corresponds to the better diagnostic performance. At different cut-

offs for diabetes diagnosis, the speci�city and sensitivity of GA are examined. The 14.2% cut-

offs were linked with greater sensitivity (89.5%; 96%, CI: 59.2 – 89.5) and adequate speci�city 

(63.6%; 95%, CI: 52.9 – 66.5), making it more appropriate for screening at-risk individuals. 

Conclusions: This research proves the clinical e�cacy of GA for diabetes diagnosis 

participants at risk for the disease. Further investigation is required to evaluate the relative 

relevance of GA in relation to the other diabetes screening indicators.
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ethnicity not from Peshawar were all excluded. At the time 

of registration, samples of blood were taken, and 

comprehensive medical history and informed written 

permission were received. In accordance with local ethical 

requirements, the research proposal was accepted, and all 

participants signed a written permission form.

Laboratory procedure: 

To ensure accurate results, blood samples for all tests, 

such as HbA1c and GA, were collected while subjects were 

fasting. FPG, HbA1c, and clinical laboratory values were 

evaluated immediately after the collection of samples at 

the recruiting location. The (CKD EPI) formula was used to 

determine EGFR [18]. HbA1C was evaluated at the 

laboratory of the Lady Reading Hospital using the Bio-Rad 

instrument and reagents, and at the other sites using the 

Menarini Diagnostic's apparatus and reagents. These 

procedures use ion technology. There is a signi�cant level 

of relationship between the two tests. For each site, 

plasma K2-EDTA for GA measurement was added to the 

samples and kept at -80 degrees. All plasma GA data were 

measured on an I lab Taurus analyzer using an enzymatic 

approach. GA and total albumin may both be measured 

using this approach. The actual High-performance liquid 

chromatography (HPLC) result is converted from the GA 

value acquired using the enzyme technique [19]. The 

concentration of GA is expressed as a proportion of overall 

albumin. The assay's precision was assessed using control 

samples provided by the reagents' manufacturers. Within 

both CV percentages were 3.0% and 1.2% respectively, at a 

low concentration of 15.1%. Among and within run CV 

percentages were 2.5% and 0.9% respectively, at high 

concentration (32.1%). The Homa2 Calculator v2.0 to 

determine the Homa-IR value.The Shapiro-Wilk, Mann-

Whitney test, Spearman's correlation statistic was used. 

The Shapiro-Wilk test was used to determine the uniformity 

of the ranges for each variable. For categorical data, a Chi-

squared test was used to assess differences among 

groups. Both normally and nonnormally distributed data 

were tested using the Mann-Whitney test. Spearman's 

correlation was used to assess the association between 

HbA1c and the other parameters. A Receiving Operation 

Curves (ROC) data was analyzed on participants with 

diabetic whose HbA1c was less than 46 molar ratios to 

examine the therapeutic utility of GA. All tests were 

accepted with a statistical signi�cance of P≤ 0.05. SPSS V 

2.32 was used for all statistics.
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respectively). The same diagnostic criteria, particularly 

FPG greater than 7 molar ratio or HbA1c greater than 48 

molar ratio as well as 2hPG greater than 11.1 molar ratio, 

must be validated in asymptomatic patients on a 

subsequent occasion, which can delay the diagnosis of 

diabetes [6,7]. Quick diagnosis and appropriate glucose 

homeostasis treatment are required to lower the severity 

and duration of hyperglycemia exposure and improve 

cardiovascular risk in people who have diabetes [8]. 

Despite the greater costs, some believe that screening for 

diabetes using Fasting blood glucose plus a secondary 

measure like HbA1c is a more accurate way to detect the 

disease [9]. These biomarkers, such as GA, fructose amine, 

and 1,5-anhydroglucitol,  have been suggested to 

strengthen the description of glucose abnormalities and to 

increase their e�ciency [10]. In comparison to Fasting 

glucose and Glycosylated hemoglobin, Variable biomarkers 

of gluconeogenesis may be measured using GA [11,12]. GA 

ratio is two to three times higher than that of other 

circulatory proteins in hypoglycemic situations due to the 

longer duration and high plasma levels content [7,13]. 

Current data has also suggested its importance as a 

predictor of onset diabetes, vascular diseases, and cardiac 

consequences [14] as well as a predictor of glycemic 

variation [15,16]. Since its introduction as a screening test 

for blood donors and the general population in Asia, GA has 

shown to be a very useful tool for the early detection of 

diabetes [17]. The therapeutic e�cacy of GA in the 

diagnosis of diabetes in persons who are regarded at risk of 

developing diabetes based on their medical history will be 

examined using medical history, physical examination, and 

Fasting Blood Glucose levels.

M E T H O D S 

From July 2018 to January 2019, 250 participants in a row at 

the laboratory of Lady Reading Hospital were enrolled. The 

inclusion criteria were as follows: 

a) Diabetic risk 1 or even more, and FPG varying from 5.6 - 

6.9 molar ratio at inclusion

b) No characteristic hyperglycemia signs (frequent 

urination, polydipsia, and loss of weight) 

c) Age greater than 18 years 

d) Peshawar ethnic   

Obesity is a risk factor, a body mass index of 25 kg; a 

previous HbA1c ratio of 39 molars to 47 molar; Fasting 

Consumption of glucose Women's fasting tolerance, 

diabetes history, and pregnancy-related diabetes history. 

The patient has a history of cardiovascular disease, 

hypertension 130/80 mmHg, HDL- Cholesterol 0.9 molar 

ratio or higher, and PCOS. Anemia, blood disorders, blood 

transfusions, pregnancy, liver cirrhosis condition, 

malignancy condition, and any acutely critical situation and 

R E S U L T S

This study included 250 participants belonging to 

Peshawar. The average age was 40 years (IQR: 30–50), and 

98 (35%) of the participants were males. GA's values 

obtained were 14.0% (IQR:11.0–15.9) and were not 
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Table 2 shows the sensitivity and speci�city of GA at 

different cut-off points for diabetes diagnosis. The 14.2% 

cut-offs were linked with greater sensitivity (89.5%; 95% 

Con�dence Interval: 59.2 – 89.5) and adequate speci�city 

(63.6%; 95% con�dence interval: 52.9 – 66.5), making it 

more appropriate for screening at-risk individuals.                                                                                                                                                     
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distributed properly. Neither of the subjects had FPG levels 

greater than a 6-molar ratio, 155 had FPG levels between 4.8 

and 5.9 mmol/L. GA was found to be strongly linked with 

HbA1c in the entire group (R=0.22; P= 0.01). HbA1c levels 

were also linked to age (R=0.42; p≤0.01), Body Mass Index 

(R=0.12; P≤0.03), FPG (R=0.46; p≤0.01), glomerular �ltration 

rate (R=-0.52; P≤0.01), High density lipoprotein cholesterol 

(R=-0.11; p≤0.01), Triglycerides (R=0.29; p≤0.01), Insulin 

hormone (R=0.42; p≤0.03) and HOMA-IR (R=0.20; P≤0.01). 

Key demographic, chemical, and medical features of the 

individuals based on HbA1c values are listed in Table 1. In 

addition, 202 patients (70.9%) had HbA1c less than 40 molar 

ratio, 80 (29.6%) had HbA1c between 40 and 49 molar ratios, 

and 20, (6.9%) had HbA1c greater than 49 molar ratios. GA 

was signi�cantly greater in patients with HbA1c greater 

than 49 molar ratios than in those with HbA1c 40–49 molar 

ratio and in those with HbA1c 40 molar ratio (16.2% 

[Interquartile range: 12.5– 21.4] vs 14.5% [Interquartile 

range: 11.9– 16.5] and against 14 % [Interquartile range: 

13.4– 14.7]; p≤ 0.05 for both comparisons) as shown in Table 

1.

D I S C U S S I O N

Glycated albumin (GA) is an intermediate glycemic control 

index that has become widely utilized in China. GA can be 

quanti�ed using column chromatography methods, which 

need specialized knowledge and are restricted by high 

prices and a lack of e�ciency. In the past few years, an 

enzyme test for GA detection has been developed, 

ove rc o m i n g  t h e  c h a l l e n g e s  of  c h ro m a to g r a p hy 

approaches, and enabling large-scale- scale usage. 

Currently, the GA assessment is a conventional fully-

automated technique for data processing analysis, 

ensuring better accuracy [20]. According to international 

recommendations, FPG, 2h-PG, and HbA1c can all be used 

to detect and diagnose diabetes [1]. It is well established 

that FPG levels can rise in a variety of circumstances that 

are not typically connected to diabetics, such as statin 

therapy, acute sickness, and anxiety [21,22]. HbA1c is more 

expensive and requires specialized equipment. Because of 

patients' low adherence to oral glucose tolerance test 

adherence of patients to oral glucose tolerance tests, low 

stability, pharmaceuticals, and anxiety, the 2hPG is not 

always acceptable in regular screening contexts. As a 

result, the invention of biomarkers that might minimize 

these restrictions and lead to a more precise diabetes 

diagnosis seems interesting. In terms of HbA1c GA's does 

not have fasting or other special client treatment, and it has 

Sample number

Age

Males

Body mass index

Glycated Albumin

Fasting plasma glucose

HbA1c

EGFR

Cholesterol

HDL Cholesterol

Triglycerides

Insulin

HOMA=IR

250

42 (30-50)

96 (36 %)

22 (20-26)

16.2 (12.5– 21.4)

5.6 (3.9- 7)

38 (3.6- 40)

98 (86- 118)

4.0 (3.4 -4.9)

1.6 (1.2 -1.6)

0.6 (0.8 – 1.7)

6.9 (4.3 – 13.8)

1.35(0.66 – 1.82)

202 (70.9%)

34 (20 -40)

55 (22.9%)

24 (22-25)

14.5 (11.9-16.5)

5.0 (4.4 -5.0)

32 (4.2 -4.9)

110 (93- 122)

4.2 (3.9 -4)

1.2 (1.1-1.8)

0.6 (0.82 – 1.17)

7.6 (4.8 – 12.7)

1.88 (0.99 – 1.79)

80 (29.6%)

56 (46 -60)

39.4 (42.8 %)

25 (23-26)

14 (13.4 –14.7)

7 (4.9-6.0)

41.6 (39- 43)

87 (69-89)

4.6 (4.1 – 5.2)

1.5 (1.2-1.8)

1.22 (0.29 – 1.89)

8.2 (4.9 – 15.7)

1.45 (0.55 – 1.76)

20 (6.9%)

65 (55-60)

15 (10.6)

26 (24- 28)

14.5 (11.9 -21.4)

5.9 (5.2 – 6.1)

52 (49-64)

82 (50- 92)

3.9 (3.4 -4.2)

1.3 (0.6 -1.7)

1.6 (1.88 – 1.59)

10.8 (6.9– 18.7)

2.1 (1.9 – 2.25)

Parameters / subjects < 40 mmol
/mol

40 to 49 
mmol/mol

> 49 mmol/
mol

HbA1c

Table 1:  Individuals' demographic, chemical, and medical 

features based on HbA1c results

A receiver operating characteristic curve analysis was 

used to examine the therapeutic e�cacy of GA in the 

diabetes diagnosis. As per the outcomes, GA's diagnosed 

diabetic participants with a sensitivity of 73.6% (95% 

con�dence interval: 44.4 – 92.4) and a speci�city of 74.5 

percent (95 % con�dence interval: 44.4 – 92.4) at a cut-off 

of 15% (Area under the ROC curve: 0.79; 96%, CI: 0.79-0.99; 

P≤0.01), which corresponds to the better diagnostic 

performance �gure 1.

100
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Figure 1: Diabetes diagnosis is based on the ROC curves of the GA 

(Area under curve: 0.90; 95% CI: 0.70-0.79; P≤ 0.01)

14.2

14.5

14.9

15.1

Values of 
cut off

63% (52.9 –66.5)

72.2 % (47.7 – 89.7)

60.3 % (36.9 – 99.0)

56.7 % (32.9 – 79.4)

89.5 % (59.5 – 89.5)

74.9 % (65.6 – 77.9)

88.3 % (82.5 – 88.5)

85.6 % (84.1 – 92)

1.0 (0.9 – 5.7)

2.22 (2 – 3.6)

3.9 (2.5– 6.9)

4.28 (2.3 – 6.7)

0.39 (0.2 – 0.8)

0.18 (0.05 – 0.7)

0.11 (0.6 – 0.13)

0.49 (0.2 – 0.55)

Speci�city Sensitivity Ratio of Positive Ratio of 
Negative

Table 2: Sensitivity and speci�city measures, as well as the 

positive and negative ratios they generated
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speci�cally aimed at evaluating the clinical e�cacy and 

cost-effectiveness of this approach in comparison to the 

use of traditional diagnostic criteria” [25]. African 

immigrants in the United States were studied to see if GAs 

could aid in the diagnosis of pre-diabetes. The �ndings 

were positive. It has been shown that there is a weak 

connection between GA and 2h-FP in individuals who have 

had oral glucose tolerance testing [26].This study's 

recommended value of cut-offs for diabetes detection is 

substantially lower than those proposed in earlier research 

[26-28]. Because of the varied research design, 

ethnicities, less illness frequency, and various diagnostic 

methods employed to classify participants (Fasting 

plasma, 2h-PG, HbA1c), the results are most likely related to 

the differences. As per the ROC curve, the GA cut-offs that 

signi�cantly measured diabetes in the Okinawan 

Population Research, a large regional sample study done in 

Japan, was 15% with an Area under the curve of 0.87 [10].  

Findings from a community-based research cohort of 1440 

participants who underwent an Oral glucose tolerance test 

showed a sensitivity and speci�city of 84% and 72% for GA 

for diabetes diagnosis, respectively, at a cut-off of 15% 

[26]. Although individuals in this research had equal FPG 

levels, they had slightly higher HbA1c and GA levels, which 

suggests a differential diagnosis for diabetes. In our 

research, only one HbA1c measurement of more than a 49-

molar ratio was utilized as a factor for diagnosis of 

diabetes, which does not precisely acceptable with ADA 

recommendations. Nonetheless, short-term variable 

analysis has revealed that HbA1c is less volatile than 

Fasting blood glucose [29], A result of HbA1c of more than 

49 molar ratio is a signi�cant predictive factor in diabetes 

diagnosis, even in patients who did not match the criteria 

for a diagnosis based on Fasting blood glucose [29] 

validating the use of HbA1c for diabetes diagnosis on a 

single occasion. The optimal cut-off for diabetes diagnosis 

described in the present study is lower than the 99° 

percentile of the GA distribution in Peshawar blood donors 

14.2%” [30]. Impaired Fasting Glucose was shown to be a 

less prevalent cause of the illness than previously thought 

(5.4%).

less pre-analytical- analytical variation than glucose-

based parameters [23]. Furthermore, as compared to 

HbA1c, it has several bene�ts. It can be assessed on the 

same analyzer as Fasting blood glucose and at a lesser rate 

than HbA1c such factors, GA, in conjunction with Fasting 

blood glucose, may be recommended with the �rst 

diagnostic for diabetes testing. The dual technique, such 

as Fasting blood glucose with Glycosylated hemoglobin, 

has been proposed to improve diabetes detection and 

considerably boost the prognosis of Fasting blood glucose 

alone during the occurrence of prospective diabetes [24]. 

Yet, because of the greater prices and low applicability of 

this approach, its use in substantial routine screening is 

reduced. In asymptomatic participants, our �ndings 

showed that GA's are an accurate indication for diabetes 

diagnosis. This study will be used to compare its 

therapeutic effectiveness to certain other diagnostic 

biomarkers such as Fasting blood glucose in the future GA's 

levels may be impacted by medical disorders associated 

with albumin transition that are independent of the 

diabetic state, such as cirrhosis of the liver, thyroid 

disorders, as well as End-Stage Kidney Diseases. As a 

result, more research is needed to determine the possible 

signi�cance of GA's in such cases. When used on 

asymptomatic persons who were considered at risk based 

on their personal history and laboratory data, GAs 

performed very well at diagnosing diabetes in this study's 

Peshawar population (Area under the ROC curve: 0.79; 

96%, CI: 0.79-0.99; p≤0.01). None of the variables that were 

strongly associated with HbA1c had an Area under the 

curve greater than GA in detecting diabetes. The value cut-

offs of GAs showed greater sensitivity (89.5%; 96%, 

con�dence interval: 59.2 – 89.5) and acceptable speci�city 

(63.6%; 95%, con�dence interval: 52.9 – 66.5), establishing 

its utility in the monitoring of diabetes in high-risk 

individuals particularly, the stability between speci�city 

and sensitivity is attained at the cut-off of 14.5%, enabling 

the assay practically effective for diabetes detection in 

more widespread medical settings. Asymptomatic 

patients with one or more diabetes risk factors, but no 

detectable FPG, may bene�t from using GA as a �rst 

screening measure, according to our �ndings. Frequently 

such patients are required to undergo additional tests to 

de�ne the real metabolic status of the patient, such as 

OGTT or HbA1c, A biomarker not affected by the low 

compliance of the patients (such as for OGTT) or the need 

for dedicated instrument and higher costs (such as HbA1c) 

but with high sensitivity may help exclude the disease so 

reducing the number of patients that require additional 

tests, especially in a setting characterized by a low 

prevalence of the disease, Nevertheless, this clinical 

application of GA should be con�rmed in larger studies 

C O N C L U S I O N S

In the Peshawar population, GAs is useful in the diagnosis of 

diabetes. This supports its application in clinical practice 

for screening asymptomatic people deemed at risk for the 

condition (diabetes), enabling an early diagnosis and 

maybe reducing the number of subjects needing an oral 

glucose tolerance test (OGTT). The importance of GA in 

relation to other suggested diagnostic criteria for diabetes 

diagnosis must be explored further.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

The leading cause of death worldwide is coronary heart 

disease (CHD),  which is most usually caused by 

atherosclerosis [1]. Severe signs and symptoms of heart 

failure (HF) that often result in hospitalization or frequent 

emergency department visits Patients with HF are a 

heterogeneous group with a signi�cant rate of readmission 
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The leading cause of death worldwide is Coronary Heart Disease (CHD). In patients with chronic 
 heart failure (CHF), hematologic markers have been associated with clinical outcomes.

Hemographic indices, or measures of white blood cells, are easy and useful, clear and simple 

predictors of both subclinical and systemic in�ammation. Objective: To �nd out the 

signi�cance of hematologic markers in patients admitted to the hospital with heart failure. 

Methods: A retrospective study was conducted on the hospitalized patients for HF from April 

2019- May 2020. Total of 170 patients were enrolled in the current study. The inclusion criteria of 

the study was patients above 18 years, hospitalized patient for HF, having an EF< 40% and having 

two or more symptoms of HF as well as be discharged alive from the hospital. The hematologic 

indices were taken for each patient at the time of admission. The hemographic indices were 

de�ned as WBC count, neutrophil count, RL, NLR, and PLR. The neutrophil-platelet ratio (NLR) 

and the platelet-lymphocyte ratio (PLR) were derived as the ratios of neutrophil and platelet 

counts to lymphocyte counts, respectively. The entire test was performed by the hospital 

biochemistry lab under the standard protocol. Patients were followed till six months. At the time 

of admission complete medical history and hemographic indices was recorded. Data was 

entered and analyzed using SPSS 25.0. The quantitative variables were presented by mean and 

standard deviation and qualitative with frequency/percentages. All the qualitative variables 

were compared among both by using the Chi-square test and all quantitative variables by 

independent sample t test. The p-value less than 5% were considered as signi�cant. Results: 

Total 170 patients were enrolled in current study among which 123(72.3%) survived and 

47(27.64%) were died during 6 month follow up. The mean age among survived were 57.55+7.5 

and dead was 59.96+7.9 (P-value= 0.06). According to gender male have dominance, in survived 

patients there were 98(79.7%) and in dead 38(80.9%) males (P-value= 0.86). 53(43.1%) patients 

were smokers in survived patients and 27(57.4%) in dead (P-value= 0.09). Status of 

comorbidities showed that the diabetes mellitus showed quite common among groups. The 

neutrophil count, WBC, lymphocyte count and NLR were elevated in deceased patients. The 

Platelet counts and hemoglobin levels were low in the deceased. Conclusions: It was concluded 

from the current study that the increased neutrophil count, WBC, lymphocyte count, and NLR 

were associated with the mortality of HF patients
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after discharge [2]. The nature of the underlying heart 

disease and the rate at which the condition develops 

in�uence the development and severity of HF symptoms. 

The majority of HF patients (70%) are admitted for 

worsening chronic HF, while up to 15-20% of patients are 

admitted for the �rst time, and roughly 5% are admitted for 
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advanced or end-stage HF. A small percentage of HF 

patients have low blood pressure (8%), and a third have a 

shock (3%) [2,3]. Although progress in treatment and 

diagnosis of HF is still linked to a high rate of mortality 

among patients [4]. It is critical to identify high-risk 

patients for therapy and the development of new 

therapeutic approaches. Many research has been 

published on using hemographic indices to predict 

prognosis in HF patients [5-8]. In patients with CHF, 

hemographic markers have been associated with clinical 

outcomes. Hemographic indices, or measures of white 

blood cells, are easy and useful, clear and simple predictors 

of both subclinical and systemic in�ammation [9]. It was 

established that the strong and independent predictors of 

mortality among HF patients were anemia, and red cell 

distribution width [6,7]. Leukocytosis, particularly 

neutrocytosis with lymphocytopenia, and thrombocytosis, 

on the other hand, are signs of active in�ammation 

[10,19,20]. A study conducted in 2011 on HF patients 

reported that rather than the neutrophil count per se, the 

neutrophil-to-lymphocyte ratio (NLR) was a signi�cant 

predictor of clinical outcomes after discharge and hospital 

mortality [11]. These hemographic indices are considered 

to link with HF. In patients with heart failure, a number of 

hematologic parameters are known to be prognostic 

signi�cance. However, in people with HF, the risks 

associated with various hemographic indices have not 

been thoroughly compared. As a result, therefore the 

current study was conducted to �nd out the signi�cance of 

hemographic markers in patients admitted to the hospital 

with heart failure.

Total 170 patients were enrolled in current study among 

which 123(72.3%) survived and 47(27.64%) were died during 

6 month follow up. The mean age among survived were 

57.55+7.5 years and dead was 59.96+7.9 years (P-value= 

0.06). According to gender, males have dominance, in 

survived patients there were 98(79.7%) and in dead 

38(80.9%) males (P-value= 0.86). 53(43.1%) patients were 

smokers in survived patients and 27(57.4%) in dead (P-

value= 0.09). Status of comorbidities showed that the 

diabetes mellitus showed quite common among groups 

(Survived= 78(63.4%) Vs. Dead= 13(27.7%), P-value= 0.000), 

Hypertension (Survived= 112(91.1%) Vs. Dead= 6(12.8%), P-

value= 0.000), Hyperlipidemia (Survived= 61(49.6%) Vs. 

Dead= 14(29.8%) P-value= 0.02) and Coronary Artery 

disease (Survived= 99(80.5%) Vs. Dead= 33(70.2%) P-

value= 0.02).

A retrospective study was conducted on hospitalized 

patients for HF from April-May 2020. Total of 170 patients 

were enrolled in the current study. A left ventricular 

ejection fraction (LVEF) of less than 40% was identi�ed as 

systolic HF by transthoracic echocardiography. The 

inclusion criteria of the study were patients above 18 years, 

hospitalized patient for HF, having an EF< 40% and having 

two or more symptoms of HF (e.g., dyspnea, orthopnea, 

pretibial edema, or jugular venous distension), as well as be 

discharged alive from the hospital. Patients with severe 

renal failure, malignant diseases, chronic in�ammation, 

peripartum cardiomyopathy, chronic pulmonary disease or 

recent heart surgery was excluded from the study. The 

hemographic indices were taken for each patient at the 

time of admission. The hemographic indices were de�ned 

as WBC count, neutrophil count, NLR, and PLR. The 

neutrophil-platelet ratio (NLR) and the platelet-lymphocyte 

ratio (PLR) were derived as the ratios of neutrophil and 

platelet counts to lymphocyte counts, respectively. The 

entire test was performed by the hospital biochemistry lab 

under the standard protocol. Patients were followed till six 

months either through planned visit in hospital or by 

telephonically with family members of patients to �nd out 

the status of mortality patients were then divided into two 

groups based on mortality (Alive or Dead). At the time of 

admission complete medical history (age, gender, 

hypertension, diabetes mellitus, smoking history, and 

hyperlipidemia) and hemographic indices (Neutrophil 

count (/mm3), WBC count (/mm3), Lymphocyte count 

(/mm3), Platelet count (k/mm3), Neutrophil to Lymphocyte 

Ratio (NLR), Platelet-to-lymphocyte ratio (k/mm3), 

Hemoglobin (g/dl)) was recorded. Data was entered and 

analyzed using SPSS 25.0. The quantitative variables were 

presented by mean and standard deviation and qualitative 

with frequency/percentages. All the qualitative variables 

were compared both by using the Chi-square test and all 

quantitative variables by independent sample t-test. A p-

value of less than 5% was considered as signi�cant.

Variables Survived(n=123) Dead (n=47) P-value

Age (Mean + SD)

Gender (Male)

Smoking History

Diabetes Mellitus

Hypertension

Hyperlipidemia

Coronary Artery disease

57.55+7.5

98(79.7%)

53(43.1%)

78(63.4%)

112(91.1%)

61(49.6%)

99(80.5%)

59.96+7.9

38(80.9%)

27(57.4%)

13(27.7%)

6(12.8%)

14(29.8%)

33(70.2%)

0.06

0.86

0.09

0.000

0.000

0.02

0.150

Table 1: Baseline history of patients

Table 2 shows that hemographic indices among survivors 

and deceased. The hemographic indices showed that the 

neutrophil count (Survived= 4231.2±0.57 Vs. Dead= 

5321.10±1.23, P-value= 0.000**),  WBC (Sur vived= 
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6864.41±2.54Vs. Dead= 7285.89±2.03, P-value= 0.000**), 

lymphocyte count (Survived= 1540.93±1.34 Vs. Dead= 

7285.89±1.01, P-value= 0.03*) and NLR (Survived= 3.99±1.58 

Vs. Dead= 5.591±0.81, P-value= 0.00**) were elevated in 

deceased patients. The Platelet counts (Survived= 

207.19±0.75 Vs. Dead= 202.60±0.82, P-value= 0.43) and 

hemoglobin levels (Survived= 11.13±1.5 Vs. Dead= 10.21±1.81, 

P-value= 0.43) were low in deceased. The neutrophil count, 

WBC, lymphocyte count and NLR were elevated in 

deceased patients. The Platelet counts and hemoglobin 

levels were low in deceased.

It was concluded that the increased neutrophil count, WBC, 

lymphocyte count, and NLR were associated with the 

mortality of HF patients. Hematological indicators have the 

main advantage of being reasonably affordable and thus 

widely and easily available in daily clinical practice. They've 

also been shown to be diagnostic and prognostic in a 

variety of cardiovascular diseases.

Heart failure (HF) is a clinical disorder characterized by 

hemodynamic abnormalities that can lead to stress organ 

damage. HF symptoms are severe enough to require 

hospitalization or repeated visits to the emergency room. 

Patients with heart failure are a diverse group with a high 

rate of readmission following discharge [12]. These 

hemographic indices are considered to link with heart 

failure. In patients with heart failure, a number of 

hematologic parameters are known to be prognostic 

signi�cance. Although laboratory parameter changes are 

crucial within hours of HF patients, they must also be 

analyzed within the �rst few days. Therefore the current 

study was conducted to �nd out the signi�cance of 

hemographic markers in patients admitted to the hospital 

with heart failure. The results of the current study revealed 

that total of 170 patients were enrolled in the current study 

among which 123(72.3%) survived and 47(27.64%) died 

during a 6-month follow-up. The mean age among survived 

was 57.55+7.5 and the dead was 59.96+7.9 (P-value= 0.06). 

According to gender males have dominance, and status of 

comorbidities showed that the diabetes mellitus showed 

quite common among groups, Hypertension was also 

present followed by hyperlipidemia and Coronary Artery 

disease. The hemographic indices showed that the 

neutrophil count, WBC, lymphocyte count, and NLR were 

elevated in deceased patients. The Platelet counts and 

hemoglobin levels were low in the deceased. A study 

conducted in 2011 on HF patients reported that rather than 

the neutrophil count per se, the neutrophil-to-lymphocyte 

ratio (NLR) was a signi�cant predictor of clinical outcomes 

after discharge and hospital mortality [11]. Among patients 

with acute heart failure, a higher WBC count was 

demonstrated to represent a signi�cant risk of mortality 

throughout the �rst 30 days and 6 months after the 

myocardial infarction   Furthermore, a higher WBC level 

was linked to a more advanced CAD as well as epicardial and 

myocardial perfusion problems [13]. The neutrophil and 

lymphocyte combination indices have a stronger 

prognostic value than the individual measures. NLR has 

been associated with the progression of coronary 

atherosclerosis. It is a signi�cant and independent 

predictor of future coronary events, according to a study 

[14]. At the time of admission, the NLR was reported as a 

predictor of in-hospital and 6-month mortality in patients 

who have PCI in research by Tamhane and colleagues [15]. 

In literature, reduction in platelet count without 

thrombocytopenia has been linked to an increased risk of 

death in some studies, particularly in critically ill patients. It 

was also reported that the decline in platelet count is an 

independent predictor of mortality among severe cases. It 

was also suggested that the decrease in platelet counts 

can be used to predict prognosis [16,17]. Anemia or low 

hemoglobin levels are common in people with heart failure 

for a variety of causes. Anemia was shown to be prevalent in 

37.2 % of patients with HF, which was linked to an elevated 

reported mortality rate [18].

Variables Survived(n=123) Dead (n=47) P-value

Neutrophil count (/mm3)

WBC count (/mm3)

Lymphocyte count (/mm3)

Platelet count (k/mm3)

Neutrophil to Lymphocyte 
Ratio (NLR)

Platelet-to-lymphocyte rat
io (k/mm3)

Hemoglobin (g/dl)

Table 2: Comparison of Hemographic Indices among Groups
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Renal cysts are one of the most common ultrasonographic 

�nding in kidneys [1]. It might be sporadic, hereditary, 

associated with advanced acquired cystic kidney disease 

(ACKD), or even malignant in rare cases [2]. Renal cyst is a 

pocket full of �uid collection in or on the kidneys. It is a 

�uid-�lled sac that arises from the cortex and may distort 

the renal contour [3]. Even though, nearly all renal cysts are 

picked incidentally and without any symptoms, sometimes 

they become large enough to cause subtle �ank pain and 

discomfort. Occurrence of renal cyst between birth and 20 

years is rare but prevalence of renal cysts vary in 

accordance to sex and increases with age. It is more 

common in males than in females [4]. Renal cyst is 
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Renal cysts are a common �nding on routine ultrasound scans. Renal cysts are easily detected 

with ultrasound, with its low cost, non-invasiveness and no exposure to radiation, ultrasound is 

an exceptional method for primary evaluation of patients with cystic lesions. Most cysts 

detected by chance and are benign, but they can become complex if infection, bleeding, or 

ischemia occur. Objective: To assess the prevalence of renal cysts and �nd relationship with 

age and sex in the study group and to outline the differential diagnosis of renal cyst by 

ultrasonography. Methods: This was a cross-sectional descriptive study. An ultrasound 

examination was performed on 109 patients who were diagnosed with renal cysts. Cystic wall 

thickness, form, number of cysts, and acoustic enhancement were employed as sonographic 

criteria for evaluating renal cysts. Results: The incidence of renal cysts were more in females 

than in male s(52.3% vs. 47.7%). The majority of the cysts were solitary than multiple (69.7% vs. 

30.3%). Most of the cysts were at lower pole cortical cysts (22.9%). Simple cyst was the most 

common type (90.8%), autosomal-dominant polycystic kidney disease (ADPKD) was 6.4%. 59 

patients were asymptomatic and 50 patients were symptomatic with �ank pain as the most 

common symptom. Conclusions: Simple cysts are the most frequently found kidney cysts on 

ultrasound. Aging and hypertension were common risk factors related with renal cysts. End-

stage renal failure is caused by ADPKD, which is the most prevalent genetic cause. Diagnosis 

and early detection of renal cyst is important, routine ultrasound scans for adults is advisable 

prior to getting any serious complication.
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classi�ed as “simple” or “complex”, sonographic features of 

simple cyst include, thin wall, no internal septations or 

debris, absence of internal echoes, anechoic lumen, oval or 

spherical shaped with posterior wall enhancement. Wall 

thickening, uneven form, septations, calci�cations, and 

nodularity are all signs of complexity [4,5]. Renal cysts are 

easily detected with ultrasound, most important strengths 

of ultrasound are to differentiate benign vs complex cyst 

a n d  c ys t s  vs  s o l i d  l e s i o n s .  W i t h  i t s  l o w  c o s t , 

noninvasiveness, and lesser radiation exposure with 

ultrasound it is an ideal method for primary evaluation of 

patients with cystic lesions [6]. Autosomal-dominant 

polycystic kidney disease (ADPKD) manifests in the third 
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decade of life, detection and assessment is necessary 

since it develops silently and may cause hypertension and 

renal failure [7]. On ultrasound, kidneys are bilaterally 

enlarged due to the development of thousands of cysts of 

varying sizes. The development of bilateral, multiple �uid-

�lled cysts is a primary feature of ADPKD [6,8]. By the age of 

60 years, approximately half of the people with ADPKD have 

developed end-stage renal disease [9]. Acquired cystic 

disease can be easily differentiated from ADPKD by size of 

the kidneys which is smaller than normal among those with 

ACD whereas it could be extremely large in case of ADPKD 

[10]. Present study is to assess the prevalence of renal 

cysts and �nd its relationship with age and sex in the study 

group. 

M E T H O D S

R E S U L T S

The study group consisted of 109 patients who were all 

diagnosed with renal cysts after being evaluated with 

ultrasonography. It was discovered that the frequency 

distribution of sex was as follows: female was higher than 

male, female 52.3% (n = 57) and male 47.7% (n = 52) with 

mean age of 49.95 years. Most of the patients were 

asymptomatic 59 (54.1%) and 50 patients (45.9%) were 

symptomatic, �ank pain was seen in (33.0%), abdominal 

pain (4.6%), epigastric pain and lumbar pain (1.8%), back 

pain, melena, chest pain, burning micturition, drowsiness 

(0.9%). Table 1 summarizes the location of renal cyst, most 

of the cyst were lower pole cortical cyst (22.9%). Simple 

cyst was the most common type (90.8%). Majority of cysts 

were solitary (69.7%) whereas (30.3%) were multiple. Total 

number of simple cysts was (78.0%), incidence of 

polycystic kidney was (6.4%).  Table 2 is a cross tabulation 

between age and sex which shows the prevalence of renal 

cysts by sex and age group. 3D bar chart shows the 

differential diagnosis and cyst criteria in males and 

females.

PBMJ VOL. 5, Issue. 5 May 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

This was a Cross-sectional descriptive study, patients who 

had gone through abdominal ultrasound scan and 

diagnosed with renal cysts were used for the study. Sample 

size was calculated at 95% level of con�dence and 5 % 

margin of error. Following formula was used to calculate 

sample size. Total 109 individuals ful�lling the inclusion 

criteria was scanned. All adults from the age of 21 to old-

age up to 90 years, population, with diagnosed renal cysts 

were considered as candidates for the study. Exclusion 

criteria were nephrectomy, unilateral kidney, congenital 

anomalies related to kidney. Toshiba ultrasound machines 

model number Xario – XG were used to scan patients in 

supine position, 3-5 MHz with curve-linear probe. It may be 

necessary to adjust the patient's position to obtain an 

acceptable acoustic window, depending on their body type 

and the location of the kidney cyst. Due to the possibility of 

bowel gas interfering with the scan, decubitus positioning 

is frequently essential. The imaging parameters were 

changed, as well as the machine settings (depth, overall 

gain and focus). The focal zone was centered on the region 

of interest and the highest achievable frequency was 

chosen. Coronal, transverse and sagittal planes were used 

to scan the kidneys to the complete shape and size. The 

probe was angled to capture the cyst and measure 

longitudinal and transverse diameters (in mm). A prepared 

data collecting sheet was used to collect demographic and 

clinical information, as well as the presence and criteria of 

the cyst. The number of cysts, site (lower, middle or upper 

pole of the kidney) and cyst size were recorded. In this 

study, SPSS software program version 21 was used to 

record and analyze the data. Qualitative variables like 

gender, symptomatic and asymptomatic, sign and 

symptoms, location of renal cyst was represented as 

frequencies and percentages. Quantitative variables like 

age and size of cyst and wall thickness were given in mean ± 

standard deviation. The study was approved by the hospital 

ethical committee and institutional Review Board of the 

university of Lahore. Patients gave informed consent after 

learning about the signi�cance of the study and agreed to 

have their data used for research reasons. There were no 

names or IDs given, and all personal information was kept 

classi�ed.

187

Variables

Lower pole cortical cyst

Middle pole cortical cyst

Upper pole cortical cyst

Upper pole medullary cyst

Lower pole medullary cyst

Middle pole medullary cyst

Middle pole milk of calcium cyst

Bilateral renal cyst

Polycystic kidney

Total

Frequency (%)

25(22.9)

14(12.8)

21(19.3)

10(9.2)

7(6.4)

7(6.4)

1(0.9)

17(15.6)

7(6.4)

109(100.0)

Table 1: Frequency distribution of location of renal cyst in the 

study population

Age of patients

21 - 40

41 - 60

61 - 80   

>81

Total

Gender

Male Female
Total

25

24

8

0

57

13

20

17

2

52

38

44

25

2

109

Table 2: Cross tabulation between age and sex
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Renal cyst was evaluated and classi�ed on their 

sonographic appearance by using ultrasound. The �ndings 

of this study demonstrated that cysts were prevalent 

among patients aged 41 to 60. This outcome is agreeing 

with Chang et al., who reported that the prevalence of renal 

cyst increases with age and it is common in 60s or later 

ages of life. This indicates that aging is a major risk factor 

for renal cyst development. Females were found to be more 

a�icted by renal cysts than males, according to the 

�ndings of this study (52.3% vs. 47.7%). The results 

contradict Chang et al �ndings, who �gured out that a 

male-female ratio of 2.81 (15.14% vs. 5.38%) [11]. Ozveren et 

al., also concluded that kidney cysts were more common in 

men and the elderly, and that they were associated with 

diabetes [12]. Renal cysts elicited more from the cortex 

than the medulla, according to the research. (55% vs. 22%) 

and the incidence of bilateral cyst is lesser than unilateral 

cyst (15.6% vs. 77.9%). Hong et al., studied the effect of 

simple renal cysts on hypertension and found that the 

location, size, and number of cysts were all critical factors 

in hypertension [13,14]. Hypertension has been associated 

to the presence of simple renal cysts [15]. The occurrence 

of solitary cysts were more than multiple cysts (69.7% vs. 

30.3%). This �nding supports Chang et al �ndings that the 

majority of renal cysts (82.3%) are solitary [11]. Cysts 

increases in size as the age advances, the prevalence of 

cysts is known to correspond with demographic factors, 

cysts are detected more in number and larger in size in 

older individuals [12]. Terada et al., found that cysts grow 

quicker in patients under 50 years old than in those 50 years 

or older, at 3.94 and 1.84 mm per year, respectively [16]. In 

the current study, simple cysts were more common 78%, 

complex cyst 3.7%. The incidence of Acquired dominant 

polycystic kidney disease (ADPKD) was 6.4%. These cysts 

are important because there is a signi�cant link between 

hypertension and �ank discomfort, which is a typical 

symptom in individuals with ADPKD, which is often 

detected late and di�cult to control and manage [17]. 

Hypertension is a prevalent symptom in most cases with 

ADPKD, according to Chapman et al [18]. According to 

Miskulin et al [19], the initial indication of ADPKD is �ank 

pain. This con�rms our �ndings that �ank pain was a 

common symptom. Cyst  development and renal 

hypertrophy cause considerable �ank pain. Early detection 

is important since renal failure is a common cause of death. 

The pathologies that associated with renal cysts included 

renal stones (4.6%), hydronephrosis (1.8%), medical renal 

disease (1.8%). Vascular abnormalities like aneurysms, 

p s e u d o a n e u r y s m s  ( P S A s ) ,  a n d  a r t e r i o v e n o u s 

malformations (AVMs) should also be reviewed in the 

differential diagnosis of cystic renal lesions. Arterial 

pathologies and renovascular connection with simple renal 

cyst can be coincident to age-related changes in renal 

ducts and tubules [12,20].
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Simple cysts are the most frequent type of renal cysts, with 

cortical cysts accounting for the majority of the cysts. 

Females were more likely than males to have kidney cysts. 

Incidence of solitary cysts were found to be more common 

than multiple cysts. Renal cysts were linked to ageing and 

hypertension as prevalent risk factors. With more than half 

of patients requiring dialysis by the age of 60, ADPKD is the 

most common hereditary cause of end-stage renal failure. 

Ultrasound plays a signi�cant role in evaluating and 

30
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0
21-40 41-60 61-80 >81

Female Male

Figure 1: Graph showing cross tabulation between age and sex

Figure 2:  Simple cyst measuring 51.4 mm x 48.8 mm in a patient of 

60 years at the lower pole of left kidney

Figure 3: Showing renal stones with renal cyst in a patient of 62 

years old

Figure 4: Showing milk of calcium cyst measuring 6.1 mm x 6.9 

mm at the middle pole left kidney in a patient of 65 years old.
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classifying renal cysts, which helps in management and 

follow-up. Hence, the diagnosis and early detection of renal 

cyst is important, routine ultrasound scans for adults is 

advisable prior to getting any serious complications.
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In developed countries, neck pain is the most common 

complaint. Neck pain affects around 10-15% of the 

population. Cervical pain is more common in middle-aged 

women than in males, according to statistics. The most 

prevalent reason for patients to seek medical attention is 

neck pain [1]. Upper cross syndrome (UCS) is a type of neck 

pain caused by poor posture. This syndrome can create 

muscle imbalances in the head, neck, and shoulder region, 

as well as disordered posture [2]. According to research, 6-

48% of UCS patients experience pain in the shoulder region 
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Neck pain is the most common complaint and Cervical pain is more common in middle-aged 

women than in males. The most prevalent reason for patients to seek medical attention is neck 

pain. Objective: To identify the effectiveness of stretching and muscle energy techniques along 

with mobilization of cervical segment in the management of upper cross syndrome.Methods: 

The randomized controlled experiment took place from August 2018 to January 2019 at Benazir 

Bhutto Orthopedic and Rehabilitation Centre in Pakistan (Rawalpindi) and included patients with 

upper cross syndrome that were randomly consigned to two equal groups using a lottery 

system. The Group-A patients management is eccentric muscular energy therapy with cervical 

segmental mobilization, although Group-B patients treatment protocol is static stretching 

exercises accompanied by  segmental mobilization of cervical spine . Each patient received two 

sessions each week for three weeks, during which their visual analogue scale, and neck 

disability index were measured. An inclinometer was used to measure the cervical passive range 

of motion. Data was collected at the commencement of the study and again after three weeks of 

treatment. SPSS 21 was used to analyze the data. Results: Twenty (20%) of the 40 individuals 

were in each of the two groups. The average age in Group-A was 42.7511.13 years. It remained 

40.509.14 years in Group-B. On all metrics, the eccentric muscular energy technique and static 

stretching approach equally demonstrated substantial results that is P Value is less than 

0.05.Conclusion: Both approaches were shown to be equally successful in lowering neck 

impairment, enhancing cervical range of motion, and decreasing pain.
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[3]. According to Janda, postural disorders revealed motor 

components of asymmetries in the frontal plane (sagittal 

axis) consequential in di�culty in recovering since long-

lasting functional  pain patterns. Muscle discrepancy is the 

major opponent of UCS[4]. While the deep cervical �exors, 

weakening and lengthening of the central and inferior 

trapezius are to blame [5]. Postural disfunctions  causes 

stress on muscles and joints surfaces that induces pain  

limited ROM [6]. Because diagnostic approaches are based 

on individual opinion, early detection and categorization 
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are frequently impossible. Quanti�cation and detection of 

UCS at an early stage is achievable with the use of 

diagnostic processes, allowing for proper UCS prevention. 

Patients with muscular dystrophy can be helped in a more 

effective way if a thorough rehab plan is developed on a 

regular basis [7]. Different techniques such as muscular re-

education, mobilization, strain-counter strain, relaxation 

of Soft Tissues, self-stretching, active isolated stretching 

(AIS), and various energy Techniques are nearly of the 

maximum conjoint management techniques for the 

management of   spine impairments which reduces the  

ranges and postural dysfunctions [8]. MET has recently 

gained favor as a treatment modality for increasing the 

suppleness of contractile and non-contractile tissues [9]. 

Stretching exercises and manual therapy procedures, 

according to Cunha et al., both have a substantial effect on 

re�ning ranges of spine in individuals with stubborn neck 

discomfort [10]. Cervical mobilization is frequently used in 

conjunction along with physiotherapy and has been shown 

to be useful for the cure  of neck pain and impairment in 

chronic patients with mechanical pain by lowering pain and 

improving neck ROM [11-13].

M E T H O D S

PBMJ VOL. 5, Issue. 5 May 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

The Randomized Controlled trial was conducted in Benazir 

Bhutto Orthopedic and Rehabilitation Department from 

August 2018 to January 2019. After receiving Institutional 

Review Board approval, sample size was estimated using 

Open Epi version 312 with a 95% con�dence interval. The 

Visual Analogue Scale's mean values were calculated. A 

non-probability sampling strategy was utilised to increase 

the sample size. The lottery approach was used to assign 

patients to the control or interventional groups. Ages of 

UCS patients ranges between 30-65 years age, included 

both genders. Excluded patients which were suffered from 

trauma, tumors and degenerative changes. Informed 

patients consent was taken. Every individual gain 45 

minutes of conventional physiotherapy sessions thrice a 

week for three weeks. In Group-A, standard TENS 

transcutaneous electrical nerve stimulation was utilised 

for 15-25 minutes with high-frequency (50-100 Hz), low-

intensity (paresthesia), and small pulse width (50-100s) 

(interventional) [14]. Soft tissue techniques and pain were 

treated for 10-15 minutes with both TENS or a heating pad 

[15]. Cervical spine was managed with muscle energy 

technique. Patients were dictated to turn their heads in 

opposite manner.  The therapist directed isometric 

resistance for 5 to 7 seconds ,before the patients utterly 

relaxed their muscles and joint surfaces after the 

completion of stretch techniques by the therapist.  

Repetitions were ranged from four to �ve [16,17]. Slowly, 

with varying rhythm and pace, cervical segmental 

mobilization was conducted. In the resting posture,  grade 

I-II mobilization for pain relief (2-3 sets) approximately 3-4 

minutes were given . Conventional physiotherapy 

treatment heating pack and mobilization of cervical spine 

as well as stretching techniques of upper ,middle and lower 

�bres of trapezius muscles  remained given  in group 

B(contro), just as they were in the Group-A(interventional 

group). Slow stretching was used for 10-60 seconds [18]. To 

increase the stretch of lateral �bres of muscles, one arm 

leaning headside to the side opposite and pushing the head 

in sitting position. The muscle was stretched for 15-30 

seconds with 2-4 repeats due to the change in ROM and 

�exibility [19].
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Table 1: Demographic Data  Of Patients 

neck Flexion

Right Side Rotation

Visual analogue

 

Trial

Control

Experimental

Control

Trial

Mechanism

42.00 ±  24.75

40.00 ±  18.75

60.00 ±  10.00

55.00 ±  12.50

4 ±  1.75

5. ±  2.00

0.602

0.554

0.092

Mann Whitney II -Assessment through Clusters A & B (Post Interference)

Variable Cluster Middle IQ P-value

Wilcoxon test pre and post comparison in Group-A (Eccentric MET)

Variables

Neck bending

Right Cross Revolution

Visual Analogue

Pre Mean ±  SD

33.50 ±  23.75

50 ± 13.75

7 ±  1.00

Post Mean ±  SD

42 ±  24.75

6±  10.00

4 ±  1.75

P - Value

0.001

0.001

0.001
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After treatment strategy 3 of patients were skipped due to 

not capable of completing the treatment plan. Total sample 

was 41 in which 21 were allocated in two different groups. 

There were 7 Male patients and 13 females in Group A. On 

the other hand, 4 males and 16 female patients in another 

group B. Age of Patients was estimated as 43.7611.10 years. 

The most frequently affected females acquiring 55% of 

housewives, 25% administrators, 13% of businessman and 

10% of employees and others are 5%. The popular of the 

subjects (70%) had a steady commencement of 

discomfort, whereas 30% had a rapid onset of pain. In 

Group A, 25% of people had quick pain and 75% had 

plodding onset, whereas in Group B, 35% had sudden pain 

and 65% had deliberate onset. In terms of cervical �exion, 

right-side rotation, and VAS, no statistically signi�cant 

difference between the groups when post-treatment data 

were compared (p>0.05 each). Within-group analysis, 

however, revealed substantial differences in before and 

after intervention data (Table 2). The evaluation of after 

treatment outcomes  through sets publicized no 

signi�cant difference that is p value was less than 0.05. In 

both groups the difference was statistically signi�cant 

before and after the treatments strategies.  
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Wilcoxon examination pre and support contrast in Group-B (Still extending)

Variables

Neck Bending

Right cross spin

VAS

Pre Mean ±  SD

35.0 ±  20.00

50.0 ±  8.75

7.0 ±  2.00

Post Mean ±  SD

40.0±  18.75

55.0 ±  12.50

5.0 ±  2.00

P - Value

0.001

0.001

0.001

Table 2: Within the Group analysis/ between the group  ,data was 

normally distribued

Autonomous Trial T trial among Clusters

Variables

Frontward Skull 
Position

Cervical Extension

Right Side Bending

Left Side Bending

Left Rotation

Neck Disability Index

Pre Mean ±  SD Post Mean ±  SD P - ValueCluster

Trial

Control

Experimental

Control

Experimental

Control

Experimental

Control

Experimental

Control

Experimental

Control

16.65± 2.37

16.55± 2.11

35.25± 4.72

39.50± 7.59

32.50± 8.03

34.25± 7.48

32.50± 8.66

34.25± 4.38

53.00± 14.90

53.75± 9.98

17.75± 5.41

17.15± 4.79

13.90± 2.53

15.20± 2.01

43.25±  5.14

43.75± 8.10

40.35± 7.80

39.60± 7.02

39.80± 8.00

37.85± 4.45

58.75± 13.85

56.45± 9.40

13.90± 3.39

15.10± 4.45

0.08

0.817

0.751

0.346

0.543

0.343

Table 3: Parametric Examination for through cluster Study.

Patients were demanded to stand with 90 degree bent and 

lean towards forward along with upper trapezius and 

pectorals major stretch. Stretch is maintained for 10 to 25 

seconds along with repetitions 3-4. To stretch or relax the 

levator scapulae stretch, the patients were recommended 

to sit in a chair with one hand  and gently bring it down 

toward the armpit to sustain the depressed of shoulder and 

rotate opposite side of neck  with the other hand on the 

back head. They were inculcated  embrace the stretch for 

10-30 seconds on each side with the 2 to 3 repts. Neck 

Disability Index and forward head posture analysis were 

used.Via Inclinometer the rom of spine was calculated from 

the 1st session before intervention to last rehabilitation 

session. SPSS 21 version was used to estimate the data.

D I S C U S S I O N

The aim of this study was to see if employing  static 

stretching and energy techniques  in grouping with 

mobilization  along with the TENS and  heating pack may 

help patients with UCS improve their pain along with the 

cervical ranges. Because there is a severe lack of evidence 

for UCS, consequences are compared to impairments that 

is triggered by UCS. In this investigation, eccentric MET 

stayed originate to be similarly effectual for dropping pain 

and taming cervical ROM when compared to static 

stretching, as reported by another study [21]. MET 

improves stretch tolerance, which minimizes pain 

perception. Stretching and isometric contraction 

stimulate mechanic- and propio-receptors in muscles and 

joints [22]. Would lessen pain perception, making 

stretching more stress-free and acceptable. In addition, 

MET was found to be effective in relations of mobility for the 

cervical, thoracic, and lumbar spines in a study [19]. 

Stretching's effectiveness in falling neck pain and 

augmenting range of motion may be accredited to the 

effects of joint surfaces [23]. A study on the effects of 

stretching on neck discomfort and range of motion found 

that stretching can greatly improve pain and range of 

motion [24]. According to a recent study, stretching in 

combination with other therapies is useful in the 

management of pain and range of motion. Duration of  four-

week treatment procedure was used to examine the value 

of MET on patients in a study and to �nd out the effects of 

energy techniques of muscles on �t people as well. It 

involved 18 participants with limited cervical range of 

motion who were assigned to one of two groups: control or 

experimental. With MET, the results showed a considerably 

larger improvement in ROM. The �ndings showed that MET 

was a useful strategy for increasing cervical range of 

motion. This research backs up previous �ndings that MET 

improves ranges [6]. Both  were shown to be similarly 

valuable in dropping neck pain and impairment. A study of 

30 people indicated that  both  were bene�cial in reducing 

aches and functional disorders in those with low back pain 

[25].

C O N C L U S I O N

Both approaches were found to be effective therapy 

alternatives, according to the �ndings. Both strategies, 

however, were not used in isolation. TENS, IR, and mobility 

were used in conjunction with MET and stretching. Both 
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Interventional strategies together with conventional 

physiotherapy and manual therapy mobilization of cervical 

spine were reassuring in dropping the symptoms of upper 

cross syndrome.
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Mechanical cervical pain starts at the back of the head and 

moves down the neck to the lower cervical spine and 

shoulders. Vertebral arrangements are interrupted with 

this condition, and the joints of the cervical spine and ribs 

perform abnormal biomechanical movements, resulting in 

diminished mobility and pain [1,2]. Generalized neck 

discomfort is induced by enhanced neck position, motion 

related to neck, or any type of pain on probing of cervical 

musculature without illnesses [3]. Muscle spasms, 

faintness, and generalized pain in the cervical area, 

shoulders, and arms are all signs and symptoms of neck 
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Mechanical cervical pain starts at the back of the head and moves down the neck to the lower 

cervical spine and shoulders. Vertebral arrangements are interrupted with this condition, and 

the joints of the cervical spine and ribs perform abnormal biomechanical movements, resulting 

in diminished mobility and pain. Objective: To compare the effectiveness of   Muscle Energy 

Techniques (METs, Post-isometric relaxation) with Mulligan Mobilization (Natural Apophyseal 

Glides, NAGs) in subjects with Mechanical Neck Pain Methods: It was a Randomized Controlled 

Clinical Trial. Sixty patients are allocated in 2 groups: A and B with 30 patients in each group with 

age limit from 25-50 years treated for 4 weeks on alternate days with METs and Mulligan 

mobilization with baseline exercise plan respectively. Intervention plan was divided into 2 

phases. Outcome measures used in this study are Numeric Pain Rating Scale (NPRS), Neck 

Disability Index (NDI) and Goniometer for Neck range of motions. Results: Patients in group B 

showed marked improvement as compared to group A. p-value less than 0.05 is considered 

signi�cant. Mean age of patients for Group A was 39.91±8.14 and in Group B was 42.39±8.01 

respectively. Conclusion: It is concluded from the study that Mulligan Mobilization was more 

effective as compared to METs in progressing NPRS and NDI scales. 
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discomfort, which can lead to movement restrictions. The 

epidermis, dermal tissue, articular apophyseal joint 

sheath, longitudinal ligaments, ligamentum �avum, and 

inter vertebral body ligaments are all examples of 

co n n e c t i ve  t i ss u e s  a n d  a n n u l u s  � b ro s i s  of  t h e 

intervertebral disc may all be distorted in mechanical neck 

discomfort [4]. Neck discomfort, limited range of motion, 

and stiffness are common indications of mechanical neck 

pain. Tenderness in the neck and shoulder region is 

increased by neck movements or prolonged neck postures 

[5]. Personal and psychological factors (work satisfaction, 
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stress level, anxiety, and depression) all have a part in the 

development of this condition [6]. Clinical examination is 

di�cult to utilize to make a precise prediction because 

signs and symptoms are sometimes nonspeci�c [7]. 

Mechanical discomfort is widespread in persons who work 

with computers, clerical jobs, students, and people who 

live a sedentary lifestyle [8,9]. Work that requires 

uncomfortable occupational posture, hard lifting, and 

physical exertion During a long time of working with the 

head and neck in a forward position, the neck extensor 

muscles would be stretched excessively [10]. Variations of 

manual techniques include placement release technique, 

muscle energy technique, muscle energy technique, Cyriax 

methodology,  NAGS and SNAGS,  manual  strain, 

proprioceptive neuromuscular facilitation, and ischemic 

compression [1,11]. MET is a quality of healthcare process in 

which the participants' muscles contract in a precise, 

controlled manner against a reactionary force. A common 

technique for achieving muscle tonus release is MET 

(inhibition). The Golgi tendon impairs the affected muscle's 

isometric contraction, resulting in after isometric 

relaxation [1]. With MET, you can reduce muscular tone, 

promote better circulation, enhance weak musculature, 

and loosen joint limitations [12]. MET is an active muscle-

based therapy strategy in which a subject's muscle(s) are 

contracted in a carefully regulated manner against a 

counterforce generated by the therapist. Reduce 

discomfort, stretch tight muscles and fascia, reduce 

muscle tonus, increase local circulation, strengthen weak 

musculature, and mobilize joint limitations using the MET. 

The MET is used to achieve tonus release in a muscle prior 

to stretching by applying an isometric contraction to the 

a�icted muscle and then relaxing afterward [13]. A MET for 

relaxing and extending a hypertonic, shortened muscle is 

post isometric relaxation (PIR). On postural muscles, this 

form of moderate stretching is often used. When these 

muscles grow short and tight, muscular imbalances can 

ensue. This can make joint motion di�cult and limit range 

of motion. The upper trapezius and levator scapulae are 

two muscles in the upper body that fall into this category. 

When these muscles shorten, they can limit range of 

motion in the head, neck, and shoulder, as well as cause 

pain. MNP therapy options have lately developed from a 

passive to an active treatment approach. The MET is a type 

of advanced stretching technique that has been employed 

in both clinical and subclinical people [4]. In the instance of 

NP, one of the mobilization approaches that can be used is 

the Mulligan. Mulligan mobilization techniques (MMTs) 

encompass many modalities such as sustained natural 

epiphyseal glides (SNAGs) and natural epiphyseal glides 

that target the spine and are employed by most manual 
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physical therapists. The application of this therapy 

strategy results in an immediate improvement in pain-free 

range of motion (ROM) in the affected joints. The literature 

suggests combining the MMT idea with numerous other 

manual therapy modalities as a successful therapeutic 

approach for a variety of orthopedic dysfunctions [14]. 

NAGS are more helpful than Maitland grade I and II 

mobilizations in improving NPRS and NDI scores in patients 

with nonspeci�c neck discomfort, according to Hussain et 

al. [15]. Gross and colleagues determined in 2015 that 

manual mobilization combined with strengthening 

exercises is particularly bene�cial in reducing neck 

discomfort and improving quality of life [16]. A study 

published in 2002 found that manual corrective procedures 

are the most effective treatment for mechanical neck pain 

[17]. 

196

M E T H O D S

Allocation of patients in two groups were through simple 

random sampling method. The research was conducted in 

Physiotherapy ward of Mayo Hospital Lahore. A total of 60 

patients suffering from Neck Pain were randomized and 

divided into two groups. 30 patients undergone muscle 

energy technique (post isometric relaxation) and 30 

patients undergone mulligan mobilization (natural 

apophyseal glides) were administered. Treatment 

frequency was for 4 times a week. The duration of 

treatment was 4 weeks in both groups. Data collected on 

the �rst day before the application of interventions and 

after four weeks, the end day of the application of 

intervention. Subjects were randomly assigned to 2 

groups: Group A (the control group) received Muscle energy 

technique (Post-isometric relaxation) and Group B (the 

experimental group) received Natural Apophyseal Glides 

(NAGs).

Group A

(the control group)

Group A (the control group) received the METs for neck 

region. MET's was performed for three group of muscles.

1.For Upper Trapezius

 Patient position- supine lying, Therapist position: 

supported the affected side's shoulder with one hand while 

placing the other hand at the affected side's ear and 

mastoid area. towards affected side. The stabilised 

shoulder was moved towards the ear (a shrug action) and 

the ear towards the shoulder with a small resisted effort 

(20% of available strength).  7-10 seconds of isometric 

contraction with proper breathing.  For 30 seconds, this 

orientation was retained (post isometric relaxation)

2.For Levator Scapulae	

Subject - supine lying, one hand supports the head, while 
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the other rests on the shoulder on the affected side. The 

individual was then requested to take the head backwards 

towards the table against the therapist's unchanging 

resistance, while simultaneously doing a small (20 percent 

of available strength) shoulder shrug on the unaffected 

side. With proper breathing, an isometric contraction was 

held for 7-10 seconds. This position was hold for 30 seconds 

(post isometric relaxation)

3.For Sternocleidomastoid

The therapist put his contact hand on the ipsilateral 

mastoid on the temporal region, which was the SCM 

muscle's insertion site, and his stabilising hand on the 

sternum, which was the muscle's point of origin. The 

patient was instructed to rotate his head to the ipsilateral 

side, lift his head, and hold the contraction for 10 seconds 

before fully relaxing by inhaling and exhaling deeply. The 

clinician allowed for the barrier to dissolve before gently 

guiding the muscle to lengthen while keeping the upper 

cervical spine bent for 30 seconds.

Group B(the experimental group )

Group B (the experimental group ) received the Natural 

apophyseal Glides (NAGs) for neck region. PT stride stance 

at side facing posteriorly with hip blocking seated  patient 

shoulder. Patient's neck slightly �exed without any rotation 

or side bend. PT cradled head with forearm (using top arm) 

and chest, with other hand  on back  of head/neck. Middle 
thphalanx of 5  �nger (of top arm) hooked under SP with other 

ththenar eminence (bottom arm) obliquely under 5  �nger in 

position to mobilize parallel to facet plane. Taken up slack 

then oscillated (2-3/sec) mid to end range using bottom 

hand pushing through top  hand  in direction of  eyeballs. 

Oscillated for 5-10 seconds and reassess.
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Variables

NPRS

NDI

ROM (Flexion)

ROM (Extension)

R E S U L T S

Both of these strategies were utilized as interventions in 

the current study to treat patients with mechanical neck 

discomfort. Sedentary lifestyles have a higher number of 

cases than active lifestyles, hence life styles are important 

in developing neck illnesses with discomfort. The NPRS 

scale is used to assess changes in pain intensity and has 

proven to be a useful instrument for data gathering and 

analysis [18]. The Mulligan idea involves a variety of 

mobilising therapy strategies for the spine, including 'NAGs' 

(natural apophyseal glides), 'SNAGs' (sustained natural 

apophyseal glides), and 'SMWLMs' (sustained natural 

apophyseal glides) (spinal mobilizations with limb 

movements). In terms of pain intensity and neck functional 

status, group B exhibited substantial improvement, while 

in terms of ROM, both groups showed signi�cant 

improvement. In comparison to the MET group, group B 

demonstrated greater outcomes after just one week in 

terms of rotation ROM and two weeks in terms of extension, 

while maximum range improved after the third week for 

side-bending and �exion. The advantages of Mulligan 

mobilization were demonstrated by a signi�cant decrease 

in NDI and NPRS scores, con�rming previous �ndings. The 

medical usefulness of Mulligan's mobilization techniques 

for increasing joint function has been proved, according to 

the research, with a number of theories for its action and 

reaction. Additional techniques, such as hypo algesic and 

sympathetic nervous system excitation effects, have been 

established in more recent studies.

 The current study found that combining MET in the form of 

PIR with MM in the form of NAGs increased the therapy 

effect on pain, cervical ROM, and function in individuals 

with MNP. In terms of lowering pain and impairment and 

enhancing cervical ROM, NAGs with PIR were more 

Table 1 shows the demographic data of study. Group A 

having 9(40.9%) males and 13(59.1%) females while 

16(69.6%) male and 7(30.4%) females enrolled in group B. 

Man Whitney U test was performed for assessing the 

intensity of pain between 2 groups. Mean of pain intensity 

was 8.27 in group A and 8.26 in group B pretreatment, mean 

of NDI was 41.36 in group A and 41.3 in group B pretreatment 

and mean of �exion was 36.23, extension mean was 21.30 in 

group A and �exion mean was 35.74, extension was 21.30 in 

group B. After the session intensity of pain was reduce in 

both groups, it was 4.00 in Group A and 2.43 in Group B, NDI 

scores were 20.00 in Group A and 12.17 in Group B while ROM 

was increased in both groups, mean of �exion was 44.68, 

extension mean was 42.95 in Group A and in Group B �exion 

mean was 68.48, and extension mean was 62.17.  p-value 

was <0.01 which shows that both techniques were effective 

for managing the patients but group B patients show more 

remarkable results as compared to group A.

Control Group Experimental Group

At Baseline After At Baseline After
P-value

8.27± 0.45

41.36± 2.27

36.23± 3.71 

21.14± 6.15

4.00± 0.69  

20.00± 3.45

 44.68± 4.90

42.95± 3.33              

8.26± 0.44

41.30± 2.24

35.74± 3.75    

 21.30± 6.25          

2.43± 0.501

12.17± 2.53

68.48± 4.87

62.17± 5.99

0.00

0.00

0.00

0.00

Table 1: Mean values of Experimental group and the control group

Variables

 Pain

NDI             

ROM(Flexion)     

ROM(Extension)

Control Group Intervention Group

Before After Before After
P-value

8.27± 0.45

41.36± 2.27

36.23± 3.71 

21.14± 6.15

4.00± 0.69  

20.00± 3.45

 44.68± 4.90

42.95± 3.33              

8.27± 0.45

41.36± 2.27

36.23± 3.71 

21.14± 6.15

4.00± 0.69  

20.00± 3.45

 44.68± 4.90

42.95± 3.33              

<0.01

Table 2: Mean values within Experimental group and the control 

group

D I S C U S S I O N
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successful than regular physical therapy. The biological 

principles that underpin MET are PIR and reciprocal 

inhibition. PIR refers to the effect of a muscle's or group of 

muscles' reduced tone after a brief interval following an 

isometric contraction. Pain alleviation following PIR may be 

due to the inhibitory Golgi tendon re�ex, which is triggered 

during isometric contraction and leads to muscle re�ex 

relaxation. Sympatho stimulation produced by somatic 

efferent is also caused by the activation of muscle and joint 

mechanoreceptors, as well as targeted stimulation of 

periaqueductal grey matter, which helps in lowering pain. 

As a result of the available research and statistical �ndings 

of data received following therapy, Mulligan mobilization 

technique NAGS was found to be more effective than MET 

in reducing pain and improving neck disability index 

modulation [19].
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Transgender” describes an individual whose gender 

identity (one's internal psychological identi�cation as a 

boy/man or girl/woman) does not match the person's sex at 

birth. For example, a male-to-female (MTF) transgender 

person is someone who was born with a male body, but who 

identi�es as a girl or a woman. A female-to-male (FTM) 

transgender person is someone who was born with a 

female body, but who identi�es as a boy or a man. Some 

transgender people choose to share the fact that they are 

transgender while others keep it con�dential. Anybody 

who deviates from any of the normative beliefs about 

sex/gender is considered to be a deviant [1,2]. These 

deviants start �nding outlets for expressing deviant 
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Transgenders are not actively participating in sports in Pakistan. There may be many factors and 

barriers involved for their non-participation Objective: To investigate the factors responsible 

for the non -participation of transgender in sports. Methods: Cross-sectional approach was 

applied for the collection of required data. Snowball sampling technique for the selection of 

purposive sampling was applied. Appropriate questionnaire was prepared and used for data 

collection from a sample of (n=118) individuals with mean age 16 years. Feasibility of the 

questionnaire was obtained with the help of pilot testing by selecting 30 individuals. Results: 

The analyzed data have shown that almost all transgender have agreed upon the importance of 

sports in their lives. At the same time, the results have shown that different factors such as 

governmental, societal and personal signi�cantly contributing for their non-participation in 

sports (0.024 < 0.05, 007 < 0.05 & 0.009 < 0.05). Conclusion: The results of the study indicated a 

viewpoint of the transgender that describes sports as one of the important means for getting 

recreation and satisfaction. Given this stance, one might expect that transgender would 

experience discomfort while participation in sports. However, the research �ndings do not 

reveal any deleterious effect of sports participation in light of the views of transgender.
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behavior, desires or impulses as family, friends and society 

try to �nd the ways to forcibly culminate that. This may lead 

in forming small organized support groups where he/she 

� n d  a c c e p t a n c e  a n d  a p p r e c i a t i o n  fo r  d e v i a n t 

behaviors/identities. Such groups exist all over the world 

under different titles [3]. In some cultures, they are 

considered as neither men nor women and not necessarily 

be considered as deviant as they occupy respectable social 

position. While, in some cultures people believe that they 

are blessed with some divine power [2]. Around the globe, 

proper consideration has been giving to the transgender in 

term of providing facilities for sports and other physical 

activities [4]. Fitness sports in a gym can be important 
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outlet to participate in sports and other physical activities 

among transgender. As a result, it is imperative to establish 

to provide conducive environment in which the 

transgender can bene�ts physical as well as mental health 

of these activities. Research studies indicated that 

transgender population has been reported a high risk of 

anxiety and depression, therefore; their psychological 

problems could be managed with the help of sports and 

other physical activities. Furthermore, research in the area 

of transgender people revealed that sports and other 

physical activity are considered important means of 

maintaining appropriate weight compulsory to suffer 

g e n d e r - c o n � r m i n g  s u r g e r y  [ 5 ] .  R e s e a r c h  h a s 

acknowledged that no single person amongst the 

transgender will intend to undergo gender-con�rming 

surgery [6]. Evidences reveals that participation of 

transgender in competitive sport is believed as harmful for 

them [7]. Participation in sports of transgender people has 

been the topic of debate among sports personnel, sports 

organizations and even among the general masses [8]. It is 

generally believed that an androgenic hormone converse 

the outcomes gained through participation in sports and 

athletic activities. Consequently, the transgender female 

individuals are supposed to grasp an advantage in sport. 

Meanwhile, transgender men are not thought to possess an 

athletic advantage,  despite being injected with 

testosterone if they chose to medically transition with 

cross-sex hormones. To ensure the participation of 

transgender in sports, the International Olympic 

Committee (IOC, 2004) decided that transgender people 

could be provided an opportunity in the coming Olympic 

Games. Although, the policy formulated in 2004 has been 

signi�cantly in�uential for those organization who 

constitute policies. The policy recommended by (IOC) will 

be displayed afterwards [9]. To address the present 

problem, this research has focused upon two main 

objectives. Firstly, the researcher has disclosed the 

viewpoint of transgender regarding the bene�ts of sports' 

participation. Secondly, to investigate the factors causing 

for non-sports participation among transgender in the 

jurisdiction of Punjab, Pakistan.

M E T H O D S

R E S U L T S

Table 1 shows frequencies and percentages of Shemale 

and Hemale in the sample. There were total 15 Shemale and 

103 Hemale in the sample. The percentage of Shemale was 

12.7% and Hemale was 87.3%. total Shemale and Hemale 

were 118 and percentage was 100%.

PBMJ VOL. 5, Issue. 5 May 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

A quantitative research design was applied for the 

systematic investigation of the issue. All the trans-gender 

masses of Punjab (Pakistan) were selected as subjects to 

investigate. Snowball sampling method was used. A self-

developed questionnaire in the light of related literature 

was used. Every possible effort to develop the items of the 

questionnaires considering the di�culty level of the 

respondents were done. Pilot survey was conducted by 

selecting 30 transgenders in order to assess the di�culty, 

ambiguity and complications in the items of the 

questionnaire. The questions were then used for validity 

and reliability. The collected responses of the respondents 

were analyzed with the help of computer software SPSS, 

version 24. Frequency and percentage was used for 

demographics information. For hypothesis testing Chi-

square and multiple regression were used for most 

effected barrier responsible for Non-participation in 

sports among transgender.
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Gender

She male

He male

Total

Frequency

15

103

118

Percent

12.7

87.3

100.0

Valid Percent

12.7

87.3

100.0

Cumulative Percent

12.7

100.0

Table 1: Shemale and Hemale frequencies and percentages of the 

sample 

Gender

11 to 20

21 to 25

26 to 30

31 to 35

35 to 40

41 &  Above

Total

Class 0 to 05

Class 6 to 8

under Matric to Matric

FA

BA

Total

1 to 10 Years

11 to 15 Years

16 to Above Years

Total

With Family

With Friends

With Guru

Others.

Total

Dependent

Frequency Percentage% Valid % Cumulative %

Age of Transgenders

Level of Education

Time of Exposure as Transgender

Transgender Accommodation

30

25

34

15

12

2

118

50

34

26

6

2

118

58

50

10

118

9

15

92

2

118

23

25.4

21.2

28.8

12.7

10.2

1.7

100.0

42.4

28.8

22.0

5.1

1.7

100.0

49.2

42.4

8.5

100.0

7.6

12.7

78.0

1.7

100.0

28.0

25.4

21.2

28.8

12.7

10.2

1.7

100.0

42.4

28.8

22.0

5.1

1.7

100.0

49.2

42.4

8.5

100.0

7.6

12.7

78.0

1.7

100.0

28.0

25.4

46.6

75.4

88.1

98.3

100.0

42.4

71.2

93.2

98.3

100.0

49.2

91.5

100.0

7.6

20.3

98.3

100.0

28.0

Socioeconomic Status
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Table 3: Chi-Square test showing the Views of transgenders, 

Governmental factors responsible for non-participation of 

transgenders in sports, social factors and personal interests 

regarding non-participation in sports, � = .05
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Testing Variable N Mean SD

Table 2:  Sociodemographic features of par ticipating 

transgenders

Independent

Total

10000

11000 to 20000

21000 to 30000

31000 to 40000

Total

Average Income Per Month

85

118

23

64

27

4

118

72.0

100.0

19.5

54.2

22.9

3.4

100.0

72.0

100.0

19.5

54.2

22.9

3.4

100.0

100.0

19.5

73.7

96.6

100.0

Table 2 showing the frequencies and percentages of 

transgender respondents in respect of their age. Total 11 

years to 20 years transgender were 30 (25.4%), 21 years to 

25 years were 25 (21.2%), 26 years to 30 years were 34 

(28.8%), 31 years to 35 years were 15 (12.7%), 35 years to 40 

years were 12 (10.2%) and 41 years and above were 2 (1.7%). 

The level of education frequencies and percentages of the 

transgender in the sample. The transgender educated from 

0 to 5 class were 50 and percentage was 42.4%, Class 6 to 8 

class were 34 and percentage was 28.8%, under matric and 

matric were 26 and percentage was 22%, transgender 

having quali�cation FA were 6 and percentage was 5.1%, 

and total Transgender having education BA were 2 and 

percentage was 1.7%. The frequencies and percentages of 

respondent's exposure as transgender, the Table shows 

that 1 to 10 years of exposure as transgender respondents 

were 58 and percentage was 49.2%, 11 to 15 years of 

exposure as transgender respondents were 50 and 

percentage was 42.4% and 16 years and above as 

transgender were 10 and percentage was 8.5% (Table 2). 

The total transgender accommodation with families were 9 

a n d  p e r c e n t a g e  w a s  7. 6 % ,  t o t a l  t r a n s g e n d e r 

accommodation with friends were 15 and percentage was 

12.7%, total transgender accommodation with Guru were 

92 and percentage was 78% and living with other places 

were 2 and the percentage was 2%. The frequencies and 

percentages of transgender respondents in respect of 

their socio-economic status. Total dependent transgender 

were 33 and percentage was 28% and total independent 

transgender were 85 and percentage was 72% (Table 2). 

The total transgender having average income per month 

10000 were 23 and percentage was 19.5% in the sample, 

total transgender having average income per month 11000 

to 20000 were 64 and percentage was 54.2%, total 

transgender having income 21000 to 30000 per month 

were 27 and percentage was 22.9% and total transgender 

having average monthly income 31000 to 40000 were 4 and 

percentage was 3.4% (Table 2).

Minimum Maximum
Chi-
Square Sig.

Views of 
Transgender

Governmental 
Factor

Social Factor

Personal 
Interest

118

118

118

118

3.6276

3.2821

3.5266

4.2729

.23758

.27607

.26658

.23044

2.61

2.86

2.67

3.00

3.83

4.00

3.93

4.60

173.837

130.678

178.949

114.881

.000

.000

.000

.000

According to the Table 3 the Chi-square is χ² = 173.837 and p 

= .000 < � = .05. Therefore, the formulated hypothesis that 

transgender have ver y positive views regarding 

participation in sports is hereby accepted. These results 

indicated that the transgender have agreed upon the 

bene�ts of sports participation. Table 3 is representing the 

perceived stance of transgender regarding governmental 

barriers causing for their non-sports participation. The 

above sketched table con�rming that the Chi-Square χ² = 

130.678 and p = .000 < � =.05 that con�rms the hypothetical 

assumption that governmental barriers causing for non- 

par ticipation in spor ts among transgender.  The 

con�rmation of hypothesis means that the transgender 

have agreed that governmental barriers signi�cantly 

contributing for non-participation in the way of their 

participation in sports. According to the above table 3, the 

Chi-Square χ² = 178.949, p = .000 < � =.05 that con�rms the 

hypothetical assumption that social barriers causing for 

non- participation in sports among transgender. The Chi-

Square χ² = 114.881 while p = .000 < � = .05 that accept the 

above alternate hypothesis. The acceptance of hypothesis 

means that the transgender has agreed that personal 

interest signi�cantly contributing for non-participation in 

the way of their participation in sports (Table 3).

Model R R Square

Governmental Barriers

Social Barriers

Personal Barriers

Adjusted R Square SE of the Eatimate

.424

.464

.512

.180

.216

.262

.173

.202

.243

.19247

.18903

.18416

Table 4: Multiple regression showing the most dominant factors 

causing for non- sports participation among transgender

a. Predictors: (Constant), Social Barriers

b. Predictors: (Constant), Social Barriers, Governmental Barriers

c. Predictors: (Constant), Social Barriers, Governmental  Barriers, 

Personal Barriers

Table 4 is displaying the most dominant factors causing for 

non- sports participation among transgender.  According 

to the analyzed data, the R was found 0.424, 0.464 & 0.512 

respectively for governmental barriers, societal barriers 

and personal barriers. As a result, it is found that personal 

barriers were the dominant factors causing for non- sports 

participation among transgender.
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On the basis of data analysis, it was found that signi�cantly 

government is a factor behind the non-participation of 

transgender in sports activities. The results of the present 

study in link and in line with previous researches [10]. The 

researcher also found that societal factor is the factor 

behind the non-participation of transgender in sports. The 

result of the study in link and in line with previous studies 

[11-13]. The personal interest was also a factor behind the 

non-participation of transgender in sports. The results of 

the study in link and in line the previous studies [14-16]. 

There was no any signi�cant difference found between the 

transgender in respect of their demographic attributes 

(gender, age, locality, quali�cation, kind of physical activity, 

average time spend in physical activities, time of exposure 

as a transgender, accommodation, socio economic stats 

and average income per month) regarding factor behind 

the non-participation of transgender in sports [17-22]. The 

results of the study indicated a viewpoint of the 

transgender that describes sports as one of the important 

means for getting recreation and satisfaction. Given this 

stance, one might expect that transgender would 

experience discomfort while participation in sports. 

However, the research �ndings do not reveal any 

deleterious effect of sports participation in light of the 

views of transgender. Even though transgender have 

experienced complete ignorant, their participation in 

sports has apparently been su�ciently rewarding to 

counter the social costs of participation.
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D I S C U S S I O N

C O N C L U S I O N

The results of the study revealed that factors like 

governmental, societal and personal signi�cantly 

contributing for their non-participation in sports. 

Furthermore, with broadening of the transgender role, 

those who have developed sense of autonomy and positive 

self-esteem can better able to perform well in the society. 

This can be done if the transgender can equip with the 

basic right of provision of recreation in term of sports and 

other athletics activities.
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Type 2 diabetes mellitus (DM2) is a well-known disease that 

cause tenacious hyperglycemia because of two conditions. 

It can be due to no generation of insulin or may be the body 

is getting resistant to use insulin e�ciently [1,2]. Over 

weight leads to insulin resistance in peripheries which can 

be reason of developing DM2 progressively [3]. According 

to National Institute of Health survey, the incidence rate of 

Obesity in Mexico has been raised intensely since 2000, 

from 61.8% to 71.3%.  [4, 5]. So consequently, from 2000 to 
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Objective: To  the characteristic of life of patients having type II Diabetes mellitus (DM2) narrate

& the factors in�uencing it. This was a cross-sectional study. Patients with diabetes  Methods: 

mellitus type 2 (DM2) who were over the age of 18 were chosen. Age, gender, profession, 

matrimonial status, time of type two diabetes development, other diseases, depressive status 

were all evaluated as factors that affect quality of life (Beck Depression Inventory). A (HRQOL) 

scale was utilised to assess the quality of life by using the thirty-six-item short-form survey (SF-

36). Based on their SF-36 patients were separated into three groups. ne thousand Results: O

three hundred and ninty four sample had a middle phase of 62  years. An average score of 50.1 

was assigned to the global HRQOL. According to bivariate analysis, phase, matrimonial status, 

gender, employment, comorbidities, DM2 duration, and other diseases all had an effect on 

HRQOL. In the regression model (logistic), age (OR 1.04) and depression (OR 4.4) were identi�ed 

as independent factors that in�uenced overall quality of life. The HRQoL of DM2  Conclusion: 

patients is lower, which is associated to a higher risk of depression. The presence of depression 

and advanced age have a negative impact on the patient's HRQoL.
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2012, the frequency of DM2 increased from 5.7% to 9.1% in 

people above age of 20 years  [6]. More medical centers and 

treatment sessions needed due to more problems and 

complications, such as vascular problems which include 

hypertension. Acute Myocardial infarction, deep venous 

thrombosis, cerebrovascular disorder and heart failure [7]. 

CVA and AMI presented to be 2-4 x more in patients with 

DM2 [8].  Complications of vascular disease l ike 

retinopathy, neuropathy and nephropathy [9], Diabetic foot 
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syndrome as well [10]. These problems lead patients to 

depression and stress. DM can trigger mood swings and 

hurt the self-esteem, make others frustrated  [11, 12]. Life 

style has been highlighted as chief health care factor in 

these years. The aim of medical should be to recover health 

of patient [13]. Hence, it impacts not only the quantity but 

also QOL as well. This term QOL comprise the mentally, 

physically, social and spiritually well-being of a person.  

[14]. Stress due to diabetes, medication adherence, 

prolong duration, use of insulin, and comorbidities are 

including in QOL because of their impact on people with 

DM2 [15-19]. To make the diabetes treatment effective, 

there should be emotional coherence between family and 

patient. And blood glucose level in blood must be regulated.  

[20]. In few developing countries where sociocultural 

factors can affect quality of life and signi�cant no of 

contributors and features connected to QOL can be 

measured, in spite of the fact that there have been various 

researches conducted on QOL on diabetic patients.
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M E T H O D S

Patients were selected from �ve Institutes of twin cities 

hospitals situated in Rawalpindi or Islamabad. [21]. All 

consecutive outpatients over the age of 18 years who were 

diagnosed with DM2 according to the (ADA) criteria were 

included in the cohort. Patients who had ability to read and 

write, physically active and have no disability and can �ll a 

self-administrated questionnaire were eligible to 

participate. Participants with depression, dementia and 

schizophrenia and other psychological problems were not 

included.  All these variables effect the QOL. In a research 

conducted by Zhang et al., he stated that numerous factors 

linked to QOL in patients with DM2, such as gender, age, 

marital status, duration of disorder, underlying pathologis 

and depression; hence, depressions had minor proportion 

27.9% depression in patients with DM2 [19], previously, Only 

1540 of the 1894 participants of sample that were eligible to 

participate met the inclusion requirements, with 146 being 

rejected.13 individuals had dementia and 48 participants 

were having depression and waiting for specialist's 

assessment before beginning. Questionnaires were 

distributed to 1540 patients, and once completed; they 

were examined to ensure that they were completed 

accurately. Patients were given the option of �lling out any 

incomplete surveys. Age, gender, profession, married 

status, DM2 duration, additional comorbidities, for 

instance obesity, hypertension, vascular and cardiac 

disorders and stress were also considered. A scale called 

Health- related quality of life was used to measure the 

perceived quality of life by utilizing 36 factors survey (SF-

36). Physically active, discomfort, general health, 

syndrome as well [10]. These problems lead patients to 

depression and stress. DM can trigger mood swings and 

hurt the self-esteem, make others frustrated  [11, 12]. Life 

style has been highlighted as chief health care factor in 

these years. The aim of medical should be to recover health 

of patient [13]. Hence, it impacts not only the quantity but 

also QOL as well. This term QOL comprise the mentally, 

physically, social and spiritually well-being of a person.  

[14]. Stress due to diabetes, medication adherence, 

prolong duration, use of insulin, and comorbidities are 

including in QOL because of their impact on people with 

DM2 [15-19]. To make the diabetes treatment effective, 

there should be emotional coherence between family and 

patient. And blood glucose level in blood must be regulated.  

[20]. In few developing countries where sociocultural 

factors can affect quality of life and signi�cant no of 

contributors and features connected to QOL can be 

measured, in spite of the fact that there have been various 

researches conducted on QOL on diabetic patients.

R E S U L T S

Median of age of 1394 participants studied was 62 years, 

and there was no gender majority (49.9% female, n = 696). 

Eighty-two percent of the participants 1143 were married, 

and 41.6% of all participants (n = 580) worked as housewives 

(Table 1).
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In the case of DM2, the disease lasted an average of 240 

months, with comorbidities affecting 85% (1186) of 

patients. The most prevalent pathology was hypertension, 

1044 patients (74.9% was suffering with it.380 patients 

(27.2%) with dyslipidemia, Obese patients were 235(16.8%) 

and with cardiac disorder there were 201 patients. 

According to the survey, only 25.2 % (n = 352) of those polled 

were depressed (Table 1). The middle total HRQoL total 

stood 50.1 facts out of a potential 100 ideas, by an all-out of 

75.5 then a least of 28.6 arguments representing the best 

QoL.  By analyzing HRQol scale, emotional role, body ache, 

mental status, and physical function all variables had 

median lower than 50. Symptoms of depression, age and 

DM2 duration has negative impact on physical function, on 

the other hand, marital status has improved the score.; 

symptoms of depression have negative effect on mental 

stats and it aggravate the body pain. These symptoms of 

depressions signi�cantly impact a negative effect on QOL 

across all the categories has been studied (Table 2).  We 

found that probably half of subjects (49.5%, n = 690) had 

score QOL less than 50, indicating poor HRQOL, and just 

1.5% (22) had a score of more than 75, indicating ideal 

HRQOL.

D I S C U S S I O N

In determining a patient's HRQOL category, we discovered 

that variables like gender, age, married status, work, 

duration of DM2 and depression remained important. 

( I n a d e q u ate,  a cce pt a b l e,  o r  o pt i m u m ) .  B e n c h  1 

demonstrations that those by an older were more likely to 

be retirees or housewives, and had a higher frequency of 

symptoms of depression than those with  satisfactory 

HRQOL (notch better than 50). (Score greater than 50). (A 

score of at least 75 is required.) Logistic regression model 

involved all of these variables except age and symptoms of 

depression were present as independent factors affecting 

HRQOL. Depression had a greater in�uence on HRQ0L than 

age (OR 1.04, 95 percent CI 1.0008 to 1.09) in this study (OR 

4.4, 95 percent CI 2.03 to 9.9) (Table 3).

Table 1: Diabetic patients' demographic characteristics 

compared to their Quality of Life

Table 3: Sociodemographic features of DM2 patients

Diabetes type 2 had very poor HRQOL in terms as physical 

function, mental body ache especially mental and 
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emotional health being most affected. Depression played a 

major role as contributor to HRQOL. This is one of few 

current researches that found a vast number of individuals 

with DM2 that exposed demographic factors also have 

impact on quality of life. It is also determined that gender 

had no effect on HRQOL, physical function, emotional and 

mental health status and body pain [16, 28]. The outcome 

that diabetic patients who have less HRQOL in line with 

previous research indicating DM2 has a negative impact on 

QOL, which has been arbitrated by aspects for example the 

necessity for a healthy food with full nutrition, exercise plan 

and special treatment plan [29, 30].  The literature on 

quality of life of diabetic patients and its relation with 

socio-demographic aspects has developed unpredictable 

outcomes. In previous studies, poor QOL has been linked to 

an illiterate and less income and female gender.  [31]. 

Glycemic control is in�uenced by established factors that 

affect QOL like elder people, and stress can be another 

reason to aggravate the QOL deterioration [32]. One more 

essential factor is that diabetic patients are regularly faced 

by their situation and di�culties that come with it on a daily 

basis, which affects their quality of life [33]. A study of 2086 

DM2 patients in the Netherlands, Wermeling et al., 

discovered that individuals with underlying pathologies 

had drastically poor health status than those patients who 

no other comorbidities.  [34]. On the other hand, a study 

conducted in Singapore revealed no correlation. Despite 

the lack of impact, it is crucial that health care provider   

e x e r c i s e  e x t r a  v i g i l a n c e  w h e n  m a n a g i n g  D M 2 

comorbidities, as previous research has shown that the no 

of comorbidities raise, QOL deteriorates and survival 

declines drastically. Besides, �ndings of this training reveal 

that unhappiness is widespread to the effects having DM2 

and is connected to a poor perception of QOL; unhappiness 

must stand tested, particularly big effecters who are at 

higher risk for absence of incentive and expressive 

weariness. The analysis of DM2 produces grieving for the 

losing health that promotes the development of stress, and 

this depressed situation can enhance habits of poor eating. 

It is because the depression inhibits the ability to maintain 

a heathy life style and alleviate the risk at the onset of 

diabetes. It is critical to gain a better understanding of 

stress and challenge adhere to treatment and modi�cation 

in lifestyle. In diabetes patients, depression treatment, 

both psychological and pharmacological, has been 

associated to signi�cant therapeutic bene�ts. Such 

improvements can in mood enhancement and also in 

adherence to DM2 diet and treatment routines, which 

improves control of glycemic in blood, lowers prolong 

pathologies and complications, and improves QOL [35]. 

C O N C L U S I O N

Over-all, Patients with DM2 have a low quality of life. One 

factor is depression that in�uences QOL, and the aged 

individuals which have depression had a poorer HRQOL. 

The outcome of this study is to demonstrate that providing 

integrated management techniques and support groups to 

DM2 patients is crucial
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Strength is a state of being physically strong. It is the ability 

to handle a signi�cant amount of force or pressure. A 

strong physique helps you conduct powerful actions and 

activities without becoming exhausted [1]. Grip strength is 

the control of �ngers to hold objects and is an important 

factor when assessing hand function. It is a good analyst of 

functional decline and disability. The ability to grip things 

depends highly on the shoulder stability as increased 

shoulder stability leads to increased handgrip strength [2]. 

Upper body strength plays a major role in day-to-day 

activities. It is the ability to perform various tasks, including 

lifting, pulling, pushing, reaching, and stabilizing. 

I N T R O D U C T I O N
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Seated Medicine Ball Throw (SMBT)test at 45 degrees throw angle is used to measure the Upper 

body power. Measurement of grip strength, is an important component in body strength 

evaluation and can provide us with a quick assessment of an individual's upper limb strength. 

Objective To assess the relationship between handgrip strength and upper body power among 

physiotherapy students via Digital Handgrip Dynamometer and Seated Medicine Ball throw test 

respectively. Methods: A cross-sectional study was carried out at Shalamar School of Allied 

Health Sciences, Lahore. This study recruited 45 participants of both gender, age between 18 to 

24 years. Peak grip strength of both hands was taken using digital handheld dynamometer in kg. 

Seated Medicine Ball Throw, also called the medicine ball chest pass was performed by the 

participants using 2 kg medicine ball. SPSS was used to calculate the correlation of all variables. 

When the ball is released at 45 degrees, this study found a high association between handgrip 

strength and Seated Medicine Ball throw distance. SMBT has a mean of 149.7837.14, Right 

Handgrip Strength has a mean of 21.26kg5.3, and Left Handgrip Strength has a mean of 

20.53kg4.69. Results: Grip strength left (r=.0.899) and right (r=.871) were found to have a 

signi�cant link with Seated Medicine Ball throw (SMBT) performance in Pearson product-

moment analysis. The dependent variable, SMBT, and the independent variables, HGS and 

Height, had a strong positive linear association (r=0.908). Conclusion: A higher Handgrip 

strength leads to a longer Throw distance, implying that a stronger Handgrip signi�es a stronger 

Upper body.
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According to previous researches upper body strength can 

be determined by seated medicine ball throw test (SMBT). 

The SMBT test only requires a weighted medicine ball and a 

measuring tape. The distance at which the medicine ball 

lands indicate the upper body strength that the participant 

possess [3]. Physiotherapy profession is physically 

demanding. A therapist needs to engage in activities that 

require a good amount of upper body strength. While 

manually handling patients, good upper body strength 

prevents abnormal posture and injury. For students of 

physiotherapy, it is important to understand the demands 

of this profession and their own actual physical �tness. 

Hand grip strength test and seated medicine ball throw test at 45° angle
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Physiotherapy students are future professionals whose 

attitudes and beliefs should convince their patients to 

maintain a healthy lifestyle [4]. Many tools are available to 

measure the handgrip strength. The most commonly used 

tools include the digital handgrip dynamometer. It is a 

simple and a practical test that is highly reliable. The use of 

a digital handgrip dynamometer is a standard approach for 

determining grip strength and also upper body strength 

[5]. Researches concluded that medicine ball throw test is 

easy to learn and master. Medicine ball throw isn't just for 

sports. It can be used on a wide range of people, including 

kindergarten children, healthy adults and the elderly [6]. 

The use of distance thrown in SMBT, is a solid indicator of 

upper body strength. This test is inexpensive and easy to 

administer in both indoor and outdoor settings. While 

various approaches, like motion capture, force plates with 

motion capture, and a medicine ball with an incorporated 

accelerometer, can be used to assess SMBT performance 

and variations, these methods are often more expensive 

and need more technical expertise. It is crucial to throw the 

medicine ball at a certain angle to achieve maximum 

horizontal distance [7]. Several factors in�uence grip 

strength and upper body strength which include age, 

gender, muscle strength, pain, restricted movement, 

nutritional status, fatigue and anthropometric measures. 

Hand and upper body strength measurements are used to 

assess appropriate clinical data designed to utilize in 

rehabilitation process [8]. Upper limb function is fully 

reliant on distal functional movement and proximal 

stability. The proximal stability is provided by parascapular 

muscles while distal movement depends upon hand 

musculature. A launch angle of 45° is important to maintain 

while throwing a certain object as it is considered to 

produce maximum horizontal throw distance. In this study 

launch angle of 45° was controlled via videography. Also, 

there was a need to �nd applicability of SMBT as an 

alternate to handgrip strength test to assess physiotherapy 

students' strength in order to measure where their upper 

body strength lies and whether they were prepared to meet 

the professional physical �tness demands that they would 

face in the employment settings in the near future [9].

M E T H O D S
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The study included 46 undergraduate physiotherapy 

students from the Shalamar Medical and Dental College in 

Lahore, ranging in age from �rst to �nal year. There are 32 

female students and 14 male students in the sample. 

Subjects between the ages of 18 and 25, with a normal BMI 

and no recent upper-body injuries, were chosen. Subjects 

who had engaged in strenuous upper body exercise within 

48 hours after testing were eliminated, as were those with 

bodily pain greater than 3 on a numeric pain rating scale. 

After being instructed verbally on the study protocols, the 

volunteers were asked to sign a consent form. First, both 

hands' grip strength was measured. The second test was to 

throw a medicine ball from a seated position. The individual 

was seated with his feet �at on the ground and his hips and 

knees at a 90° angle. The participant was put to the test 

while holding the dynamometer. The shoulder was kept in 

adduction with the elbow �exed 90-120°, the wrist 

extended 0-30 degrees, and the ulnar deviation 0-15°. The 

dynamometer's base was on the heel of the palm, and the 

grip was on the middle four �ngers. When the person was 

ready, he or she squeezed the dynamometer maximally 

isometrically. The value was recorded after the isometric 

contraction was maintained for 5 seconds. For each hand, 

three recordings were made [10].  Medicine ball throw test 

was then carried out. The subject was on the �oor in long 

sitting position, with his back against a wall. The chart 

paper illustrating the 45° angle was placed on a wall right 

next to participant. The subject kept his arms parallel to the 

45° angle illustrated on the chart while doing a chest pass 

with the medicine ball held in both hands. The subject 

threw the medicine ball as vigorously, far and straight 

forward as he/she could. The subject tossed the medicine 

ball as hard as he could, as far as he could, and as straight as 

he could. The entire time, the back was against the wall. It 

was measured the distance between the heel of the foot 

and the landing point of the medicine ball .  The 

measurement was taken to the nearest 0.5ft (10cm) 

increment. A video camera was used to record the entire 

process. The best three throws result was recorded [3]. 

Numerical data like age, height and weight were 

represented in the form of Mean and Standard deviation 

whereas, qualitative data like gender and handedness were 

presented in the form of frequency tables (percentage). To 

determine the link between SMBT and grip strength 

factors, the Pearson/ Spearman's correlation was used. If 

the correlation coe�cient is close to 1, the co-e�cient 

correlation is good. There is statistically signi�cant 

association if the p-value is less than 0.05, while there is no 

statistically signi�cant correlation if the p-value is more 

than 0.05. For all statistical analysis, a 5% level of 

signi�cance was used. For a more in-depth look at this 

association, a basic linear regression was used. A p-value 

of less than 0.05 is regarded signi�cant, whereas a p-value 

of more than 0.05 is deemed inconsequential.
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A total of 46 physiotherapy students (32 females and 14 

males) between the ages of 18 and 25 years were recruited 

for this study, with an average mean age of 22.26 1.323 

years and a standard deviation of 22.26 1.323 years. The 

R E S U L T S
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descriptive statistics of physiotherapy students for SMBT 

and grip strength factors were determined, as shown in 

Table 1. The mean of the SMBT is 149.78 37.14. The Grip 

Strength Left having a mean of 20.53kg± 4.69 and Grip 

Strength Right having a mean 21.26kg± 5.35. As shown in 

Table 2, the Pearson's Correlation between Right Handgrip 

strength with SMBT test at 45° angle is 0.871 which 

indicates a strong positive correlation. Correlation of left 

handgrip strength with SMBT test is 0.899. Age in years and 

BMI have weak negative correlation with SMBT that is -

0.387 and -0.492 respectively. As shown in Table 3, 

Correlation of Right Dominant hand grip strength with Left 

grip strength is 0.927 and with Seated Medicine Ball throw 

test is 0.924. This shows the correlation is signi�cant. 

Correlation of Left Dominant hand grip strength with Right 

grip strength is 0.955 and with Seated Medicine Ball throw 

test is 0.857, which shows the correlation is signi�cant.

 As shown in Table 4, in Females with Right hand 

dominance, grip strength Right have a correlation of 0.701 

with SMBT and with grip strength Left is 0.733 which shows 

a moderate correlation. In Males with Right hand 

dominance, grip strength Right had a correlation of 0.971 

with SMBT and that with grip strength Left is 0.39. In 

Females with Left hand dominance, grip strength Left has a 

correlation of 0.216 with grip strength Right and that with 

SMBT is 0.437 which shows a weak correlation. In Males 

with Left hand dominance, grip strength Left has a 

correlation of 0.845 with Right grip strength and that with 

SMBT is 0.788 which shows moderate correlation. As 

shown in Table 5, there was strong positive linear 

relationship between dependent variable i.e., SMBT and 

independent variable i.e., HGS and Height (r=0.908). The 

equation explains 81.6% of the variation in SMBT by the 

dependent variables. The model is �t (p-value <0.001). The 

equation that was developed is as follows: SMBT test =-

156.602 +3.937 Dominant Handgrip Strength +1.365 Height 

in cm. Keeping the effect of dominant handgrip strength 

and height in cm the SMBT test score would be -156.602. 

keeping the effect of other variables constant, the unit 

increase in dominant hand will increase the SMBT test 

score 3.93 times whereas keeping the effect of others 

constant, unit increase in height will increase the SMBT 

1.365 times Table 1.
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Table 1: Mean values of SMBT, right and left handgrip strength

Table 2: Pearson's Correlation

Table 3: Comparison between Right and Left Dominant Hands

Table 4: Comparison between Genders
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restricting the angle of throw at 45° while performing the 

SMBT, produced much authentic throw distance as it 

eliminated any throwing errors and purely demonstrated 

the upper body strength, this result contradicts the study 

of  [7],  “Restricted release angle appears to be 

unnecessary, as some researches have produced reliable 

results without regulating release angle”. Despite the fact 

that the total mean BMI was within the WHO's normal range, 

the acquired scores for handgrip strength and the Seated 

Medicine Ball toss test were below the average for age-

adjusted values [15]. This is not surprising, given that a 

bigger proportion (52.5%) of the physiotherapists polled 

appear to be unaware of any appropriate physical �tness 

practice, despite their knowledge of its bene�ts. Shoulder 

girdle support trainings can be combined in the drill 

platform to progress grip strength as they have a 

constructive modest association [16]. HGS appears to be 

an quality of best sportspersons and a covariate of 

complete higher- and lower-body strength, imprudent skill 

[17]. The Basket ball Throw Test is a viable amount of upper-

body well-developed strength in school-aged kids [18]. 

Advanced standards of physique mass index were related 

with deteriorations in bodily �tness, free of age [19]. Power 

in higher and inferior limbs are connected to judo-speci�c 

responsibilities in new judo sportspersons and can 

temperately forecast the enactment [20]. The current 

study is one of the few to look at the association between 

upper body strength and grip strength in physiotherapy 

students; however, more research is needed to validate or 

dispute this conclusion.

Table 2: Pearson's Correlation

D I S C U S S I O N

According to our knowledge, it is the �rst study which 

measures correlation of handgrip strength and SMBT test 

at 45° angle among physiotherapy students of Shalamar 

School of Allied Health Sciences, Lahore. Despite various 

studies looking at athletes' grip strength, the link between 

grip strength and upper body performance has remained a 

mystery. According to Wind et al., the handgrip strength 

test demonstrates overall muscle strength in a clinical 

setting [11]. The medicine ball throw test was created to 

evaluate upper-body strength [12]. According to Harris et 

al., the SMBT appears to be a very dependable test of upper 

body power for older persons. Tossing a medicine ball from 

a seated posture requires muscle strength and power in the 

shoulder �exors and elbow extensors, hence the SMBT 

looks to be a very reliable test of upper body power for older 

adults [3]. The SMBT is a low-cost, safe, and reliable 

assessment of upper-body strength for older people. 

Upper-body power did not alter with age because there was 

no signi�cant association between mean throw distance 

and age [13] and [14] also found “that age has little bearing 

on young players' upper-body strength" The purpose of this 

study was to examine if there was a link between handgrip 

strength and physiotherapy students' sitting medicine ball 

throw test at a 45° angle. The �ndings of this study showed 

that using a medicine ball with a 45° launch angle, having a 

stronger handgrip resulted in a greater throw distance. The 

sitting medicine ball throws (SMBT) test successfully 

predicted upper body strength of physiotherapy students 

when the grip strength test was used as a standard test to 

measure upper body strength and handgrip strength of the 

participants. These results were consistent with some 

studies [11]. “Total muscle strength was substantially linked 

with grip strength, with correlation values ranging from 

0.736 to 0.890 (p < 0.01)”. In this study, the Model summary 

table reports the strength of the relationship between the 

Handgrip strength and SMBT (Adjusted R square = 

0.839).According to our research it was concluded that 

C O N C L U S I O N

Left and Right Handgrip Strength showed strong positive 

correlation with Seated Medicine Ball throw test at 45°. On 

the other hand, BMI and age had moderate negative 

correlation with Handgrip strength and SMBT. In pair wise 

comparison, handgrip strength of females showed 

moderate correlation with SMBT and that of males showed 

strong correlation with SMBT. In conclusion, a higher 

Handgrip strength leads to a longer Throw distance, 

implying that a stronger Handgrip signi�es a stronger 

Upper body. The importance of sex and age in relation to 

grip strength and upper body strength suggests that they 

could be viewed as useful variables to encourage 

physiotherapists to achieve physical �tness.
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“Adhesive Capsul it is”  is  a  self- l imiting disorder 

characterised by pain and reduced direct and indirect 

strength and �exibility in the Glenohumeral joint. “Exterior 

movement is more restricted than �exion, which is 

followed by internal rotation in the capsular pattern' [1]. 

Frozen shoulder (FS) is another name for adhesive 

capsulitis, which has two types: active and passive [2]. 
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Adhesive capsulitis, “popularly is a condition with an unclear etiology known as Frozen Shoulder 

(FS)". This disorder limits the range of motion of the shoulder joint. Objective: To compare the 

effectiveness of movement with mobilization and muscle energy technique (METs) in reducing 

pain and improving functional status in patients with frozen shoulder Methods: Study was 

conducted at Department of Physiotherapy, Mayo Hospital Lahore after obtaining the consent 

from 36 patients. Patients were divided into Two groups. For two weeks, Group 1 received 

Movement with Mobilization Protest movements (MMM) while Group 2 received METs. The data 

was processed into SPSS and evaluated using the Independent Sample t test and Paired Sample t 

test. Results: The outcome assessment instruments, “goniometer for ROM” and “shoulder pain, 

and disability index,” revealed that “Motion by Mobility is more effective than Muscle Energy 

Technique in increasing ROM and operational condition” of the patient having frozen shoulder. 

Conclusions: There was a considerable improvement in pain and ROM from pre-treatment 

levels in both the study groups. Whereas “Movement with Mobilization is more effective than 

Muscle Energy Technique” in alleviating pain, enhancing range of motion, and enhancing 

functional capacity in “patients with shoulder pain.”
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Adhesive capsulitis is treated differently than other 

shoulder disorders, and it can be detrimental to sufferers if 

misdiagnosed [3]. Therapists should constantly be aware 

of the characteristics of adhesive capsulitis and the 

therapeutic stages associated with it [4,5]. The prevalence 

of frozen shoulder has been estimated to range between 

2.4-26%. Intrinsic sticky capsulitis affects 2% to 5.3% of 
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the total population. The prevalence of subsequent 

adhesive capsulitis linked to diabetes and thyroid disease 

has been estimated to be between 4.3 % and 38%. Milgram 

et al., likened 126 sick people (76 females; age, 55.0 50 

males; age, 54.7) with idiopathic frozen shoulder to 

incidence metrics, then created a substantively higher 

number of diabetes in females (23.7 % against 4.7%) than 

males (38.0% against 6.5%) via shoulder pain [3,6]. 

Idiopathic frozen shoulder was found to cause a 

signi�cantly higher prevalence of hypothyroidism in 

females (21.1% vs. 7.9%) when compared to the age-

matched local residents [7,8]. In several additional studies, 

physiotherapist treatments have been used to treat frozen 

shoulder in serious illnesses, and they have proven to be 

impressive in reduction of hurting and increasing limiting 

strength and �exibility [9]. Different treatments, such as 

MMM and METs, have been shown to be useful in the care of 

frozen shoulder customers in different studies. These 

strategies have been contrasted to cautious treatment in 

several studies [10,11]. MMM when compared to METs in the 

Treatment of Adhesive Capsulitis was found to be more 

effective. This research found that MET is more successful 

in reducing discomfort [12-14]. The purpose of this study is 

to see how e�cient mobility with mobilisation and muscle 

power methods are at reducing pain severity and improving 

functional ability in patients with adhesive capsulitis.

M E T H O D S

R E S U L T S

PBMJ VOL. 5, Issue. 5 May 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

A controlled trial experiment was conducted in Pakistan at 

the Physiotherapy Department of Mayo Hospital Lahore. A 

total of 36 participants were enrolled in this study were 

divided into two categories at random to use a Random 

Number Table. In both groups of patients (SPADI), the same 

parameters, Range of Motion and Shoulder Pain and 

Disability Index were assessed. The study included patients 

who had been a�icted with frozen shoulder. For two 

weeks, the patients were monitored. The participants were 

divided into two groups: Group A and Group B. Pre-test 

measurements were made through using Severity Index 

Measure, the Shoulder Pain intensity Score, and a 

goniometer to quantify strength and �exibility intervention 

period. The activation technique of MMM was employed on 

participants in Group 1. 12 glides per set, 30 seconds among 

glides, 5 sets total. So over course of two weeks, 12 

sessions were held in total. Quiet sinusoidal movements 

were performed at a frequency of 2-3 per second. So over 

course of two weeks, Group 2 patients got muscle 

stimulation treatments for 12 sessions. 5 repetitions of 3-5 

muscle contractions lasting 5-7 seconds each. Physical 

therapy was prescribed to people six days a week. All 

participants receive a moist hand warmer applied to the 

affected shoulder for 10 minutes, as well as a personal 

exercise plan. Patients were directed to repeat each 

activity 2-3 times per day for 10-15 repeats on the �rst day 

of treatment. Both groups received two weeks of 

counselling. On the �rst day and again at the end of the 

second week, subjects were evaluated. A questionnaire 

with a visual analogue scale (VAS) and a shoulder pain and 

disability score was used to collect all data. Range of 

motion (ROM), shoulder pain and disability index (SPADI) 

enhancements were evaluated. People over 40 years of age 

with restricted shoulder proactive and reactive planes of 

motion in the capsular region, shoulders pain persisting 

beyond a month, and diabetic patients with frozen shoulder 

were included in the study. Those with cancer, memory 

de�cits or mental disabilities, neurologic dysfunction, or 

an injury were all ruled out of the study.
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Results showed that there was signi�cant difference 

between the pain before and after the treatment among 

both groups as p value is 0.00 (Table 1).

“VAS Pre Treatment”

“VAS Post Treatment”

“VAS Pre Treatment” 

“VAS Post Treatment”

8.83

3.39

9.11

2.67

18

18

18

18

1.383

0.916

0.963

0.686

0.326

0.216

0.227

0.162

Group 1

Group 2

0.00

0.00

Paired Samples Statistics Mean N SD SE Mean Sig. (2-tailed) 

Table 1: Pain before and after the treatment among both groups

There was signi�cant difference between the Shoulder 

pain and disability index before and after the treatment 

among both groups as p Value is 0.00 (Table 2).

“SPADI Pre Treatment”

“SPADI Post Treatment”

“SPADI Pre Treatment” 

“SPADI Post Treatment” 

18

18

18

18

10.5762

10.3333

9.62172

16.2838

Group 1

Group 2

0.00

0.00

Paired Samples Statistics Mean N SD SE Mean
Sig. (2-
tailed) 

85.5189

28.0611

84.8444

42.7756

2.49283

2.43558

2.26786

3.83813

Table 2: Shoulder pain and disability index before and after the 

treatment

There was signi�cant difference between the Shoulder 

ROM including External rotation, abduction and Internal 

Rotation before and after the treatment among both 

groups as p value is 0.00 (Table 3).

“Pre Treatment External Rotation”

“Post Treatment External Rotation” 

“Pre Treatment External Rotation” 

“Post Treatment External Rotation”

“Pre Treatment Abduction”

“Post Treatment Abduction”

“Pre Treatment Abduction”

“Post Treatment Abduction” 

18

18

18

18

18

18

18

18

6.16

4.127

7.964

8.987

14.086

15.194

8.138

6.966

Group 1

Group 2

0.00

0.00

Paired Samples Statistics Mean N SD
SE 

Mean
Sig. 

34.22

69.72

33.39

47.78

76.22

139.56

83.11

110.94

1.452

0.973

1.877

2.118

3.32

3.581

1.918

1.642

Group 1 0.00

Group 2 0.00
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Table 3: Shoulder Range of Motion including External rotation, 

Abduction and Internal Rotation

D I S C U S S I O N

C O N C L U S I O N

PBMJ VOL. 5, Issue. 5 May 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

The purpose of the study was to compare the two 

procedures on patients with frozen shoulder. Motion with 

Activation and Muscular Power Method were the two 

strategies used. Interview for Frozen Shoulder and 

Impairment Score was used to gather data [15]. 

Shah Atika Suri et al., collected a survey in 2013. The goal of 

this study was to see how Motion by Activation and 

muscular power approach helped individuals with adhesive 

capsulitis. Both groups display signi�cant changes in 

symptom and compass of motion before therapy, 

according to this study. The MMM group had a greater 

change in ROM and a greater reduction in pain than the MET 

category. Yet there is a substantial disparity values of the 

VAS, SPADI, and ROM including External Rotation, 

Abduction, and Internal Rotation between the two groups, 

according to our research. MMM is more effective than MET 

at relieving pain, increasing range of motion, and 

increasing effectiveness in individuals suffering frozen 

shoulder [12,13]. 

Arvind Kumar et al., did a study in 2015 to check the 

effectiveness of MMM with muscular power approach in 

individuals suffering frozen shoulder. MMM is more 

successful than MET in enhancing strength and �exibility 

and reducing operational impairment in patients with this 

illness [20] according to this study.  In our investigation, we 

discovered substantial variations in pain and ROM which 

was before phases in both categories. Although the MMM 

Community showed higher ROM improvement and 

discomfort alleviation than the MET team.  While there is a 

signi�cant difference in mean score of the VAS, the SPADI, 

and the ROM including External Rotation, Abduction, and 

Internal Rotation between the two groups, according to our 

study [16,17]. MMM is more effective than MET at relieving 

pain, increasing range of motion, and increasing affective 

people with frozen shoulder [18,19].
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In both categories, there was a considerable improvement 

in pain and ROM from pre-treatment levels. Although 

Movement with Mobilization is more effective than Muscle 

Energy Technique in reducing pain, enhancing strength and 

�exibility, and increasing physical function in individuals 

with shoulder pain.

Group 1

Group 2

Group 1

Group 2

Group 1

Group 2

Group 1

Group 2

Group 1

Group 2

18

18

18

18

18

18

18

18

18

18

3.39

2.67

42.7756

28.0611

69.72

47.78

139.56

110.94

59.83

44.61

.916

.686

16.28381

10.33330

4.127

8.987

15.194

6.966

5.618

6.844

VAS

SPADI score

.012

.003

Group Statistics N Mean SD P Value

“Pre Treatment Internal Rotation”

“Post Treatment Internal Rotation”

“Pre Treatment Internal Rotation”

“Post Treatment Internal Rotation”

Group 1

Group 2

Paired Samples Statistics Mean N SD
SE 

Mean
Sig. 

33.89

59.83

31.89

44.61

18

18

18

18

6.676

5.618

6.425

6.844

1.574

1.324

1.514

1.613

0.00

0.00

The Visual Analogue Scale (VAS), SPADI and ROM including 

External Rotation, Abduction, and Internal Rotation across 

Team 1 and Group 2 were compared using an independent 

sample t test. The statistical information revealed that the 

mean value of VAS, SPADI and ROM encompassing External 

Rotation, Abduction, and Internal Rotation between the 

two groups was signi�cantly different.  MMM is more 

effective than MET at relieving pain, increasing scope of 

movement, and enhancing serviceable power in individuals 

with frozen shoulder (Table 4).

Study Group

External rotation

Abduction

Internal rotation

.000

.000

.000

Table 4: Independent Sample t test Results VAS, SPADI and 

Shoulder ROM

R E F E R E N C E S

Rookmoneea M, Dennis L, Brealey S, Rangan A, White 

B, McDaid C et al. The effectiveness of interventions 

in the management of patients with primary frozen 

shoulder. J Bone Joint Surg Br. 2010 Sep;92(9):1267-

72. doi: 10.1302/0301-620X.92B9.24282.

Kelley MJ, McClure PW, Leggin BG. Frozen shoulder: 

e v i d e n c e  a n d  a  p r o p o s e d  m o d e l  g u i d i n g 

rehabilitation. J Orthop Sports Phys Ther. 2009 

Feb;39(2):135-48. doi: 10.2519/jospt.2009.2916.

Brue S, Valentin A, Forssblad M, Werner S, Mikkelsen 

C, Cerulli G. Idiopathic adhesive capsulitis of the 

shoulder: a review. Knee Surg Sports Traumatol 

Arthrosc. 2007 Aug;15(8):1048-54. doi: 10.1007/ 

s00167-007-0291-2.

Cleland J, Durall CJ. Physical therapy for adhesive 

capsulitis: systematic review. Physiotherapy. 

2002;88(8):450-7. doi.org/10.1016/S0031-9406(05) 

60847-4.

Bal A, Eksioglu E, Gulec B, Aydog E, Gurcay E, Cakci A. 

Effectiveness of corticosteroid injection in adhesive 

capsulitis. Clinical Rehabilitation. 2008;22(6):503-12. 

doi.org/10.1177/0269215508086179.

Bussières AE, Peterson C, Taylor JA. Diagnostic 

imaging guideline for musculoskeletal complaints in 

adults-an evidence-based approach-part 2: upper 

extremity disorders. J Manipulative Physiol Ther. 

[1]

[2]

[3]

[4]

[5]

[6]

DOI:https://doi.org/10.54393/pbmj.v5i5.474
Awan NG et al.,

Technique Effectiveness in Patients with Frozen Shoulder



PBMJ VOL. 5, Issue. 5 May 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

Warner JJ, Allen A, Marks PH, Wong P. Arthroscopic 

release for chronic, refractory adhesive capsulitis of 

t h e  s h o u l d e r.  J  B o n e  J o i n t  S u rg  A m .  1 9 9 6 

Dec;78(12):1808-16. doi:10.2106/00004623-199612 

000-00003.

Woo SL, Buckwalter JA. AAOS/NIH/ORS workshop. 

Injury and repair of the musculoskeletal soft tissues. 

Savannah, Georgia, June 18-20, 1987. J Orthop Res. 

1988;6(6):907-31. doi: 10.1002/jor.1100060615.

Zuckerman JD, Rokito A. Frozen shoulder: a 

consensus de�nition. J Shoulder Elbow Surg. 2011 

Mar;20(2):322-5. doi: 10.1016/j.jse.2010.07.008.

Yang JL, Chang CW, Chen SY, Wang SF, Lin JJ. 

Mobilization techniques in subjects with frozen 

shoulder syndrome: randomized multiple-treatment 

trial. Physical therapy. 2007 Oct 1;87(10):1307-15. 

doi.org/10.2522/ptj.20060295

219

2008 Jan;31(1):2-32. doi: 10.1016/j.jmpt.2007.11.002. 

Gaspar PD, Willis FB. Adhesive capsulitis and dynamic 

s p l i n t i n g :  a  co n t ro l l e d,  co h o r t  st u d y.  BM C 

Musculoskelet Disord. 2009 Sep 7;10:111. doi: 10.1186/ 

1471-2474-10-111. 

Boyles RE, Flynn TW, Whitman JM. Manipulation 

following regional interscalene anesthetic block for 

shoulder adhesive capsulitis: a case series. Manual 

therapy. 2005 Feb 1;10(1):80-7. DOI: 10.1016/j.math. 

2004.05.002.

Poser A, Casonato O. Posterior glenohumeral 

stiffness: capsular or muscular problem? A case 

report. Manual therapy. 2008;13(2):165-70. DOI: 

10.1016/j.math.2007.07.002.

Doner G, Guven Z, Atalay A, Celiker R. Evalution of 

Mulligan's technique for adhesive capsulitis of the 

shoulder. J Rehabil Med. 2013 Jan;45(1):87-91. doi: 

10.2340/16501977-1064.

Green S, Buchbinder R, Hetrick S. Physiotherapy 

interventions for shoulder pain. Cochrane Database 

Syst Rev. 2003;2003(2):CD004258. doi: 10.1002/ 

14651858.CD004258.

Suri SA, Anand M. Comparative study on the 

effectiveness of Maitland mobilization technique 

versus muscle energy technique in treatment of 

shoulder adhesive capsulitis. Indian Journal of 

P hys i ot h e r a py  &  O c c u p at i o n a l  T h e r a py- A n 

International Journal. 2013;7(4):1-6.

Kumar A. A comparative study on the e�cacy of 

Movement with Mobilization's Mobilization and 

muscle energy technique on frozen shoulder. 

Website: www �pot com. 2015;9(4):39. DOI: 

10.5958/0973-5674.2015.00143.4.

van der Windt DA, Koes BW, Devillé W, Boeke AJ, de 

Jong BA, Bouter LM. Effectiveness of corticosteroid 

injections versus physiotherapy for treatment of 

painful stiff shoulder in primary care: randomised 

trial. BMJ. 1998 Nov 7;317(7168):1292-6. doi: 10.1136/ 

bmj.317.7168.1292.

Vermeulen HM, Rozing PM, Obermann WR, le Cessie 

S, Vliet Vlieland TP. Comparison of high-grade and 

l ow- g r a d e  m o b i l i z a t i o n  t e c h n i q u e s  i n  t h e 

management of adhesive capsulitis of the shoulder: 

randomized controlled trial. Phys Ther. 2006 

Mar;86(3):355-68.

Vermeulen HM, Stokd�k M, Eilers PH, Meskers CG, 

Rozing PM, Vliet Vlieland TP. Measurement of three 

dimensional shoulder movement patterns with an 

electromagnetic tracking device in patients with a 

frozen shoulder. Ann Rheum Dis. 2002 Feb;61(2):115-

20. doi: 10.1136/ard.61.2.115.

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

DOI:https://doi.org/10.54393/pbmj.v5i5.474
Awan NG et al.,

Technique Effectiveness in Patients with Frozen Shoulder

http://en.wikipedia.org/wiki/CpG_island
http://en.wikipedia.org/wiki/CpG_island
http://en.wikipedia.org/wiki/CpG_island
http://en.wikipedia.org/wiki/CpG_island
http://en.wikipedia.org/wiki/DNA_methylation


Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Dysmenorrhea is a disorder related to menstruation 

de�ned by the “presence of painful abdominal cramps 

originating from uterus and occur during menstrual cycle 

or menstruation. Dysmenorrhea is the most common 

cause of pelvic pain  . Dysmenorrhea is classi�ed into 2 

types based on its pathophysiology i.e.,  Primar y 

dysmenorrhea (PD) and secondary dysmenorrhea (SD).  PD 

is menstrual pain that is due to normal ovulatory cycles, 
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Primary dysmenorrhea is also associated with signi�cantly high economic burdens due to 

absenteeism, and 2-to-3-fold increased healthcare costs. Objective: To determine the effects 

of myofascial release versus pelvic �oor muscle exercises in women with primary 

dysmenorrhea. Methods: The study design was Randomized Clinical Trial. The study was 

conducted at Gynae Department of Hamza Hospital Lahore and completed ten months after the 

approval of synopsis. Sample size is 22, calculated by Epitool. Nonprobability convenient 

sampling technique was used. Females with 17-30 years of age and who ful�lled �ve criteria to 

be considered for primary dysmenorrhea were included in the study. Visual Analogue Scale (VAS) 

and  working ability, location, intensity, days of pain, dysmenorrhea (WaLIDD) Score was used as 

a tool. Results: Twenty-four participants with mean age of the participants was 21 ± 2.75 years 

while Body Mass Index (BMI) of participants was 26.23 ± 1.631. Normality of data was checked by 

Shapiro wilk test that showed that data was normally distributed with p value ≤ 0.05. Parametric 

test, paired sample t test and an independent samples t-test was conducted to compare the 

effects of Myofascial release and Pelvic �oor muscle exercises group in between and within 

group. Total score of VAS and WaLIDD was measured before and after 12 weeks of intervention in 

between two groups. The mean difference was 5.82 in Myofascial release group and 4.3 in Pelvic 

�oor muscle exercises group. Although there was a signi�cant reduction in WaLIDD score in 

both groups after treatment, but the myofascial release group was superior to pelvic �oor 

exercise group. Conclusions: It was concluded that myofascial release and Pelvic �oor muscle 

exercises are effective for treatment for primary dysmenorrhea, but Myofascial release has 

greater effects on relieving primary dysmenorrhea Symptoms than the pelvic �oor muscle 

Exercises after the treatment sessions.
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without any  pelvic pathology, in young girls and is 

physiological in  etiology  . PD is most common in teenage 

and young girls [5]. While SD is pelvic pain due to menstrual 

cycle but associated with an organic identi�able cause or 

disease e.g. endometriosis, �broids, pelvic adhesions, 

Adenomyosis, endometrial polyps, pelvic in�ammatory 

disease and intrauterine contraceptive device. There are 

different treatment approaches of PD. There is a strong 
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need for highlighting all available alternative methods of 

conservative approaches of treatment of PD as a non-

invasive and non-pharmacological, easy & safe to use to 

relief from dysmenorrhea. They are   acupuncture, yoga, 

Pilates , acupressure, biofeedback, transcutaneous 

electrical nerve stimulation, heat therapy , different types 

of therapeutic  exercises and relaxation techniques.  

Exercises includes isometrics, stretching, strengthening, 

core stability and progressive resistance training. 

Literature also identi�es the need of  educating  on self-

care for  management of menstrual pain  . The positive 

effects of doing Pelvic �oor muscle exercises, aerobic 

exercises, Pulsed Electromagnetic Field, Zumba 

exercises, and Resistance training, isometrics exercises, 

functional exercises, core strengthening exercises and 

Pilates have been observed in literature.  Myofascial trigger 

points /MTrPs are tender points or tight bands in the pelvic 

areas are  hard,  hyperirritable that are palpable and tender 

on  touch and compression,  that can elicit referred distant 

pain  . The mechanism is not clear, and one theory 

recommends that it can be  caused by an irregular release 

of acetylcholine due to damage of motor endplate within  

muscle �ber, resulting in a sustained contractions  of 

muscle leads to the development of MTrPs. Myofascial 

trigger points can cause allodynia and hyperalgesia via 

central sensitization. Myofascial release techniques 

consist of manual physical therapy with the aim of relieving 

muscular tension and associated pain by eliminating 

Myofascial trigger points, by the physiotherapist  . Self 

myofascial release /SMFR is a comparatively a new 

technique of soft tissue mobilization. SMFR is a self-

massage  with  the help of special tools, like foam rollers, 

trigger point wands,  therapeutic balls, dilators and even 

the hands or  �ngers can also be used for Myofascial trigger 

points pressure release. The objective of the present study 

was to determine the effects of myofascial release versus 

pelvic �oor muscle exercises in women with primary 

dysmenorrhea.

M E T H O D S
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The design of current study was Randomized Clinical Trial. 

The current study was conducted at Hamza Hospital 

Lahore. This study was completed in six months. Non-

probability convenient sampling technique was used for 

this study after applying inclusion and exclusion criteria. 

The data collection tool used in this study was VAS Scale 

and WaLIDD Score. The VAS [1] is a validated and subjective 

tool to measure acute & chronic pain. Scores are 

documented by making a mark on 10 cm line. 10 cm line 

characterizes pain intensity from 0 “no pain” to   10 means 

“worst pain” [18]. WaLIDD Score is used to determine the 

diagnostic criteria for women with PD and predict their 

medical leave. It has 4 characteristic division in which we 

measure pain, Working ability, location/ sites of pain, days 

of pain. WaLIDD Score is abbreviated as working ability, 

location of pain, intensity of pain, days of pain, Scoring 

includes 0 means  without dysmenorrhea, 1–4 score means  

m i l d  d ys m e n o r r h e a ,  5 – 7  tot a l  s co re s  m o d e r ate 

dysmenorrhea, 8–12 score means severe dysmenorrhea 

[19]. Treatment was performed during one cycle, which was 

started at the third or fourth day of menstruation and 

continued till the onset of next menstruation. Assessments 

were performed before treatment (�rst menstruation), 

then after (third menstruation) [20].

Both interventional group: (Received 3 sessions/week for 

12 weeks and each session included)

· Warm up (10 minutes)  

· Stretching (10 minutes)  

Data including demographics (age, body mass index), 

menstrual cycle (age at menarche, menstrual cycle 

duration), and menstrual pain characteristics (intensity 

and duration of pain, type and number of analgesics) were 

recorded [20].

Group A: Group A was received myofascial release 

(Traverses abdominis sacral, lumbar, last thoracic 

vertebrae-T12, and subcostal)  

Myofascial release through myofascial relaxation 

technique 3 times a week for 12 weeks [14].

Group B: Pelvic �oor exercises (Kegel, bridging, hold relax) 

each with 10 – 15 repetitions 3 times a week.     

The data analysis was done by using SPSS version 25 for 

Windows software. Statistical signi�cance was p≤ 0.05.  

Different tests were applied to analyze the collected data.
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Twenty-two participants were included in this study. The 

mean age of the participants was 21± 2.75 years. There was 

mean BMI of participants was 26.23± 1.631. The mean 

length of cycle was 26.55± 3.30 days. Minimum or short 

cycle reported was 22 days and maximum length of cycle 

was 32 days. This mean age of menarche of participants 

that were included in this study was 11.23± .869 years 

(Figure 1). Only 4 girls were of 10 years old when they started 

to menstruate. Majority (50%) of participants were having 11 

years of age when they experienced their 1st menstrual 

cycle. 5 girls started at 12 and only 2 out of 22 girls started 

their menstruation at age 13. Sixty eight percent (68 %) of 

females was having regular menstrual cycle and 32 % 

females having irregular cycle with primary dysmenorrhea. 

Means length of cycle was 26.55±3.30 days. Minimum or 

short cycle reported was 22 days and maximum length of 

cycle was 32 days.
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That WaLIDD score before intervention in Myofascial 

release group was 9.65 ± 2.12 and in Pelvic �oor muscle 

exercises group was 9.80 ± 1.90. After 12 weeks of 

intervention the total WaLIDD score reduced to 3.83± 1.02 

in Myofascial release group and 5.50 ± 1.30 in Pelvic �oor 

muscle exercises group (Table 3). The mean difference was 

5.82 in Myofascial release group and 4.3 in Pelvic �oor 

muscle exercises group. Although there was a signi�cant 

reduction in WaLIDD score in both groups after treatment, 

but the myofascial release group was superior to pelvic 

�oor exercise group (Table 3).

222

Figure 1: Histogram of Age at onset of menstruation / Menarche

Normality of data was checked by Shapiro wilk test that 

showed that data was normally distributed with p value ≤ 

0.05. Total score of VAS   and WaLIDD was measured before 

and after 12 weeks of intervention in between 2 groups. P 

value within groups pre and post intervention is signi�cant 

for both groups (≤ 0.001) for VAS   and WaLIDD scale (Table 1).

Table 1: Shapiro-Wilk Test

The total VAS score of group 1 who performed myofascial 

release was (6.67± 1.07) at baseline and (2.80± 0.71) with 

signi�cant mean difference of 3.87 and in group 2 i.e. pelvic 

�oor muscle exercises VAS   score was (6.30± 1.06) at 

baseline and (3.43± 0.63) after intervention with mean 

difference of 2.87 (Table 2). There was signi�cant 

difference in both groups before and after treatment in VAS 

score, but difference was greater in group 1 that was with 

Myofascial release (Table 2).

Table 2: Independent sample T test between group comparisons 

of VAS

Table 3: Between Group comparison of WaLIDD score 

(Independent sample t test)

Table 4 showed that the total VAS score of groups 1 who 

performed myofascial release was 6.67 ± 1.07 at baseline 

and 2.80 ± 0.71 with signi�cant mean difference of 3.87 pre 

and post value. Table 4 also showed paired sample t test 

that the total Baseline VAS in Pelvic �oor exercises group 

was 6.30 ± 1.06 and Post treatment VAS in Pelvic �oor 

exercises group was 3.43 ± 0.63 with signi�cant mean 

difference of 2.87 pre and post value. p value was 

signi�cant > 0.05 for Pelvic �oor exercises group.

Table 4: VAS Score in Myofascial release and pelvic �oor 

exercises group before and after interventions

Table 5 showed paired sample t test for WaLIDD score in 

group 1 i.e., Myofascial release group. Table showed that 

the �oor exercises total Baseline VAS in Pelvic group was 

6.30 ± 1.06 and Post treatment VAS in Pelvic �oor exercises 

group was 3.43 ± 0.63 with signi�cant mean difference of 

2.87 pre and post value. p value was signi�cant > 0.05 for 

Pelvic �oor exercises group. The table 5 also showed that 

baseline WaLIDD score in Pelvic �oor exercises group was 

9.80 ± 1.90 and Post treatment WaLIDD score in Pelvic �oor 

exercises group was 5.50 ± 1.30 with signi�cant mean 

difference of 4.3 and p value also signi�cant in this group 

less than 0.05.

Table 5: WaLIDD score in Myofascial release and Pelvic �oor 

exercises group before and after interventions
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Shapiro-Wilk Test Statistic df Sig.

Total VAS Score baseline

Total Walidd score baseline

0.938

0.876

30

30

0.082

0.079



The main aim of the study was to compare the effects of 

myofascial release versus pelvic �oor muscle exercises in 

women with primary dysmenorrhea. The results of current 

study showed that myofascial release and Pelvic �oor 

muscle exercises are effective for treatment for PD, but 

Myofascial release (p ≤0.001) has greater effects on 

relieving PD Symptoms than the pelvic �oor muscle 

Exercises after the treatment sessions. There was a 

signi�cant Mean difference in the WaLIDD score for 

Myofascial release group (5.82) and Pelvic �oor muscle 

exercises group (4.3) after treatment. p value is signi�cant 

for both group but there was greater difference with 

Myofascial release than PFME group. Similarly different 

studies from previous literature showed Myofascial release  

is very effective for PD  a similar study was done  by Jingyun 

Xu et al., that adding myofascial release (p ≤ 0.01) with  

biofeedback & electrical stimulation showed  superior 

outcomes when  compared with those biofeedback & 

electrical stimulation  alone in women with Myofascial 

Pelvic Pain [21]. In contrast to our result, several studies 

found from literature in which other exercises or 

techniques proved to more effective technique than any 

other in improving the PD. For example, in 2021, Çelik and 

Apay research results showed that progressive relaxation 

exercises proved as an effective method for treatment of 

PD if these exercises performed on a regular basis. Çelik 

and Apay's study compared to this study shares the same p 

value (p ≤ 0.001) as both are signi�cantly effective [4]. In 

contrast to our result, several studies found from literature 

in which exercises other than myofascial release proved to 

more effective technique in improving the PD. For example 

treadmill based aerobics Exercises have signi�cant effects 

on pain, functional activates and quality of life in  PD [22]. In 

the research conducted by , S Zainab et al.,  core 

strengthening exercises showed  signi�cant effects  in 

phase I and II  but in Phase I  doing core strengthening was 

most effective [23]. Elbandrawy AM, showed that Regular 

isometric and aerobic exercises with p value <0.001 are 

safe effective, and non-invasive treatment modality to 

reduce menstrual pain and improve menstrual symptoms. 

Author said that females having PD can do these exercises 

at every place that even do not need any cost. In current 

study these exercises including Pelvic Floor Strengthening 

Exercises (p≤0.001) are also effective in pain reduction 

caused by PD by strengthening the Pelvic Floor muscles 

[20]. N Ayubi said that regular aerobic exercise showed 

signi�cant good results with p value to reduce symptoms 

related to PD / PD due to increased levels of hormone 

progesterone. While Omega 3 supplementation also 

showed signi�cant improvements in PD by inhibiting 
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prostaglandin production that are responsible for pain and 

uterine contractions in PD. Author said that both Aerobic 

exercise & omega 3 supplementation are effective 

methods to reduce  pain in PD [24]. 

In contrast to our result, several studies found from 

literature in which other exercises or techniques proved to 

more effective technique than any other in improving the 

PD. For example, Berkiye Kirmizigil said that the functional 

exercises therapy proved an effective  treatment option to 

reduce menstrual symptoms in  PD [25]. G Tharani found 

that aerobic dance showed an effective option to reduce 

the pain and menstrual symptoms of PD and also helps to 

manage stress associated with menstrual cycle. Therefore, 

aerobic dance may be incorporated in treatment regimen 

as one of the conservative and non-pharmacological 

method to treat women with PD [17]. Resistance training 

proved a practical method to reduce symptoms associated 

with PD [26] while in current study myofascial release has 

greater effects on relieving PD Symptoms than the pelvic 

�oor muscle Exercises after the treatment sessions. In 

contrast to our result, several studies found from literature 

in which other exercises or techniques proved to more 

effective technique than any other in improving the PD. For 

example, Samy A said that Zumba exercises are effective 

method to reduce  the  pain severity and duration  thus 

suggesting that performing regular Zumba exercises might 

be a complementary treatment option  for girls with  PD 

[27]. Kirmizigil B said that a combined exercise therapy 

have a signi�cant positive effects on pain, sleep quality in 

women with PD. The relieving effects of combined 

exercises on PD symptoms, severity of pain, sleep quality 

may be detected even starting from the 1st cycle. Author 

also said that combined exercises have moderate & large 

effect sizes on severity of pain, menstrual symptoms & 

sleep quality in women in clinical terms [25]. Although a 

very large number of studies found from previous literature 

for PD but studies assessing the effectiveness of 

myofascial release on PD are very few. The main aim of the 

study was to compare the effects of myofascial release 

versus pelvic �oor muscle exercises in women with PD. The 

results of current study showed that myofascial release 

and Pelvic �oor muscle exercises are effective for 

treatment for PD, but Myofascial release has greater 

effects on relieving PD Symptoms than the pelvic �oor 

muscle.
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It was concluded that myofascial release and Pelvic �oor 

muscle exercises were effective for treatment for primary 

dysmenorrhea, but Myofascial release has greater effects 

on relieving primary dysmenorrhea Symptoms than the 
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pelvic �oor muscle Exercises after the treatment sessions.
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PAKISTAN BIOMEDICAL JOURNAL 

Hepatitis C is a blood-borne infection caused by the 

Hepatitis C virus (HCV). It attacks hepatic cells, causing 

infection and in�ammation in the liver, eventually leading to 

cirrhosis and hepatocellular cancer (HCC). Globally, around 

200M people carry HCV with mortality rate of 350,000 due 

to chronic complications of the liver triggered by HCV [1,2]. 

The chronic infections including HCC depends upon the 

type of strain of HCV, environmental factors, host's age, 

gender, viral load and alcohol consumption. HCV belongs to 

Hepacivirus genus of Flaviviradae family. It consists of 9.6k 

genome packed in positive sense single stranded RNA, 

encoded a single polypeptide. The error prone RNA-

dependent-RNA polymerase makes it severe heterogenic 

and cause approximately 10-2 mutations per nucleotide 

yearly [3,5]. On the basis of phylogenetic data, it has 7 main 

genotypes; that are further classi�ed into 67 subtypes 

(recognized) and 20 subtypes (provincial). Worldwide, the 

prevalence of genotype 1 is (46%) and genotype is (30%), 

contributing the thick amount of HCV triggered liver 

diseases. Europe see the prevalence of genotype 1, 2 and 3, 

South Asia genotype 3 (70%), East Asia genotype 2 and 6, 

Middle East (Arab) genotype 1 and 4, (non Arab-countries) 

genotype 1, Southern and Eastern Africa genotype 5 [4]. 

One in every 20 individuals is infected by HCV in Pakistan 

securing the second largest infected population globally 

followed by Egypt. In Pakistan, genotype 3a is more 

prevalent, regionally genotype 3a and 3b holds most 

percentage in Sindh, Punjab and Khyber Pakhtunkhwa 

(KPK), followed by 1a and 2a in Baluchistan [7,8,11]. 

Apparently, the uncontrolled spread of HCV is through 
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base were present as mentioned in table 1. The direct 

medical cost includes (inpatient and outpatient cost, cost 

of drugs purchased, and medical procedures). The annual 

medical cost of the patients was determined by using the 

following formula.

· DMC=AOE+AIE+AESM [14,15,16]

Where, 

· AOE is (annual outpatient expenditure per patient)

· AIE is   (annual inpatient expenditure per patient)

Here, AOE and AIE were collected as follows: 

· Average outpatient expense at a visit ✕ average 

rate of outpatient visit in three months ✕ 4

· Average inpatient expense at a visit at certain 

hospital  ✕  proportion of inpatients at certain 

hospital  ✕ annual rate of hospital per patient

Measurement of Direct (non-medical) Cost 

Self-reports of the patients were used to estimate the non-

medical cost. As most of the patients being treated in 

before  mentioned health care centers were living in the 

outskirts of Mardan and the travel cost, travel time and 

number of visits were considered the crucial items to add. 

Yearly average amount of direct non-medical cost could be 

calculated by using mean of the monthly cost consumption 

[16,18-20]. 

Measurement of Indirect Cost

Human capital approach was used to measure indirect 

cost; this technique measures the increase in productivity 

by improving health (decrease in the number of absentees 

from work, number of working hours on daily basis, and life 

expectancy). However, data was collected by repeated 

telephonic and one-to-one interviews with the patient 

referred to the health care centers as mentioned above. 

The income of the unemployed patients before the 

treatment and the dependent house wives were 

considered zero in the study.

Statistical Analysis

For descriptive analysis SPSS software (version 24) were 

used. Data was presented in the form of percentages, mean 

and range calculations, whereas, all costs were calculated 

on the basis of purchasing power parity PPP in USD.

PBMJ VOL. 5, Issue. 5 May 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

healthcare products, non-sterilized medical equipment, 

contamination with blood,  shared synergies for 

intravenous drugs etc. The high morbidity and mortality 

rate caused by HCV effects the socio-economic growth of 

the country which will evidently increase in the next decade 

especially in Pakistan [7,8]. In this study, we aim to 

estimate the direct and indirect cost of HCV in the District 

Mardan in the province of KPK, Pakistan with a disease 

prevalence of 6.6 % approximately. By considering the 

increasing prevalence of HCV related disease burden in 

Pakistan a comprehensive economic analysis was 

important to carry out.

M E T H O D S

This is an analytical, descriptive and cross-sectional study, 

conducted in 2019 on HCV infected patients with liver 

conditions such as; in�ammation, liver cirrhosis and HCC, 

referred to the District Headquarter (DHQ) Hospital, Mardan 

and Billand Welfare Hospital Mardan, KPK. Table 1 indicated 

that Out of 1000, total of 160 patients were randomly 

selected and determined statistically on the basis of pilot 

sampling by using a standard questionnaire. There were 76 

females (47.5%) and 84 (52.5%). Among them, 84.4 % were 

having non-cirrhotic liver, 11.9 % compensated cirrhotic, 

3.75% decompensated cirrhotic. Patient's records and 

their billing details were used as a data source and standard 

questionnaire were designed accordingly. The inclusion 

criteria was; HCV positive, in�amed liver, HCC and liver 

cirrhosis. 

Non-cirrhotic

compensated cirrhosis

decompensated cirrhosis

Total

135

19

6

160

84.38

11.9

3.75

100.0

84.38

11.9

3.75

100.0

84.38

96.25

100.00

Valid Frequency Percent Valid 
Percent

Cumulative 
Percent

Table 1: Staging of Liver Disease

Socioeconomic Burden Calculations

The socioeconomic burden of HCV in Pakistan has major 

differences with respect to the other countries of the world 

as per cost estimation of HCV infections in Pakistan. 

The analysis of HCV infection sequel was done by following 

two steps.

A. Estimated Direct Cost of the Patients (medical 

cost and non-medical cost) [16,20]

B. Estimated Indirect Cost of the Patients (during the 

course of 12 months) [16,17,20]

Measurement of Direct Economic Cost
stMedical records of the patients from January 15  to 

thDecember 30 , 2019 were used by using specialist and 

patient's view point. Patients were placed in one group as 

the large percentage of non-cirrhotic patients in our data 

R E S U L T S

The data included on the standard questionnaire includes 

the inpatient and outpatient services, their socio-

economic status (age, sex, marital status, occupation, 

number of family members, insurance status, their disease 

status (liver stages, symptoms, elapsed time of diagnosis, 

followed up results, their medical expenses (number of 

physician visits, levels of facilities used, types of checkups, 

prescribed medicines etc.). Age of the patient ranged from 

5-60 years (Table 2).
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137585 (916.01 $), and Rs 315470 (2100.33 $) for non-

cirrhotic, compensated cirrhosis and decompensated 

cirrhosis.  

PBMJ VOL. 5, Issue. 5 May 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

The estimated per patient indirect costs and non-medical 

costs at different stage of the HCV is shown in Table 3 for 

the period 2019 at District Mardan. The per patient annual 

indirect costs non-medical costs at different stage of HCV 

infection was found Rs. 10000 (66.57 $), Rs. 25700 (171.10 $) 

and Rs. 83200 (553.92 $) for non- cirrhotic, compensated 

cirrhosis and decompensated cirrhosis patients where 

non-medical costs  were estimated Rs. 2000 (13.31 $), Rs. 

3235 (66.57 $), and Rs. 7540 (50.19 $),  for non- cirrhotic, 

compensated cirrhosis and decompensated cirrhosis 

patients  and their average were estimated as Rs.51533 

(343.09 $),  and 4258.33 (28.35 (one dollar is equal to 150.20 

Rupees Average dollar to PKR exchange rate 2019) (Table 3).   

Table 2: Age of the Patient

D I S C U S S I O N

The current study was the �rst study conducted to 

estimate direct and indirect costs associated to HCV at 

various stages of the disease. It measured direct medical 

cost in term of diagnostic expenses incurred during one 

year, medicine expenses and doctors clinic fee whereas 

indirect costs were estimated in term of productivity loss, 

traveling expenses, productivity loss of the attendant and 

special diet expenses. The direct medical cost of total 160 

patients, 135, 19, and 6 patients had non-cirrhotic, 

compensated cirrhosis and decompensated cirrhosis, 

respectively with a mean (± SD) age of 32 (± 2.1) years (range 

5-to 75 years). We found signi�cant direct relationship 

between total direct annual medical cost and disease 

stage. Higher direct medical costs were found with 

advanced disease and vice versa. In the initial stage of the 

disease most of the direct medical costs were associated 

with diagnostic charges and medical services whereas the 

decompensated cirrhosis stage a large portion of direct 

medical costs were related to hospital admission and 

medication. Figure 2 illustrate the estimated annual direct 

medical costs of HCV infection at different stages of 

disease. The estimated per patient direct cost for non-

cirrhotic, compensated cirrhosis and decompensated 

cirrhosis are Rs.51060 (339.94 $), 108650 (723.36 $) and 

224370(1493.80 $). In �gure 3 shows the total economic 

burden of HCV associated to per patient at different stage 

of the disease in district Mardan during 2019. Total 

economic burden of HCV infection was estimated to be 

RS.63060 (419.84 $), Rs. 137585 (916.01 $), and Rs 315470 

(2100.33 $) for non-cirrhotic, compensated cirrhosis and 

decompensated cirrhosis.  This study also found indirect 

correlation between patient age and direct medical costs 

whereas direct correlation indirect costs. The correlation 

among sex and direct costs were found direct and 

signi�cant (higher direct costs were found in women than 

men) whereas Indirect costs were found signi�cantly 

higher in men than women because most of the women 

were housewives and not paid worker whereas men were 

5-18 Years

19-32 Years

33-46 Years

47-60 Years

>60 Years

Total

13

57

45

38

7

160

8.1

35.6

28.1

23.8

4.4

100.0

8.1

43.8

71.9

95.6

100.0

Valid Frequency Percent Valid 
Percent

Cumulative 
Percent

8.1

35.6

28.1

23.8

4.4

100.0

Non-cirrhotic

compensated cirrhosis

decompensated cirrhosis

Total

Average 

Stage of the disease

10000(8.41%)

25700(21.65%)

83200(69.97%)

118900(100.00%)

51533.33

2000(15.65%)

3235(25.32%)

7540(59.02%)

12775(100.00%)

4258.33

Indirect cost Rs Non-medical cost Rs

Table 3: Estimated average per year indirect medical cost and 

non-medical costs at different stage of viral Hepatitis C disease in 

district Mardan in 2019

Figure 4 illustrate the estimated annual direct medical 

costs of HCV infection at different stages of disease. The 

estimated per patient direct cost for non-cirrhotic, 

compensated cirrhosis and decompensated cirrhosis are 

Rs.51060 (339.94 $), 108650 (723.36 $) and 224370(1493.80 

$).

Non-cirrhotic

compensated 
cirrhosis

decompensated 
cirrhosis
Total

Stage of 
the disease

8000
(15.66%)

15000
(13.81%)

26600
(11.83%)
49600

21280
(41.67%)

31550
(25.32%)

52890
(23.53%)
105720

Diagnostic 
costs 

Rs

18920
(37.05%)

51600
(29.05%)

120640
(53.68%)

191160

2860
(5.61%)

10500
(9.66%)

24600
(10.94%)

37960

2860
(5.61%)

10500
(9.66%)

24600
(10.94%)

37960

Visit costs
Rs

Drug costs
Rs

Other medical 
procedures

Rs

Total 
direct 
cost
Rs.

Table 4: Estimated average per year direct medical cost at 

different stage of viral Hepatitis C disease in district Mardan in 

2019

In table 5 shows the total economic burden of HCV 

associated to per patient at different stage of the disease 

in District Mardan during 2019. Total economic burden of 

HCV infection was estimated to be RS.63060 (419.84 $), Rs. 

Direct medical 
costs Rs

Direct non-
medical costs 
RsIn direct 
Costs Rs

Total

51060
(80.97%)

2000
(3.18%)
10000

(15.85%)

63060
(100%)

108650
 (78.96%)

3235
 (2.51%)
25700

(18.54%)

137585
(100%)

224730
 (71.23%)

7540
(2.39%)
83200

 (26.38%)

315470
(100%)

384440

12775

118900

516900

Non-
cirrhotic

compensated 
cirrhosis

decompensated 
cirrhosis

Total direct cost
Rs.

Table 5: Estimated economic burden of chronic Hepatitis C 

infection
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Learning style is viewed in terms of information processing 

strategies or personality trait. It is a distinctive and habitual 

manner of acquiring knowledge, skill and attitude through 

study or experience. Learning style also has been de�ned 

as the characteristics cognitive, social and physiological 

behaviors that serve as relatively stable indicator of how 

learners perceived, interact with and respond to the 

learning environment [1]. Different learners have different 

learning habits; if the method of information delivery 

conforms to their learning habit they learn better [2]. While 

disparity can result in failure, that's why there is a great deal 

of interest amongst educators in identifying preferable 

learning style of their students. Learners and educator can 

derive clear bene�ts by identifying and evaluating an 

individual preferred learning style. The commonly referred 

mode in this regard have root in the Neurolinguistics 
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programming (NLP) theory which proposes three learning 

style, visual, auditory, kinesthetic. Pask divided learner in 

serialistic (analytic) and holistic (gestaltic) types. Honey 

and Mumford proposed a classi�cation of learning style 

into activist, re�ector, Theorist and pragmatist. We will 

follow Honey and Mumford classi�cation of learning style in 

our study and will use their structured learning style 

Questionnaire (LSQ) for learning style identi�cation. 

Medical students are adult thus they have already 

developed their own learning style. Henceforth, it is 

essential for medical educators to” tailor instruction” in 

such a way that the medical students appreciate and follow 

it to learning. Many types of research have been conducted 

to determine the correlation of learning style preferences 

with performance. It has been repeatedly proved that the 

motivation and performance of the students are positively 
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I N T R O D U C T I O N

As the profession of medicine continues to be challenging demanding active learning practices 

with high concerns over immediate and informed decisions with concerns over the health 

practices Objective: To determine how the learning styles, as well as approaches, impact the 

medical students. Methods: This observational study was conducted at different Medical 
st th Universities in Quetta, Balochistan, from 1  March 2017 to 30 March 2018 Results: The results 

were concluded from 200 participants from different medical universities that became part of 

the study. The three main determinants of the study were activist, re�ector, the rest where the 

mean values were illustrated as 6.82, 8.04, and 7.47 respectively. The highest number of 

participants were 35 in total with percentage as 17.5%. This was followed by 33 individuals 

(16.5%) Conclusions: Hence, it can be said that association of learning �ts best with the primary 

goal of education that is reasoning and understanding towards the opportunities. Moreover, this 

practice develops the characteristic issue of life-long learning habits in medical students.
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correlated with the instructions that are adopted to their 

predominant learning preferences. The aim of this study is 

to assess learning style preferences of medical students in 

Pakistan (Baluchistan). Moreover, this study is conducted 

to ascertain any relation between academic performance 

and preferred learning style among undergraduate medical 

students. Many studies in the past have identi�ed the 

relationship with preferred learning styles in context with 

the performance of the students as well as students' 

orientation or background [3-6]. The differentiated 

number of learning styles practiced by the students where 

the most common included kinesthetic (VARK), association 

of learning, reading/writing, or visual assistance. However, 

all the identi�ed learning mediums and styles are inclined 

towards a central point indicating that there is a great 

disparity present over these numerous learning styles 

where each one of them has its distinctive characteristics 

[7]. This appears to be a great deal to identify the most 

preferred learning styles among the different groups of 

students like medical, engineering, business, etc. [8] 

indicates that the relationship between the learning 

behaviors with the academic performance has no 

signi�cant impact on each other. However, others, 

demonstrated that academic performances vary with the 

different learning behaviors. SDL learning behaviors were 

found to enhance the performance during the quiz, 

problem-solving, and teamwork [9]. In order to become an 

Association learner, the offered curriculum, students, level 

of understanding, and teacher attitude where the 

understanding regarding the learning attitude.  Relating 

the context with medical students where they are asked to 

retain and apply the challenging amount of knowledge 

while they come across a variety of situations [10]. Apart 

from there, practical as well as theoretical expertise, the 

most crucial factor is the learning behavior or styles that 

must �t best with the study demands [11]. For this reason, 

self-direction learning over the years has become an 

interesting area to research and study while it is called with 

so many synonymous names like association of learning, 

independent study, self-planned learning, andragogy, 

autonomous learning, etc [12]. As per Knowles in 1975, 

association of learning is described as learning behaviors 

where students take the sole responsibility for their 

learning practices with or without the use of resources or 

assistance of others. They continue to diagnose their need 

while formulating and strategizing the goals to accomplish 

the learning demands [13]. Moreover, the learning behavior 

also makes use of effective and resourceful learning needs 

and practices while lately evaluating the success or 

progress that was able to be achieved [14,15]. In response 

to this, [16] presented a study while observing the habits of 

medical students' where the learning behavior positively 

in�uenced and enhanced the individual learning behavior 

while they became more responsible. Accountability and 

assertiveness are also enhanced that appears to be key 

attributes of the professional career of medical students 

[17]. Apart from this, medical educations are the 

continuous quest for knowledge that �t best with the SDL 

approach or learning behaviors that welcomes the 

knowledge, skill, or information sharing adhered by the 

critical thinking, recalling of information at suitable timing, 

and informed-decision making to maximize the outcomes 

[18]. Recent trends in higher education have also inclined 

the behaviors towards self-assessment, and self-e�cacy 

that methods like Problem-based learning (PBL) that 

promotes SDL learning [12].The behavior of auto-

didacticism appears to be an active process where the 

medical students not only plan their study practices but 

also select the resources as well as tools that �t as per their 

level of understanding and cognitive skills while developing 

motivation and increased enthusiasm towards academic 

practices [19]. The method, therefore, indicates that 

achievement of superior skills and knowledge is possible in 

the area of interest or chosen area where SDL is applied. 

Meanwhile, an innovative curriculum is studied to better 

associate with SDL learning rather than the conventional 

learning practices that are normally part of the academic 

culture. The feasibility of SDL is also inclined towards the 

culture of the learning environment where the medical 

schools incorporate both the theoretical as well as 

practical learning habits. The surrounding plays an 

important role where the environment that persuades the 

analytical thinking behaviors among the students 

enhances their academic performance [20]. This was 

supported by the research presented by [14] on the 

Ethiopian Medical Students where the second-year 

students were found with a better understanding of SDL in 

comparison with the �rst-year medical students. The idea 

of problem-solving practices was too better re�ected in 

the learning behaviors of the second-year students in 

contrast to one that was the freshmen. While the earlier 

study considered the element of the practice of SDL by the 

students in context with their study year, the study by [21] 

presented insights over SDL practices in medical colleges 

with respect to gender difference. However, no signi�cant 

impact was studied and no difference was found among the 

practices of males and females over learning behaviors. 

The motivational, as well as management levels, were 

equal and both groups were found making use of SDL 

learning style on an equal basis. Meanwhile, the most 

common learning styles adopted by medical students are 

oriented around self-re�ective practices, one of the key 
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elements of association of learning or autonomous 

learning. This makes it easier to diagnose that whether or 

not the information being processed is effectively utilized 

and learned. A study observed the learning behaviors of 

medical students in Pakistan where SDL practices 

optimistically enhanced the research activities among the 

undergraduates. Though, the research proved that 

learning disposition was signi�cantly associated with the 

personality traits of students [22]. Hence, it can be said 

SDL recognizes the de�ciencies through the ability of self-

control and supports critical management by con�dence 

and competence. [23] centered their study practices on 

the major goals perceived through self-determined 

learning. As per the analysis, three goals were considered 

a) Enhancing the ability of learning and become more self-

reliant, b) Fostering the transformational learning attitude, 

and c) promotion of emancipatory learning and social 

actions as part of learning behavior [24] referred that the 

�rst goal focuses on the inner strength and indicates that 

enhanced learning outcomes can be achieved if individual 

practices motivation and dedication that comes from 

willingness. The sense of discovery and encountering new 

amendments is �gured to be the keynote practice of SDL. 

Moreover,  the learning behavior is  shifted from 

dependency to self-facilitating the issues or challenges felt 

or medical students come across their learning journey 

[25]. The potency and effectiveness are enhanced while 

autonomous behaviors will aid in the future during the 

practical ground when attributes of critical thinki8ng and 

problem-solving needs are required. Following this, the 

s e c o n d  g o a l  i s  we l l  s t u d i e d  by  [ 2 6 ]  w h e r e  t h e 

transformational learning attitude was placing a re�ection 

and self-analysis over the personal traits and its effective 

use for enhancing the learning capacity and capabilities. 

Moreover, SDL indicates how intrinsic behaviors are 

necessary for consistency in association of learning, self-

motivated, and independent behaviors [27,28]. The 

exercising control achieved by the candidates makes it 

easier to adapt and act �exibly in tough situations when no 

external assistance is provided or resource availability for 

learning is not possible [29]. The present study aims to 

determine how the learning styles, as well as approaches, 

impact the medical students. As the profession of 

medicine continues to be challenging, demanding, and 

active learning practices with high concerns over 

immediate and informed decisions with concerns over the 

health practices. Therefore, for medical students, it is 

necessary to adopt those learning styles that must come in 

parallel with the need of their academics as well as 

profession. The present study through a quantitative 

analysis will aid in �nding out whether or not the SDL 

M E T H O D S

learning style positively impacts the learning outcomes 

and behaviors of the medical students.
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Table 1: Post positivism knowledge claim

The study was conducted through a cross-sectional survey 

aimed to investigate the readiness and use of association 

of learning behaviors among the medical students at Bolan 

Medical College, Quetta. The quantitative research design 

was chosen to conduct a questionnaire-based survey 

study among 200 candidates.  Non-probability sampling 

was done. The results were assessed through measuring 

the score of activist, re�ector and theorist indicates how 

association of learning promotes creativity and love 

towards the learning apart from the initiative, and 

independence in learning. The study followed all the ethical 

considerations where all the data collected was kept 

con�dential and only be used for the research purpose. 

SPSS was used for the analysis. The purpose of this study 

was to identify the association between learning styles and 

academic performances of MBBS �nal year students, their 

association between learning styles and academic 

performance in undergraduate medical  students.  For the 

format frame work of design, the research question is 

applicable (6). Undergraduates required for the study were 

easily recruited from �nal year MBBS class of Bolan Medical 

College Quetta.

Strategy of inquiry

Methods

Practices of rese

Research design

Knowledge claim

Observational, co relational
predetermined closed ended questionnaire,

Veri�es explanation, identify variable, 
Observe validity and reliability, Employ 
statistical procedure.

Quantitative

Post positivism knowledge claim

The purpose of identi�cation of all these diverse learning 

styles and their association to result, had matching with 

teaching strategies, curriculum, and appropriate 

assessments methods. The presence of four learning 

styles (in variable association) in a class showed that having 

a single teaching technology for entire MBBS class will be 

inappropriate. This study could be bene�cial in local 

context, learning style and their performance provide a 

base line for reconsideration of needed aspects of: 

Teaching strategies, Curriculum Context of institution and 

Appropriate assessment methods. In current study, the 

i n s t r u m e n t  of  d at a  c o l l e c t i o n  i s  l e a r n i n g  s t y l e 

questionnaire which is a pre-determined and structured 

questionnaire? It is close ended with a rating scale. 

Learning style questionnaire (LSQ) is used by Mumford in 

his article. It is worthy in validity and reliability. It is 

comprising a series of questions prepared by researcher 

that are answered by all respondents. It is commonly used 
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to get demographic data. It allows the collection of larger 

data from large number of samples quickly and 

inexpensively. The degree of structure is close ended or 

�xed alternative. The data for the identi�cation of learning 

style was collected by a structured questionnaire of 

learning style (LSQ). The data was collected in a single 

contact session with students. The session was planned 

after their routine classes. Purpose of that contact session 

and questionnaire was presented in an easy way to 

understand by students. Later the questionnaire was 

distributed and recollected after a due time among 

students. Data was analysed and categorized into four 

prescribed style of Mumford. The association between 

these identi�ed styles and �nal year result score was 

identi�ed. The judgment about an association rests on 

whether the association is: Valid: look for the alternative 

explanation including, confounding, chance and bias or 

Repeatable:  the evidence taken from a number of sources 

supporting the judgment of causality. The role of 

confounding, chance and bias have to be evaluated in 

s eve r a l  c l i n i c a l  t r i a l s  a n d  o t h e r  e p i d e m i o l o g i c 

investigations where appropriate selection of the 

population to be studied is made and with proper study 

design, so that the results can be applied to other 

populations i.e., they are valid and generalize able.

R E S U L T S

PBMJ VOL. 5, Issue. 5 May 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers
244

Table 4: Number of Candidates

According to the table 5, the re�ector analysis indicated 

that highest frequency was observed under 9 with 49 

individuals opting for it. This made up a total of 24.5%. 

Followed by this, was illustrated under 8 with 35 students 

concluding up 17.5%. The least percentage was observed 

with only 1 candidate that made up 1%.

Table 2: Ethical Principles

Table 3: Descriptive statistics

Ethical Principles Issues Solution / Justi�cation

Autonomy –
permission from 
gatekeeper,Informed 
consent.

Bene�cence-no harm 
to participant.

Non-Malfeasance- 
ensuring con�dentiality

Justice ownership of 
the data and result 
should be delivered 
beforehand.

Convinced/replaced by 
another candidate. 

Nil Nil

Nil Nil

Nil Nil

The results were concluded from a total of 200 candidates 

from different medical universities that became part of the 

study. In the earlier section of the results, descriptive 

statistics were presented.

According to the descriptive statistics, the total number of 

individuals that answered the questionnaire was 200. The 

three main determinants of the study were activist, 

re�ector, therist where the mean values were illustrated as 

6.82, 8.04, and 7.47 respectively (Table 4).

From the table 4, the highest number of candidates were 35 

in total with percentage as 17.5%. This was followed by 33 

individuals that accounted for 16.5%. The lowest number of 

candidates as per the statistical analysis were found to be 

2.

Table 5: Re�ector analysis

DOI:https://doi.org/10.54393/pbmj.v5i5.309 
Dad F et al., 

Learning Styles With Academic Performance of MBBS Students



D I S C U S S I O N

PBMJ VOL. 5, Issue. 5 May 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers
245
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critical situations that might arise in the clinical settings to 

problem-based studies can foster the attitude in medical 

students to become more self-aware and directed. The 

previous studies also supported the idea of metacognition 

that s built with the adoption of the SDL learning style. The 

idea funds the self-re�ection and increases the 

enthusiasm towards continual self-assessment. The study 

�ndings were in parallel with the earlier scholarly �nding 

where the SDL learning style makes the students adhere 

and concentrate more on evaluation and examination 

resulting in better reasoning and diagnostic skills. 

Moreover, another major �nding added by the research is 

the identi�cation of the students about their strengths and 

weaknesses. Thus, making them aware of whether they 

need more attentive practices, how to detect the available 

opportunities and make effective use of them.

Table 6: Scoring Chart

The table 6 also presented a scoring chart followed by the 

number of individuals and percentage. The highest number 

of candidates were demonstrated with 46 candidates that 

made up a total of   23%. The lowest frequency indicated 

was 1%.

The �ndings from the present study are clearly indicative of 

students' inclined behaviors towards association of 

learning practices. Habits of self-re�ection to becoming 

independent and development of self-e�cacy were 

observed after the interpretations. This comes in support 

of the previous literature including [15] that indicate that 

SDL makes the student compel to go backward and realize 

the gap between what is learned and what is left out while 

making the learner more independent and focusing on 

inner strength and potential rather than being dependent 

on teachers. A study presented by [10] took the stance 

from the faculty members of the medical institute 

regarding the SDL learning style among the students. To 

seek how it is perceived by the end of teachers, the faculty 

supported its implementation in the medical colleges and 

universities where the student itself acts as the owner of 

its learning ideas, tools, and resources to strengths and 

weaknesses. The current research study illustrates that 

SDL practices are also based on the individual 

understanding and idea towards association of learning 

habits. In context to this, another study indicated that the 

difference over the SDL practices among the groups of 

students belonging to different years in medical institutes 

is due to the traditional learning practices, teacher-based 

lectures, and failure of the curriculum to address the 

cognitive needs of the students [7]. Hence, to foster better 

behaviors of SDL it is necessary to modify and restructure 

the curricula where students must dictate themselves to 

gain better access to knowledge. The study practices 

indicate that the abilities of re�ector, activist, and theorist 

were built open group discussion over the patient's issues, 

C O N C L U S I O N

Hence, it can be said that association of learning �ts best 

with the primary goal of education that is reasoning and 

understanding towards the opportunities. Moreover, this 

practice develops the characteristic issue of life-long 

learning habits in medical students. This is necessary 

because the entire medical career is based on openness 

towards learning and �nding appropriate resources that 

can provide guidance for the future learning process. It was 

also studied that course activities supported by the 

lectures and practical clinical experiences can together 

support students in the medical profession. Moreover, 

medicine is associated with evidence-based learning that 

is possible through active learning gained from the SDL 

approach. From the literature review, it was diagnosed that 

earlier the undergraduate medical education was focused 

on teacher-centered learning practices with a highly-

disciplined curriculum. One of the contributions of the SDL 

learning style was the problem-based learning attribute 

that enable the students to utilize the habit of critical 

thinking and enhanced knowledge-structuring in the 

clinical as well as non-clinical context.
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Hemophilia is an X-linked genetic progressive hemorrhage 

condition that is characterized by a clotting factor VIII 

(classic hemophilia, or hemophilia A) or IX (hemophilia B) 

de�ciencies [1,2]. In severe hemophilia patients have < 1 

percent involvement in the coagulation factor, 1-5% in 

moderate patients and 6-40% in mild patient [3]. Initially 

hemophilia was treated with intravenous administration of 

the missing clotting factor, only when bleeding occurred 

[4]. Across developed countries early prophylactic 

diagnosis has become the preferred procedure for patients 

with severe hemophilia [5]. Radial head hypertrophy is a 

characteristic feature of Elbow arthropathy of patients 
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enrolled in study in 2 groups while considering inclusion and exclusion criteria. Randomization 

was done through lottery method and concealment was done. Group A (n=15) was treated with 

manual therapy Grade 1, 2 or 3 mobilization techniques according to patient condition program 

and Group B (n=15) were treated with functional therapy. Hot pack was used as a baseline 

treatment for 10 min. For data collection Goniometer was used to measured elbow �exion and 

extension and Stanford HAQ 20 item Disability for assessing disability. Results: P-value was 

<0.01which shows that both groups were effective for managing the patient of hemophilia, but 

manual therapy show more signi�cant result as compared to functional therapy program. 

Conclusion: In manual therapy treatment group, there was signi�cant improvement in range of 

movement of elbow joint which enhanced functional activity of arm in haemophilic patients with 

chronic elbow arthropathy.
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with haemophilia (PWH). So, correcting the radius head can 

improve the pronation and supination activities of the 

forearm [6]. The elbow is not a weight-bearing joint, so 

restrictions to initial movement (�exion and extension) less 

affect with usability as the related cycle is progressing 

worsening. The humerus-ulnar joint is impaired, thus 

restricting �exion and expansion movements [7]. This 

impacts normal daily routine activities growth. In certain 

cases, bone deformity may contribute to ulnar neuropathy 

[8]. Searching for signs of hemophilic arthropathy is an 

essential part of assessing hemophilic patients, even in the 

case of young patients bene�ting from primary or 
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secondary prophylaxis [9]. Recurrent joint hemorrhages 

cause damage to various joint elements with subsequent 

arthropathy growth [10]. This study focused to assess the 

development of hemophilic arthropathy in children by 

using clinical, X-ray and MRI scores to compare their 

relative contribution to the disease assessment [11]. Many 

�tness treatments resulted in change in one or more of the 

measures assessed, including discomfort, range of 

motion,  energy,  and resistance to walking [12]. 

Hydrotherapy may be more effective in relieving pain in 

adults than land exercises. Functional exercises such as 

partial weight-bearing exercises and walking the treadmill 

appear to be more effective than static or short arc 

exercises for muscle improvement [13]. Such results �t 

with the many unchecked accounts of interference in the 

hemophilia literature. Several researchers, though, used 

prophylactic conditions until exercise and other studies 

even examined people with mild hemophilia [14]. Su�cient 

weight-bearing physical activity in teenage years, 

particularly in the area of puberty, is related with the 

gaining and maintenance of high bone mineral density 

which helps to prevent osteoporosis in later life. Adult PWH 

on long-term prophylaxis has also been documented not to 

suffer a reduction of bone mass independent of their 

degree of physical activity [15]. Arthropathy is a common 

complication which leads to pain and disability in people 

with hemophilia. A new approach is measuring individual 

physical performance at PWH [16]. The goal of this analysis 

was to equate the subjective physical performance of PWH 

to healthy controls and to associate the �ndings with 

objective data. The HEP-Test-Q proved to be a workable 

test, that reinforced objective measurements and is 

therefore appropriate for the initial indicator of physical 

performance in PWH clinical practice [17]. It is evident that 

manual therapy program for elbow arthropathies is well 

established. There is need to establish standardized home-

based functional therapy program for elbow arthropathies 

in patients with hemophilia. Functional therapy program is 

totally self/home based management to improve and 

maintain the joint mobility. This study helps the 

researchers and clinician to manage the arthropathies of 

different joints. The aim of this research was to investigate 

improvements in musculoskeletal processes over a six-

week of physical therapy treatment sessions along with 

replacement therapy in a young hemophiliac group of 

patients and to evaluate the effect of a formal recovery 

program in hemophiliac arthropathy patients. If therapy 

was given at an early age the effectiveness of therapy 

would be greater, in this study participants were limited 

and includes only male patients aged 18 years or younger.

M E T H O D S

It was a single blinded randomized controlled trial in which 

assessor was kept blind. Non-probability purposive 

technique was applied. The study was conducted in the 

Sundas foundation Lahore taking into account CONSORT 

guidelines. Duration of the study was 6 months. Total 

sample size was 30 with 20% dropout rate. Thirty 

participants suffering from hemophilia were enrolled into 

study (15 participant in each group) in 2 groups while 

considering inclusion and exclusion criteria. Inclusion 

criteria comprise Age group 5 -20 years, Children with 

enough motivation and cognition to follow directions to 

task, appeared alert and oriented to their surroundings, 

Parental consent, no part take in further therapeutic plan 

decide physical therapy. Exclusion Criteria comprise of 

children with active history of fracture and open wound, 

Joint laxity, sensory motor impairment, hemarthrosis, 

mental retardation psychological issues, other systematic 

diseases. Before enrolling the participant in the study 

informed consent were taken from them in written, and 

also all the information were given to them regarding their 

involvement into our study, treatment session and taken 

them into con�dence that their personal data were kept 

con�dential. Group A (n=15) was treated with manual 

therapy Grade 1, 2 or 3 mobilization techniques according to 

patient condition program and Group B (n=15) were treated 

with functional therapy. Hot pack was used as a baseline 

treatment for 10 min. For data collection Goniometer was 

used to measured elbow �exion and extension and 

Stanford HAQ 20 item Disability for assessing disability. 

Data was collected pre and post treatment. Treatment 

sessions consisted of 6 weeks. In Group A treatment 

procedure given to patients was Elbow joint mobilization 

(Grade 1 & Grade 2) of for 5 min with base line treatment of 

hot pack for 10 min. Proprioceptive neuromuscular 

facilitation (PNF) including upper limb abduction, �exion, 

and external rotation of shoulder. Muscle stretching (within 

the limits of joint mobility) for 15 min. Local cryotherapy 

with cold pack for 15 min. Patients were reassessed at the 

end of 6 weeks through Stanford HAQ 20 item Disability 

scale [18].  In Group B (n=2) treatment procedure was base 

line treatment of hot pack for 10 min, dragging trolley bag 

(15 Rep), throwing, and catching football (15 Rep), hold 4liter 

water bottle for 3-5 mints & Rep 5 times, Supinate & 

Pronate elbow while holding 1 kg weight, ball Squeezing 

hold for 10 sec 5 rep. drawing the sword 10 rep 3 sets, 

patients were re assessed at the end of 6 weeks through 

Stanford HAQ 20 item Disability scale.  
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Hemophilia patients with elbow arthropathies were 

included. Total 30 patients were allocated in two groups. 

Group A was illustrated to receive manual therapy program 

and group B was illustrated to receive Functional therapy 

program. Patients of group A had mean age 12.2± 4.09 years 

and patient of group B had mean age 11.6± 3.89 years. Table 

1 revealed the comparison of �exion and extension range of 

motion between two groups before and after treatment 

session with applying Independent t-test. 

Schafer GS conducted a systematic research to assess the 

impact of physical exercise on pain and musculoskeletal 

function in patients with hemophilia; randomized, non-

randomized and quasi-randomized controlled trials 

including patients with hemophilia over 18 years of age who 

have undergone physical activity alone or with other 

therapies; Included in the care of elbow, knee and/or ankle 

injuries, such as thermo phototherapy, which was 

associated with those without medication, no involvement 

or other forms of operation. This systematic review 

proposes that physical workout and physiotherapy 

techniques can promote a decrease in pain perception and 

improve range of motion and muscle strength of 

hemophilia patients [19]. Our study result was supported by 

above mention study. For �exion in group A (manual 

therapy program) mean & standard deviation before 

treatment was (87.86± 10.73) and after treatment it was 

(116.00± 11.98). While in group B (functional therapy 

program) mean & standard deviation formerly treatment 

was (97.14± 13.54) and after treatment it was (101.78± 12.82). 

For extension in group A (manual therapy program) mean & 

standard deviation before treatment was (57.87± 7.01) and 

after treatment it was (26.67± 6.45). While in group B 

(functional therapy program) mean & standard deviation 

formerly treatment was (68.33± 14.47) and after treatment 

it was (58.57± 14.34). For HAQ in group A (manual therapy 

program) mean & standard deviation before treatment was 

(23.07± 5.26) and after treatment it was (14.13± 3.93). While 
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Figure 1: CONSORT diagram
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Table 1: Comparison of �exion and extension range of motion 

between two groups before and after treatment session

With p≤0.01 which shows that both groups were effective 

for managing the patient of hemophilia, but manual therapy 

show more signi�cant result as compared to functional 

therapy program (Table 2).

Table 2: Independent T-test HAQ
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in group B (functional therapy program) mean & standard 

deviation formerly treatment was (25.60± 1.19) and after 

treatment it was (21.47± 4.34). With p<0.01 which shows 

that both groups were effective for managing the patient of 

hemophilia, but manual therapy show more signi�cant 

result as compared to functional therapy program. Another 

study supports our study results GOTO M et al., (2014) 

conducted a randomize control trial. This study is proposed 

to clarify the e�cacy of home exercise self-monitoring for 

hemophiliacs with intervention in four hospitals in Japan 

over 8 weeks. Home exercise improved their physical 

function without raising the frequency of bleeding and 

pain. A self-monitoring home exercise routine has the 

capacity for tolerance to, frequency of knee extension and 

self-e�cacy in hemophilia. Using the Internet and mobile 

phones, self-monitoring reached a high rate [20]. 
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In manual therapy treatment group, there was a signi�cant 

improvement in range of movement of elbow joint which 

enhanced functional activity of arm in haemophilic 

patients with chronic elbow arthropathy. Physiotherapy 

treatment program by mobilization, muscle relaxation, and 

proprioceptive neuromuscular facilitation can enhance 

perception of �exion and pain in elbow haemophilic 

arthropathy patients.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

In the 1980s, World Health Organization recommended the 

term 'deaf' which can be used for individuals who have lost 

their ability to hear and are so severely impacted that they 

need hearing aids to amplify the sounds which might come 

in their reception [1]. WHO in the 1980s recommended the 

following classi�cations on the basis of pure tone 

audiometry taken from a number of frequencies 500,1000, 

2000 [2]. Mild range is from 26 to 40. While the moderate 

ranges from 41 to 55 severe moderately severe ranges from 

56 to 70. Severe is from 71 to 91 and profound is more than 

91. Children with profound ever hearing loss that is greater 
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Hearing loss is the absence or di�culty in hearing. And its levels range from mild severe to 

profound while the term deafness is used for the person who cannot hear it. Objective: To 

determine the effect of speech therapy in children with cochlear implant. Methods: This 
stdescriptive study was carried out at Fatima Memorial College Medicine and Dentistry, from 1  

October 2021 to December 2021 the effect of speech therapy in children with to determine 

cochlear implant. For this purpose a total of 30 children who were implanted and receiving 

speech therapy were evaluated. Effect of speech therapy was determined by collecting data 

from the parents of cochlear implant children by using a questionnaire. The questionnaire 

constituted the receptive and expressive language measures that determine the effect of 

speech therapy. Questionnaire which was used as data collecting instrument that was designed 

by expert opinion and literature review. Results: Result indicated that out of 30 children who 

were implanted and receiving speech therapy, 30 (100%) were communicating verbally using 

word phrase and sentence. These �ndings suggested that children with cochlear implant were 

communicating verbally instead of sign language or gestural mode of communication and 

improved intelligibility. Conclusions: It is concluded that speech therapy is effective in children 

with cochlear implant.
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Intelligibility

than 90 decibels loss or total deafness failed to develop 

speech and communicative skills and are termed as deaf, 

mute or dumb. The children have no defect in their speech 

production apparatus, but are unable to hear the sound and 

hence imitated. The main effect is deafness. They never 

heard a speech sound and therefore cannot develop it [3]. 

So to develop speech and language communication, a child 

must be able to fully participate and engage with the wider 

society in order to develop expressive and receptive skills. 

Reception of information through visual auditory and sang 

tactile. That is the sense organs will be expressed in the 
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form of oral written and sign language by which the child 

will be able to express his or her opinions and ideas [4]. But 

when the child is completely deaf or the Cochlear and 

hearing apparatus is completely dysfunctional, then the 

child may require a cochlear implant to develop speech 

skills and by the means of Speech and Language Pathology 

they can be made to understand and interpret sounds [5]. 

There are many therapies available to address the key 

learning and communication of for children with hearing 

impairment with the advancement of cochlear implant 

large number of patients who have the means to undertake 

the procedure and have the environment to support their 

children are opting for this procedure and has become the 

mainstream intervention for people who are deaf [6]. 

Verbal therapy is a type of therapy which is used after the 

child is implanted with the arti�cial cochlea and would help 

the child develop his speech and language abilities or do 

verbal therapy can also be used in other degrees of hearing 

impairment. That is the mild and moderate with the use of 

hearing aids this therapy is equally as effective [7]. Trained 

and certi�ed or do you verbal therapists provide sessions, 

therapies, train the parents and manage educational 

services for the children with hearing impairment or 

cochlear implant. The ultimate goal of this therapy is to 

develop a sense of listening, which can later help in the 

child's development as well as language use [8]. If the 

ability to respond to the presence or absence of sound is 

the �rst step and then the child moves on to pay attention 

to that particular sound and imitate it in a manner which 

would be able to communicate with the wider audience 

when the child learns different sounds and is able to imitate 

them, the ability of repeating becomes markedly increase 

in the hearing stimulus or speech stimulus [9].The ability to 

understand the meaning of this speech and by answering 

questions and following instructions or participating in a 

conversation. The child's response must be quantitatively 

different than stimuli presented. The effectiveness of the 

speech therapy of these patients depends on their age, 

their hearing history, their age of cochlear implant, the 

mode of communication learning style and the literacy 

rate. There are several therapies approaches available 

which are similar to audio verbal therapy, or total 

communication or  Cued Speech.  Each of  these 

approaches differ in the amount of structured therapy, 

which the child will require as a consequence [10].

M E T H O D S

a total of 30 children who were implanted and receiving 

speech therapy were evaluated. Effect of speech therapy 

was determined by collecting data from the parents of 

cochlear implant children by using a self-designed 

questionnaire. The questionnaire constituted the 

receptive and expressive language measures that 

determine the effect of speech therapy. Questionnaire 

which was used as data collecting instrument that was 

designed by expert opinion and literature review. 

This descriptive cross-sectional study was carried out at 

FMH College of Medicine and Dentistry, from 1st October 

2021 to December 2021 to determine the effect of speech 

therapy in children with cochlear implant. For this purpose 
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R E S U L T S

Out of 30 subjects, 17(56.7%) were males and 13(43.3%) 

were females and the mean age of patients was 14.30± 7.53 

years as shown in Table 1.

Table 1: Participants Characteristics

On asking the respondents about hearing loss of their 

children, 26 (86.7%) responded that the hearing loss of their 

child was congenital and 4(13.3%) responded that the 

hearing loss of their child was acquired. On asking the 

respondent about diagnosis of hearing loss of their 

children, 27 (90%) responded that their child was 

diagnosed at the age of 1 to 12 months, and 3(10%) 

responded that their child was diagnosed after the age 

after 36 months. On asking the respondent about the start 

of speech therapy sessions, 19(63.3%) responded that their 

speech therapy was started 2 month after cochlear 

implantation, 9(30%) responded that their speech therapy 

was started 3 month after cochlear implantation, 1(3.3%) 

responded that their speech therapy was started 4 months 

after cochlear implantation, 1(3.3%) responded that their 

speech therapy was started 6 month after cochlear 

implantation. On asking the respondent about the number 

of their speech therapy sessions after cochlear 

implantation, 3(10%) responded that they had only 1 speech 

therapy session per month,6(20%) responded that they had 

only 4 speech therapy session per month, 211(69.9%) 

responded that they had more than 4 per months speech 

therapy sessions. On asking the respondent about the 

communication of  their  chi ldren after  cochlear 

implantation, 30(100%) responded that their child 

communicate verbally after cochlear implantation, none of 

them reported the sign language or gestural mode of 

communication of their child as shown in Table 2 below.
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Table 2: Question-wise Analysis

D I S C U S S I O N

months of diagnosis [15,16]. Financial situation can be 

possible reasons for this delay in cochlear implantation. On 

asking about the start of speech therapy sessions from the 

parents of cochlear implant children 19(63.3%) responded 

that speech therapy was started 2 month after cochlear 

implantation, 9(30%) responded 3 month, 1(3.3%) 

responded 4 months and  1(3.3%) responded that their 

speech therapy was started 6 month after cochlear 

implantation. These �ndings suggested that mostly 

parents provided speech therapy to their children within 3 

months of cochlear implantation which shows their 

concerns about the verbal communication. It is important 

to note that intensive speech therapy is more important to 

develop verbal communication but the result indicated that 

children received fewer speech therapy sessions as only 

21(69.9%) responded that they had more than 4 per months 

speech therapy sessions, 3 (10%) responded that they had 

only 1, 6 (20%) responded that they had only 4 speech 

therapy session per month. There can be many possible 

reasons for lack of intensive speech therapy sessions, 

�nancial situation, availability of speech therapist and 

cultural atmosphere may be few of them [17,18]. Despite 

delay in the implantation of children with cochlear implant 

the expressive and receptive language skills in children 

with cochlear implant were excellent [19]. Almost 30 (100%) 

responded that their child is able to understand words, 

phrase, and sentence and communicate verbally by using 

words, phrase and sentence after cochlear implantation 

and 30 (100%) responded that their child's speech is 

intell igible because speech therapy was started 

immediately after cochlear implantation and greater no. of 

speech therapy sessions per month [19,20]. 

T h e  r e s u l t s  i n d i c a t e d  d i r e c t l y  t h a t  t h e  v e r b a l 

communication of children with cochlear implant was 

100%by using word, phrase and sentence [10]. The �ndings 

suggested that the speech therapy was effective in 

children with cochlear implant but some discrepancies 

were also observed regarding the implantation of the 

children and speech therapy sessions [11]. On asking the 

respondent when they came to know about the deafness of 

their child. 27(90%) responded that the identi�cation was 

done when the child was less than 12 months, 3 (10%) said 

that they identify the impairment in their child after age of 

36 months [12]. As the �ndings suggest, the majority of 

respondents identi�ed deafness in their child when he/she 

was less than 12 months of age. It shows that symptoms of 

deafness were found quite evident. The result also 

suggested more concern of the parents towards their 

children. It is important to note that majority of parents 

were found more concerned towards the verbal 

communication of their children as they implanted their 

child to restore the auditory skills [13,14]. The result 

suggested that 2 (6.7%) children were implanted at the age 

of 1 to 12 months, 2 (6.7%) children were implanted at the 

age of 13 to 24 months, 6 (20.0%) children were implanted at 

the age of 25 to 36 months, and 20 (66.7%) children were 

implanted after 36 months of their age. It is important to 

note that early implantation is more important to develop 

verbal communication but these �ndings suggested that 

20 (66.7%) children were implanted after the age of 36 
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C O N C L U S I O N

It is concluded from this study that speech therapy is 

effective in children with cochlear implant.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Stroke leads to disability and spasticity is one of them [1]. 

Major cause of stroke is disturbance of blood supply to 

brain which results in sudden loss of neurological function. 
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Stroke leads to long term disability and spasticity is one of them. Neurodynamic is a movement 

which aimed to restore the electrical signal directed to the nerve and the spinal cord. The neural 

mobilization is used to restore the movement and improve elasticity of nervous system to 
 improve the arm function and regain the motor ability in patients with stroke.  Objective: To 

assess the effects of neurodynamics on spasticity in upper extremities of stroke patients. 

Methods: It is a Randomized controlled trial. Data was collected from 46 stroke Patients. Simple 

Random Sampling was done through tossing a coin and data was collected from District 

headquarters hospital (DHQ) Jhelum. Patients with chronic stroke, age 40-60 years, Modi�ed 

Ashworth Scale (MAS) ≥1 to 3 and both male and female were included in this study. For 6 weeks, 

the experimental group received conventional therapy with neurodynamics (10 reps/ set, 1 set/ 

day, 3 days/week), whereas the control group received conventional treatment (12 reps/ set, 1 

set/ day, 3 days/week). The MAS, Fugl Meyer Upper Extremity Scale (FMUE), goniometry and 

Action Research Arm Test were used to examine the participants at zero, three, and six weeks 

(ARAT). The Shapiro-Wilk test was used to ensure that the data was normal, and statistical 

analysis was performed using SPSS 21. Results: Statistically signi�cant improvement was 

found in between group analyses in MAS, FM-UE motor score and AROM as the p-value was <0.05. 

There was no signi�cant difference in ARAT, FM-UE sensation, joint pain, passive joint motion, 

coordination and PROM as p-value was >0.05. Statistically signi�cant improvement was found in 

within group analyses in MAS, FM-UE motor score, sensation, joint pain, AROM and PROM as the 

p-value was <0.05 except in ARAT and FM-UE coordination. Conclusion: The result shows that 

neurodynamic combined with conventional treatment was more effective than conventional 

treatment alone to reduce spasticity, improve upper extremity function and AROM. The result 

also shows that there was signi�cant improvement in upper extremity joint pain, sensation and 

PROM and no improvement occurred in coordination and �ne task performance within groups. 

The study concludes that neurodynamic is effective for spasticity and has additional bene�t in 

improving UE functional performance and active range of motion but the effects of 

neurodynamic combined with conventional treatment are no different than conventional 

treatment alone on passive range of motion, joint pain, coordination, �ne task performance and 

sensation.
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Stroke results in variety of de�cits including motor, 

sensory, cognitive, language, perceptual de�cits and also 

affect level of consciousness. In motor de�cit hemiplegia 
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occurs on affected side. Neural and muscular changes 

occur after stroke which leads to abnormally increased 

tone and muscle stiffness [2,3]. Spasticity is a motor 

disorder in which resistance increases with the speed of 

movement [4]. Spasticity is the consequence of damage to 

upper motor neurons which results from brain lesion e. g. 

stroke [5]. Spasticity is common in upper motor neuron 

disorder. Muscle hypertonia also results from shortening of 

muscle. It results from imbalance between excitation and 

inhibition [6]. In Asia, prevalence of spasticity is 30-80 

percent. Spasticity affects 27 percent of stroke patients 

during 1st month, 28 percent during 3rd and 43 percent 

during 6th month [7]. Neurodynamic is the application of 

mechanics and physiology of the nervous system 

integrated with musculoskeletal system [8], which 

comprises of three-part system. Mechanical interface 

i n v o l v e  i n t e r a c t i o n  b e t w e e n  t h e  n e r v o u s  a n d 

musculoskeletal  systems, neural  structures and 

innervated tissues at zero level neurodynamic testing is 

contraindicated and at different level [9]. The neural 

mobilization is used to restore the movement and improve 

elasticity of nervous system to improve the arm function 

and regain the motor ability [10] in patients with 

neurological diseases such as stroke [11]. Neurodynamics 

is a movement which aimed to restore the electrical signal 

directed to the nerve and the spinal cord. Treatment 

mechanism of nerve comprises of movement, elasticity, 

conduction and reduction of axoplasmic �ow, nerve 

conduction is promoted by decreasing pressure, and 

recovery occurs in soft tissues which include injured nerve 

and muscles, and the function is improved in the relevant 

region [12]. This study concluded that neurodynamic was 

effective to increase ROM but not effective to reduce 

spasticity. A majority of these studies concluded a positive 

therapeutic effect from using Neurodynamic for improving 

range and overall performance of upper limb. Several 

studies have been conducted in the past to examine the 

bene�ts of various physiotherapy treatment options for 

spasticity, but the current study will look at the effects of 

Neurodynamic on spasticity and motor function in stroke 

patients.

M E T H O D S

comprised male and female volunteers aged 40 to 60 years 

old who were scored on the Modi�ed Ashworth Scale (MAS) 

1 to 3 and chronic stroke (6 to 12 months) patients. Patients 

with a MAS of 1 to 4, pain in the upper extremity, upper 

extremity orthopedic issue (e.g. fracture), upper motor 

neuron illnesses other than stroke Acute stroke patients (1 

to 6 months) and patients with evidence of signi�cant 

pathology (e.g., cancer, in�ammatory condition, infection) 

were excluded from the research. Data collection variables 

were spasticity, range of motion and upper extremity 

function. The Action research arm test (ARAT) was used to 

examine upper limb performance, Goniometry was used to 

assess range of motion, Fugl-meyer upper extremity scale 

(FM-UE) was used to assess motor functioning, sensation, 

and joint functioning, and the modi�ed ashworth scale MAS 

was used to assess spasticity. In the control group (n=23), 

the intervention consisted of stretching (static stretching 

for 20 seconds) and active range of motion exercises 

(within range of motion). Over the course of 6 weeks, the 

intervention was provided one set each day (12 reps per set) 

with four repetitions for each movement direction 

(abduction, �exion, and adduction), three times per week. 

Traditional therapy (static stretching for 20 seconds) and 

active range of motion exercises (within limits of range 

were combined with Neurodynamic (Dynamic neural 

mobilization technique) which included median, ulnar, and 

radial nerve mobilization in the experimental group (n=23). 

Dynamic neural mobilization was progressed from grade 2 

to grade 3(a, b, c, d), with dynamic openers applied at the 

lower level, dynamic closers applied at the higher level, and 

dynamic closers applied at grade 3. The peripheral nerve 

was stretched for 20 seconds, with dynamic movement 

added every 2 seconds for a total of 20 seconds. 13 Over the 

course of six weeks, one session of neurodynamic was 

performed every day (10 reps each set) for three days a 

week. Appropriate analytical abilities were used using 

SPSS version 21 and Microsoft Excel 2007. For between 

group comparisons and repeated measure analyses, the 

effectiveness of the intervention was assessed using one-

way ANOVA and the Kruskal Wallis test for normally 

distributed and skewed data, respectively. For within-

group analyses, the ANOVA and Friedman tests were used 

for normally distributed and skewed data, respectively. 

There was no signi�cant difference (P ≤ 0.05).

The anatomical zones were classi�ed on MAUC criteria 

“Zone H = central face, eyelids, eyebrows, nose, lips, chin, 

ear, periauricular sulci, temple, hands, feet, ankles, 

genitalia, nipples, and nail units”

“Zone M = cheeks, forehead, scalp, neck, jawline, and a 

pretibial leg”

“Zone L = trunk and extremities excluding areas included in 

Patients were randomized to experimental group (n=23) 

and control group (n=23) using simple random sample with 

randomization by tossing a coin. Data was gathered from 46 

patients with hemiplegia induced by stroke from DHQ 

hospital Jhelum after informed permission was obtained. 

Three patients in the experimental group and two in the 

control group were dropped out (Figure 1). From January to 

June 2019, a six-month study was carried out. The study 
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Zone H”

The Chi-Square test, with a signi�cance threshold of 

p0.05., was used to determine the relative frequency of MH 

in the study populations and subgroups.

R E S U L T S

experimental group after 6 weeks. Friedman test was used 

for within group analyses for FM-UE motor score for control 

group as data was skewed. P-value was 0.006 for control 

group which was < 0.05 which shows that there was 

improvement within control group after 6 weeks. 

Between group and within group analyses for ARAT: 

Kruskal Wallis test was used for between group analyses for 

ARAT. P-value was 0.099 which was > 0.05 which shows that 

there was no difference between neurodynamic and 

conventional treatment applied in After 6 weeks, the 

experimental group and the control group received just 

conventional therapy. Friedman test was used for within 

group analyses for  AR AT. P-value was > 0.05 in 

experimental and control group of ARAT which was > 0.05 

which shows that there was no improvement in both 

experimental and control group after 6 weeks.

Between group and within group analyses for active 

range of motion:

Because the data was skewed, Kruskal Wallis was employed 

for between group comparisons for active range of motion. 

The P-value was 0.05, indicating that the experimental 

group (neurodynamic combination with conventional 

therapy) outperformed the control group (conventional 

treatment alone) for shoulder, elbow and wrist joint motion 

in all degree of freedom; so, we rejected null hypothesis 

that neurodynamic is not effective for active range of 

motion in upper extremity of stroke patients after 6 weeks. 

Repeated measure ANOVA was used for within group 

analyses for AROM for shoulder extension, wrist �exion, 

extension and ulnar deviation in experimental group. P-

value was 0.000 for AROM which was < 0.05 which shows 

that there was improvement within groups after 6 weeks. 

Friedman test was used for within group analyses for active 

range of motion of shoulder, elbow and wrist joint except 

shoulder extension, wrist �exion, extension and ulnar 

deviation in experimental group for which repeated 

measure ANOVA was used. P-value was < 0.05 which shows 

that there was improvement within groups in all shoulder, 

elbow and wrist active joint motion expect in control group 

of radial deviation after 6 weeks.

Between group and within group analyses for MAS:

Kruskal Wallis test was used for between group analyses for 

MAS. P- value was 0.000 which was < 0.05 which shows that 

t h e r e  wa s  i m p r ove m e n t  i n  ex p e r i m e n t a l  g r o u p 

(neurodynamic After 6 weeks, the combination therapy 

group outperformed the control group (traditional 

treatment alone); Friedman test was used for within group 

analyses for MAS. P-value was 0.000 for experimental group 

of MAS was < 0.05 which shows that that there was 

improvement within experimental group. P-value was > 

0.05 in control group of MAS which indicates that there was 

no improvement within control group after 6 weeks 

Between group and within group analyses for FM-UE 

motor score:

Kruskal Wallis test was used for between group analyses for 

FM-UE motor score, P-value was 0.04 which was < 0.05 

which shows that there was improvement in experimental 

group in comparison to the control group (neurodynamic 

coupled with conventional therapy) (conventional 

treatment alone) 6 weeks later; ANOVA was used for within 

group analyses for FM-UE motor score for experimental 

group as data was normally distributed. P-value was 0.000 

for FM-UE motor score for experimental group which was < 

0.05 which shows that there was improvement within 

Table  1: Within group analysis for Modi�ed Ashworth Scale
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Enrolment Assessment for eligibility (n=60)

inclusion criteria met (n=46) Not 
meeting inclusion criteria (n=14)

Through tossing a coin

Randomized (n=46)

Allocation

0 Week Assessment

Allocated to experimental group (n=23)
Recieved conventional treatment with 
newrodynamics 10 rep/ set, 1set/ day, 3
days/ week for 6 weeks

Allocated to control group (n=23)
Recieved conventional treatment 12 
rep/ set 1st/ day 3 days/week for 6 
weeks

Follow up

3rd and 6 week assessment (MAS, 
ARAT, FMUE scale and goniometry

3rd and 6 week assessment (MAS, 
ARAT, FMUE scale and goniometry)

Lost to follow-up (n=3), Travelling issue Lost to follow-up (n=2), Travelling issue

Analysis

Analysed through SPSS 21 (n=20) Analysed through SPSS 21 (n=20)

Figure 1: CONSORT Flow chart

MAS is for Modi�ed Ashworth Scale, while IQR stands for 

Interquartile Range. Friedman test is used to report the 

data as Median (IQR). There is no signi�cant difference 

between groups (P ≤ 0.05). There is a signi�cant difference 

between groups (P≤ 0.05).
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D I S C U S S I O N

stroke patients [14].  Sequence of  movements in 

neurodynamic helps in the maintenance of elasticity 

resulting in increased extensibility of nervous system, 

increased axonal and dendritic sprouting and increased 

nerve conduction by reducing pressure on nerve which leads 

to increase range of  motion,  decrease tone and 

improvement in upper extremity function. Dynamic neural 

mobilization had a statistically signi�cant in�uence on -

waves and -rhythms in regions of the cerebral cortex in 

stroke patients. Dynamic neural mobilization was shown to 

be more successful than traditional neural mobilization in 

increasing -waves and decreasing -rhythms in the cerebral 

cortex by Kang JI and colleagues in 2018 [15]. The study was 

done on 20 hemiplegic stroke patients; interventions were 

applied for 4 weeks. Nowak et al., in 2009 stated that brain 

has ability to regenerate or transform by increasing axonal 

and dendritic sprouting as a result of which neuroplasticity 

occurs in central nervous system [16]. Jeong Kang et al., in 

2017 determined that Rhythmic Neurodynamic accelerated 

the nerve conduction velocity resulting in improvement in 

upper  extremity  function more than the general 

neurodynamic [17] p-value was <0.05. The study was done on 

18 hemiplegic stroke patients; interventions were applied for 

2 weeks. Treatment mechanism of nerve comprises of 

movement, elasticity, conduction and reduction of 

axoplasmic �ow, nerve conduction is promoted by 

decreasing pressure, and recovery occurs in soft tissues and 

the function is improved in the relevant region. The current 

study demonstrates that neurodynamic combined with 

conventional  treatment was more effective than 

conventional treatment alone in improving upper extremity 

performance as the p-value was 0.04 which was < 0.05 which 

shows that neurodynamic is effective for upper extremity 

p er fo r m a nce i n  stroke pat i en ts .  T h i s  stu d y  als o 

demonstrates that for Action Research Arm Test p-value was 

0.099 which was > 0.05 which shows that neurodynamic is 

not effective for upper extremity �ne task performance in 

stroke patients. Raid Saleem et al., 2017 determined a 

positive therapeutic bene�t of using neural mobilization but 

limited evidence is available to determine the effect of neural 

mobilization techniques [18]. The present study found 

signi�cant improvement occurred in spasticity, upper 

extremity function and active range of motion and no 

signi�cant improvement occurred in passive range of 

motion, upper extremity sensation, coordination, joint pain 

and �ne task performance between experimental and 

control group; signi�cant improvement occurred in upper 

extremity function, active range of motion, passive range of 

motion, upper extremity sensation and joint pain and no 

signi�cant improvement occurred in coordination and �ne 

task performance within groups. Treatment mechanism of 

The �ndings from this study suggest that neurodynamic is 

effective for spasticity, upper extremity function and active 

range of motion. The current study demonstrates that 

neurodynamic combined with conventional treatment was 

more effective than conventional treatment alone in 

reducing spasticity as P- value was 0.000 which was < 0.05. 

Within group analyses for MAS also demonstrates that 

improvement occurred in experimental group to which 

neurodynamic combined with conventional treatment was 

applied as p-value was 0.000 which was <0.05 and no 

improvement occurred in control  group to which 

conventional treatment was applied as p-value was >0.05. 

Alan Carlos et al., in 2016 Neurodynamic therapy has been 

shown to lower tone, enhance range, and improve function in 

Table  2:  Between group analyses for FM-UE motor score
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IQR = Interquartile range, FM-UE = Fugl Meyer upper 

extremity. The data is provided as a median (IQR) with a 

Kruskal Wallis post-hoc test. There is a signi�cant 

difference between groups (P≤ 0.05). There is no 

signi�cant difference between groups (P ≤ 0.05).

Table  2: Between group analysis for AROM 

AROMs is for active range of motion, whereas IQR stands for 

interquartile range. Kruskal Wallis test is used to report the 

data as Median (IQR). There is no signi�cant difference 

between groups (P ≤ 0.05). There is a signi�cant difference 

between groups (P≤ 0.05).
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The result shows that neurodynamic combined with 

conventional treatment was more effective than 

conventional treatment alone to reduce spasticity, 

improve upper extremity function and active range of 

motion AROM. The result also shows that there was 

signi�cant improvement in upper extremity joint pain, 

passive joint motion, sensation and passive range of 

m ot i o n  P R O M  a n d  n o  i m p rove m e n t  o cc u r re d  i n 

coordination and �ne task performance within groups. 

Thus, the study concludes that neurodynamic is effective 

for spasticity and has additional bene�t in improving UE 

functional performance and active range of motion but the 

effects of neurodynamic combined with conventional 

treatment are no different than conventional treatment 

alone on passive range of motion, joint pain, coordination, 

�ne task performance and sensation.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

HCV infection accounts for up to 3% of global population. It 

is one of the major health related problem being faced by 

Pakistan [1]. Nearly 50-80% of individuals infected with 

HCV leads to chronic hepatitis, 20% of patients develop 

cirrhosis and 1-4% develop hepatocellular carcinoma 

(HCC). It is extensively prevalent around the globe and is 

l e a d i n g  c a u s e  o f  l i ve r  c i r r h o s i s  r e q u i r i n g  l i ve r 

transplantation [2]. However, disease burden varies 

among different countries being more among developing 

countries with low health and education standards [3]. HCV 

infection has hepatic and extrahepatic manifestation. It 
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Hepatitis C virus (HCV) and its infective pathogenic role leads to the psychiatric and neurological 

signs and symptoms. Therefore, close monitoring and regular follow-up is warranted. 

Objective: To �nd out the frequency of peripheral neuropathy among patients presenting at 

Liaquat University Hospital, Hyderabad, having Chronic Hepatitis C. Methods: The cross-

sectional study included 359 patients with chronic HCV, aged 20 to 70 years, who presented to 

the Liaquat University Hospital's Hepatitis Clinic and Outpatient Department of General 

Medicine and Neurology. Non-probability - sequential sampling was used to choose patients. 

Patients were asked about demographic information and the duration of chronic HCV after 

giving informed written consent. The clinical examination was performed to see if there were 

any reduced tendon re�exes in all of the patient's extremities. To diagnose peripheral 

neuropathy based on nerve conduction velocity, all patients had an electrophysiological test 

using a simpli�ed nerve conduction study (NCS) methodology (NCV). The research lasted six 

months, from June 2021 to December 2021. The information was examined via SPSS version 

25.0. Results: There were 219 Men (61%) And 140 Females (39%) among the 359 Patients. The 

average age (SD) of the participants was 42.3 (8.7) years (range 22–70). HCV infection lasted 36 

months on average (range 1–156). Out of 359 patients, 61 had clinical peripheral neuropathy (PN) 

(17%). Electrophysiological evidence of PN was present in all of these patients, 

electrophysiological investigation revealed subclinical PN in 19 more patients (5.3%). 

Conclusion: On the basis of the �ndings from this study, it can be concluded that a high 

prevalence of peripheral neuropathy is present among the patients with HCV in our locality. 

However, an electrophysiological examination should always be done to avoid underestimating 

PN, particularly in older HCV patients.
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involves the blood (mixed cryo-globulinaemia and 

porphyria cutanea tarda) lymphoid tissue (lympho-

proliferation), kidney (membrano-proliferative glomerulo-

nephritis), sicca syndrome, thyroid gland (thyroiditis and 

thyroid dysfunction) and nervous system (myopathy, mono 

a n d  m u l t i p l e  m o n o n e u r i t i s  a n d,  s e n s o r y ‐m oto r 

polyneuropathy) [4]. HCV replicates and forms cold-

precipitating immunoglobulins. These immunoglobulins 

form complexes which bypass the reticuloendothelial 

clearance mechanism and aggregate in the body in the 

form cryoglobulins. They deposit in various tissue of the 
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body inducing in�ammatory response leading to tissue 

damage [5,7]. The pathogenesis involves damage of the 

e n d ot h e l i a l  ce l l s  by  t h e s e  co m p l exe s ,  e l i c i t i n g 

in�ammation of  smal l  and medium vessels  and 

accumulation of perivascular mononuclear cells [8]. 

Therefore, neuropathy is attributed to multifactorial 

factors related to in�ammation, direct HCV related damage 

and immune complex mediated damage [9]. Patients can 

present with clinical spectrum of features having 

symmetrical or asymmetrical presentation. They can be 

sensory, motor or mixed sensorimotor types. The patients 

usually present with paresthesia, weakness and gait 

di�culties [10,11]. Physicians caring for the patients HCV 

related chronic liver disease should always monitor them 

for its neurological manifestation [12]. As they may 

interfere or exacerbate with the HCV treatment, 

contributing to morbidity and poor health related quality of 

life [13,14]. Mapoure et al., found the incidence of 

neuropathy of peripheral nerves in people with positive 

HCV and found it to be 50.4% [15]. Thus, this study aimed to 

�nd out the prevalence of peripheral neuropathy among 

patients presenting at Liaquat University Hospital, 

Hyderabad, having Chronic HCV.

M E T H O D S

electrophysiological test using a simpli�ed nerve 

conduction study (NCS) methodology (NCV). The research 

lasted six months, from June 2021 to December 2021. SPSS 

25.0 was used to analyze the data.
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The cross-sectional study was conducted upon a sample of 

359 patients having chronic HCV patients of either gender 

with aged between 20-70 years, presenting to Hepatitis 

Clinic and OPD of General Medicine and Neurology, at 

Liaquat University Hospital, Hyderabad. (The sample size 

was calculated via WHO open-epi calculator, by taking the 

margin of error as 5%, con�dence interval as 95% and 

frequency of peripheral neuropathy in patient with HCV 

patients as 37%) [16]. Patients were chosen via non-

probability - consecutive sampling.  Patients with history 

of Diabetes Mell itus type II  or Leprosy, Hypo or 

Hyperthyroidism, Acute or Chronic Demyelinating 

Neuropathy, Venous Thromboembolism, Fracture of Lower 

Limb, Vasculitis and Connective Tissue Disorder, Alcohol 

Use, Vitamin B 12 De�ciency and patient receiving 

C h e m o t h e r a p y  o r  h a v i n g  a n y  o t h e r  s i g n i � c a n t 

comorbidities like Stroke, COPD, Asthma, Myocardial 

Infarction, and Chronic Renal Failure were excluded from 

the study. After taking informed written consent, patients 

were inquired about demographic data, clinical history and 

duration of chronic HCV. Severity of Chronic HCV was 

m e a s u r e d  t h r o u g h  C h i l d - P u g h  C l a s s i � c a t i o n . 

Anthropometric and Clinical Examination were done to 

assess diminished tendon re�exes in all extremities. To 

diagnose peripheral neuropathy based on Ner ve 

C o n d u c t i o n  Ve l o c i t y,  a l l  p a t i e n t s  r e c e i v e d  a n 

R E S U L T S

Out of 359 patients, 219 (61%) were males and 140 (39%) 

were females.  Mean age (SD) was 42.3 (8.7) years (range 

22–70). Median duration of HCV infection was 36 months 

(range 1–156). Clinical peripheral neuropathy PN was 

diagnosed in 61 out of 359 patients (17%). All these patients 

had electrophysiological evidence of PN. Moreover, 

electrophysiological examination disclosed a subclinical 

P N  i n  1 9  a d d i t i o n a l  p a t i e n t s  ( 5 . 3 % ) .  A n  a xo n a l 

sensory‐motor polyneuropathy and mononeuropathy 

multiplex was diagnosed in (19/61) (31.1%) and (17/42) 

patients (68.9%), respectively. No electrophysiological 

signs of demyelination or cranial nerve involvement was 

found. The median HCV RNA level in the blood was 1.8 

million of copies/ml (range 1800–42� 000� 000). No 

correlation was found between HCV‐RNA levels and the 

presence of PN (Pearson χ2, 0.9; p� =� NS). The main 

demographic, clinical, and laboratory features of patients 

with and without electro-physiologically de�ned PN” are 

shown in table 1.

Table 1: Characteristics of patients

D I S C U S S I O N

The current study aimed to “�nd out the prevalence of 

peripheral neuropathy among patients presenting to the 

study setting. The prevalence of electrophysiological PN in 

this population was 17%. Firstly, only 36 patients were 

clinically and electrophysiologically investigated and PN 

was detected in 8% of them [17] in the other large 

prospective study, Cacoub and colleagues diagnosed a 

peripheral neuropathy in 9% of 321 HCV patients on the 
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basis of clinical symptoms only. The prevalence of PN in our 

study (10.6%), if based on clinical assessment only, is very 

close to that of Cacoub and colleagues [18]. However, the 

electrophysiological examination revealed a subclinical 

neuropathy in 19 additional patients (5.3%). Therefore, pure 

clinical assessment tends to underestimate peripheral 

nervous system involvement in the HCV general population. 

As pointed out by England and col leagues [19], 

polyneuropathy occurs with a combination of multiple 

symptoms, signs, and abnormal electrodiagnostic studies, 

whereas symptoms alone have relatively poor diagnostic 

accuracy in predicting the presence of polyneuropathy. 

According to these criteria, PN could not be con�rmed in all 

the patients complaining of pain, burning paresthesiae and 

fa t i g u e  i n  t h e  a b s e n c e  of  e l e c t r o p hys i o l o g i c a l 

abnormalities. On the other hand, these symptoms are 

frequently described in HCV patients and they can be due to 

non‐neurological (for example, rheumatological) causes or 

to a small �ber neuropathy [20]. A small �ber neuropathy 

could not be ruled out in our patients either by clinical 

examination or by conventional nerve conduction studies, 

but this was not an aim of the present study. Different 

mechanisms unrelated to the presence of PN, but possibly 

due to the direct or indirect effects of HCV infection, have 

been largely proposed in the pathogenesis of nerve 

damage [21-23]. In�ammatory vascular lesions and axonal 

degeneration, supporting an ischemic mechanism of nerve 

damage more than a direct role of the virus in HCV related 

PN, have been described in sural nerve biopsy of HCV 

patients. Under this assumption, the lack of correlation 

between type of PN and HCV duration is also in keeping with 

the current hypothesis that HCV related vascular nerve 

damage could be due to virus triggered immune mediated 

mechanisms [23]. Statistical analysis showed a strong 

correlation between older age and PN but not between PN 

and the known duration of HCV positivity. In keeping with 

these data, we found a strong correlation between older 

age and both PN and CG, which may be interpreted in the 

light of the emerging hypothesis of an immune mediated 

pathological  mechanism of HCV related cl inical 

manifestations [23]. At �rst sight, this latter observation 

might seem contradictory but the duration of HCV 

positivity was assessed from the �rst laboratory detection 

of HCV infection and it is likely different from the true 

duration of HCV infection, which might have actually 

occurred several years earlier. Some authors have already 

noted that older age is a major risk factor for the clinical and 

biological extrahepatic manifestations of HCV [20-24]. 

The study has several limitations. Firstly, although we 

elected to enroll consecutive patients which predisposes 

to selection bias towards more severe infection and 

patients with neurological complications, this is not a 

population-based study. For this reason, our �ndings 

cannot be extended to HCV patients who do not seek care 

in secondary and tertiary centers. Although there were no 

signi�cant differences between patients tested and not 

tested, we cannot exclude that their physicians decided to 

test patients at higher risk for PN.
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C O N C L U S I O N

On the basis of the �ndings of this study, it can be stated 

that patients with HCV in the studied area have a signi�cant 

prevalence of peripheral neuropathy. However, especially 

in older HCV patients, an electrophysiological evaluation 

should always be performed to prevent underestimating 

PN.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Hepatitis C Virus (HCV) is the leading cause of acute and 

chronic liver diseases imposing a serious public health 

burden worldwide. It is estimated that approximately 200 

million people (3% of the world population) are chronically 

infected with this virus [1,2]. HCV is a positive, single-

stranded RNA virus belonging to the Flaviviridae family that 

infects the liver cells causing liver �brosis, cirrhosis, and 

Hepatocellular carcinoma (HCC) [3]. Previously standard 

therapy for HCV treatment was a combination of pegylated 

interferon (INFα) and Ribavirin (RBV) with less than 50% 

sustained virological response rate (SVR) '[1]. With the 

discovery of direct-acting Antivirals (DAAs), higher SVR has 

been achieved with more than 90% cure rate in a shorter 

duration of time and fewer adverse effects [4].  Although 

with the availability of DAAs that directly target the HCV 
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Hepatitis C Virus (HCV) is the leading cause of liver diseases globally, causing severe 

complications such as liver �brosis, cirrhosis, and hepatocellular carcinoma (HCC). Despite the 

advent of successful regimens, still, 71 million individuals are chronically infected every year. 

Therefore, more accessible novel therapies are needed to �ght the challenges such as adverse 

effects, genotype selectivity, and resistance to these regimens due to viral mutations. HCV 

NS5A is a non-structural phosphoprotein, with its pivotal role in viral replication assembly, and 

has been the target of continuous research. Cyclopeptides are an emerging class of peptides 

reported to have antiviral, anticancer, and antimicrobial properties. These cyclopeptides have 

exceptional resistance to thermal, chemical, or enzymatic degradation. Herein, we present the 

inhibitory potential of cyclopeptide Kalata B12 against the HCV NS5A gene. Objective: To 

investigate the antiviral potential of Kalata B2, Kalata B12, and cycloviolacin O14 against HCV 

NS5A Methods: We investigated thirty cyclopeptides through molecular docking analysis for 

their anti-HCV-NS5A inhibition potential. Three cyclopeptides, Kalata B2, Kalata B12, and 

cycloviolacin O14 showed minimum binding energies, for their antiviral potential. The defense-

related, circular mini-protein Kalata B12 showed an impressive docking score of -9.80 Kcal/mol. 

Further, it was synthesized and went through cytotoxicity analysis via MTT assay on HepG2 cell 

line, which showed more than 85% cell viability at submicromolar concentrations. Results: The 

peptide Kalata B12 showed signi�cant (***P<0.0001) inhibition of NS5A gene (approx. 75%) at 

100nM in In vitro trials, con�rmed by real-Time PCR analysis. Conclusions: Kalata B12 

cyclopeptide was found to be a potential HCV NS5A inhibitor.
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treatment success has been accomplished but there are 

still some challenges such as high cost, adverse effects, 

and possible long-term drug resistance to these antivirals 

due to viral mutations and genotypes variability. So, there is 

a need to develop more e�cient drugs and regimens to 

overcome these issues. Over the past decades, natural 

medicinal plant products and compounds have gained 

attention as therapeutic options against many micro-

organisms and diseases [5-7]. Thus,  natural plant products 

and compounds could be the best alternative therapeutic 

option that can be used alone or with other antivirals to 

defeat this virus [8].  NS5A is HCV non-structural 

membrane-associated phosphoprotein [9]. It consists of 

about 447 to 466 amino acids containing three structural 
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domains I, II, and III has 58 kDa molecular weight. It has two 

phosphorylated forms named as P56 and P58, which plays 

important role in viral replication and assembly '[10,11]. By 

targeting NS5A protein HCV infection can be inhibited, thus 

NS5A is a promising target for antiviral drugs. Cyclotides 

are a unique class of plant-derived peptides emerging as a 

promising therapeutic approach containing many 

biological and pharmacological properties. These 

cyclotides are macrocyclic peptides containing 

approximately 28-37 amino acids and three disul�des (-S-

S-) bonds [12]. They contain a unique cyclic cysteine knot 

(CCK) motif in which three disul�de bonds and 6 conserved 

cysteine residues are arranged in a knot forming a cyclic 

backbone that's why named cyclotides or cyclopeptides. 

This CCK motif gives them exceptional resistance to high 

temperature, enzymatic and chemical degradation, and 

more stability as compared to linear peptides. In plants, 

they are considered to be part of their natural defense 

system against pests and insects etc., [13]. Previous 

scienti�c studies proved that these circular peptides have 

many biological activities including cytotoxic, anti-

microbial, anti-cancer, anti-bacterial, uterotonic, 

hemolytic, anti-HIV, etc. [12]. In the present study, thirty 

cyclopeptides from the literature were selected and in-

silico studies were conducted on them. Based on their 

energy score of interaction with HCV NS5A genotype 1a, 

three peptides were selected for in vitro studies. Our 

results show that these cyclotides can be a potent 

therapeutic option against HCV as they inhibit the HCV 

NS5A gene. Further investigations are needed to explore 

the function and activity of these peptides.

In-silico study of cyclotides: 

In silico study was conducted on the thirty selected 

peptides using MOE docking software. The docking results 

revealed three cyclotides best �t in the HCV NS5A proteins 

pocket. Kalata B2 exhibited the highest binding a�nity 

towards HCV NS5A i.e., -11Kcal/mol while binding GLy896 

residue. Further, Kalata B12 and Cycloviolacin O14 also 

produced promising results against NS5A. Kalata B12 

showed the second-lowest binding energy of -9.8Kcal/mol 

while Cycloviolacin O14 represented a -8.4 Kcal/mol 

docking score. The former trusses with Thr95 and Thr64 

and the latter bind to Thr55, Thr94, and Thr64. The 

structure and interaction of cyclotides with the NS5A 
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In-silico screening and synthesis of cyclopeptides: Thirty 

cyclopeptides with vast pharmacological properties were 

selected from the literature. In-silico studies were carried 

out via molecular docking software on these cyclopeptides 

to check a�nity with HCV NS5A genotype 3a protein [14]. 

Three cyclopeptides were selected based on energy score 

and interaction with the site for further studies. These 

peptides were synthesized from Karebay Biochem Inc. USA 

in  lyophi l ized form.  Then,  these peptides were 

reconstituted in dimethyl sulfoxide (DMSO), (Sigma 

Aldrich).

In-vitro cytotoxicity Analysis of Cyclopeptides: MTT 3-

[4,5-dimethylthiazole-2-yl]-2,5-diphenyltetrazolium 

bromide Assay was performed to measure cell viability in 96 

well plates. HepG2 cells were seeded in a Flat bottom 96 
4 well plate at 1x10 density in DMEM medium (Gibco). Then 

ocells were incubated in a humidi�ed environment at 37 C 

and 5% CO (Thermo Fisher Scienti�c). After 24 hours, upon 2 

cell con�uency of 80-85% cells were treated with 

cyclotides at sub-micromolar concentrations (0.1nM to 

1μM). DMSO was used as a control. After incubation for 24 

hours, cells were washed with 1X PBS (Phosphate Buffer 

Sal ine).  10µl  MTT dissolved in  PBS at  0.5mg/ml 

concentration was added to each well and incubated for 2-3 

hours. Then MTT buffer is removed and formazon is 

dissolved in DMSO. After 30 min incubation at room 

temperature absorbance was measured at 540nm and 

650nm.

HCV NS5A transfection in HepG2 cells: HepG2 cells were 
4 grown in a 24-well plate at a seeding density of 5x10 per 

well. The next day cells were transfected with HCV NS5a 

genotype 1a along with cyclopeptides at different 
TMconcentrations using lipofectamine (Invitrogen ). After 24 

ohours of incubation at 37 C, total RNA was extracted using 
TMTriazole reagent (Invitrogen  Life Technologies) and 

subjected to cDNA synthesis using a First-strand cDNA 

synthesis kit (Invitrogen, US).

NS5 A expression studies: Prepared cDNA was used for 

NS5A expression studies using semi-quantitative and 

quantitative Real-Time PCR. Each sample was prepared in 

triplicate in ABI 7500 Real-Time PCR system (Applied 

Biosystems, USA). The relative expression level of NS5A 

was determined using GAPDH as internal control and the 

fold change was evaluated using the RT-PCR comparative 

CT method  (ΔΔ CT) as previously described [15]. Primer 

sequences of NS5A and GAPDH are listed in Table 1. Results 

were analyzed using Graphpad Prism software.

M E T H O D S
NS5a Forward primer

NS5a Reverse primer

GAPDH Forward primer

GAPDH Reverse primer

Gene Primer Sequence

GGACGACGATGACAAGGACT

TTATAGTTCGGCGCAGGAAG

CGGATTTGGTCGTATTGG

AGATGGTGATGGGATTTC

Table 1: Sequence of Primers

R E S U L T S
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binding site are shown in Table 2. 
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con�uence, cells were transfected with HCV NS5A and 

incubated with peptides at different concentrations. After 

24 hours, total RNA was extracted and cDNA was 

synthesized. This cDNA was used for inhibition studies 

using NS5A gene-speci�c primers. GAPDH is used as an 

internal control. All these cyclotides showed considerable 

inhibition of the NS5A gene. However, Kalata B12 showed 

more promising results. It showed signi�cant inhibition at 

higher concentrations compared to the other two 

cyclotides as depicted in Figure 2. 

Figure 2: PCR Analysis of NS5A inhibition by cyclotides

Table 2: Structure and interaction of cyclotides with NS5A site

Properties of cyclopeptides:

Three selected cyclotides were synthesized based on their 

interaction with HCV NS5A gene. Table 3 shows peptide 

source, length, nature and their sequences.

Table 3: Properties and sequences of cyclotides

In-Vitro Cytotoxicity Analysis of Cyclotides

To check cytotoxic potential of these selected peptides, 

HepG2 cells were treated with different concentrations of 

cyclotides for 24 hours. MTT Assay results showed that all 

three cyclotides Kalata B2, Kalata B12, and Cycloviolacin 

O14 were non-toxic as all peptides showed more than 85% 

cell viability at concentrations from 0.05nM to 1µM.

Figure 1: Cytotoxic Analysis of cyclopeptides

HepG2 cells were treated with cyclopeptides for 24 hours.  

After incubation, MTT assay was performed and measure 

absorbance at 540 and 650nm.

HCV NS5A expression in response to cyclotides:

HepG2 cells were grown in a 24-well plate. Upon 80-85% 

Cells were transfected with HCV NS5A and incubated for 24 

hrs with cyclotides. The next day total RNA was extracted 

and cDNA synthesized. This cDNA was used as a template 

and PCR analysis was conducted using GAPDH as a control. 

(A) GAPDH PCR (B) Inhibition of NS5A gene by Kalata B12. (C) 

Inhibition of NS5A gene by Kalata B2. (D) NS5A gene 

expression in response to Cycloviolacin O14 treatment.

Kalata B12 signi�cantly inhibited HCV NS5A gene

NS5A expression in response to Kalata B12 was 

quantitatively determined through Real-time PCR. Kalata 

B12 showed signi�cant inhibition of NS5A at the four 

highest concentrations from 100nM to 10nM. 100nM 

showed approximately 75% inhibition of NS5A. Whereas, 

50nM, 25nM and 10nM exhibited almost 59%, 50% and 25% 

inhibition respectively. The graphical representation of the 

results is shown in Figure 3.
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Structure Interaction of peptide with NS5A site
Binding 

Energy Score Reside Involved

Kalata B2 -11 Kcal/mol Gly895

-8.4 Kcal/mol Thr55

Thr94

Thr64

Kalata B12

Cycloviolacin O14

-9.80 Kcal/mol Thr95

Thr64
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Figure 3: Effect of KB12 on NS5A expression
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against NS5A but Kalata B12 showed approx. 75% inhibition 

of NS5A gene at 100nM concentration. Further Real time 

PCR analysis was also performed for Kalata B12 and 

interprets the strong dose dependent inhibition of HCV 

NS5A. Similarly, cyclotides isolated from Melicope 

pteleifolia showed potent antiviral activity against 

in�uenza A Virus [21]. In another study, a novel peptide 

NDFRSKT showed potent antiviral activity against avian 

in�uenza virus H9N2 in in vitro and in vivo models [20]. 

These studies support that cyclopeptide could have 

potential to be used as antiviral agents.

In-silico study can be time saving approach to narrow the 

range of compounds for potent target screening. Kalata 

B12 can be a promising potent therapeutic agent against 

HCV replication. These cyclotides should be further 

explored against antiviral activity so in future potent 

antiviral drugs with less side effects may be discovered.

Cells were transfected with HCV NS5A and incubated with 

Kalata B12 cyclotides for 24hrs. Total RNA was extracted 

and subjected to cDNA synthesis followed by Real-time 

PCR analysis using GAPDH as an internal control. The data 

is represented as mean±SD (n=3, One way ANOVA, *p-value 

<000.1).

D I S C U S S I O N

Cyclotides are an appealing family of peptides derived from 

plants. These plant peptides contain a wide variety of 

biological activities such as anti-bacterial, antiviral, 

insecticidal, cytotoxic, and hemolytic activity [12]. In the 

present study synthetic peptides are used against HCV. We 

selected 30 cyclotides from literature with wide 

pharmacological and biological properties and checked for 

their molecular interaction with HCV NS5A protein by using 

docking software, MOE. Molecular docking is a frequently 

used process of rational drug designing (RDD) that helps to 

predict the strength of interaction and binding a�nity and 

activity between drug molecules and the target site. 

Docking also suggests the preferred orientation between 

two molecules to form a stable complex [16]. Herein, in 

silico docking studies were conducted between these 

cyclotides and HCV NS5A protein using MOE software. We 

selected three cyclotides for in-vitro studies showing 

strong binding a�nity with NS5A.  The Kalata B2, Kalata 

B12, and cycloviolacin O14 showed the binding a�nity of -11 

Kcal/mol, -9.80 Kcal/mol, and -8.4 Kcal/mol respectively. 

HCV NS5A is a multifunctional protein that plays a crucial 

role in viral replication. Thus, literature shows that by 

targeting this protein HCV replication can be interrupted 

[17]. HepG2 cells are cancerous cells derived from a patient 

of hepatocellular carcinoma. They have high proliferation 

rate and used in cytotoxicity and drug metabolism studies 

[18]. MTT Assay is a widely used method in �rst drug 

screening to determine cell viability and cytotoxicity in cell 

lines [19]. Thus, to check cytotoxic potential of these 

peptides MTT assay was performed on HepG2 cell lines. All 

three peptides depicted no signi�cant difference in %cell 

viability as compared to control and showed more than 85% 

cell viability at concentration from 0.05nM to 1μM. This 

interprets that these cyclotides are non-cytotoxic and safe 

for further studies. In a study, peptides showed no 

signi�cant difference in cell viability in MDCK cell line in 

control and peptide treated group [20]. After con�rmation 

of cytotoxicity downstream inhibition assay against HCV-

NS5A gene was performed. Semi-quantitative PCR analysis 

was used for expression study of NS5A gene in cells when 

treated with three cyclotides separately. Kalata B2 and 

cycloviolacin O14 showed moderate inhibitory effect 
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Glaucoma in pediatric patients is characterized by 

intraocular pressure (IOP) of more than 21mmHg, cupping 

of the optic disc, increased diameter of the cornea, 

progressive myopia, and increase in ocular dimensions out 

of proportions with the normal growth leading to 

buphthalmos and visual �eld defects due to optic 

neuropathy [1]. Primary congenital glaucoma (PCG) is 

characterized by isolated angle anomalies with or without 

congenital anomalies of the iris and ocular enlargement 

[2]. It is responsible for 5% of childhood blindness though 

its incidence is variable worldwide [3]. However, it is usually 

bilateral (70-80%), with 60% of the patients being male 
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(60%) [4]. The exact prevalence of PCG in Pakistan is not 

known [5]. The mainstay of treatment is surgery, with 

medical therapy having a supportive role. Surgical options 

include goniotomy, trabeculotomy, and trabeculectomy 

with or without anti-metabolites. Goniotomy is the �rst line 

of treatment and is performed in cases with the 

transparent cornea [6]. However, once the cornea 

becomes opaque, trabeculotomy or trabeculectomy is 

preferred [7]. Trabeculectomy has shown a high failure rate 

in the pediatric population, mainly due to increased 

�broblastic activity at a young age, leading to scarring and 

failure of the procedure [8,10]. Over decades, anti-
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I N T R O D U C T I O N

Glaucoma is characterized by an optic neuropathy associated with raised intraocular pressure 

(IOP)  and visual �eld defect Objective: To determine the e�cacy and outcome of 

trabeculectomy augmented with anti-metabolite mitomycin-C in children with childhood 

glaucoma. Methods: A total of 40 eyes of 22 diagnosed cases of congenital glaucoma were 

studied. All these children underwent mitomycin-C augmented trabeculectomy from July 2017 

to August 2020. The primary outcome was control of postoperative intraocular pressure (IOP) at 

the end of one year. A target pressure of <15mmHg was set as target pressure to label a 

successful surgical outcome. Results: The mean age of the patients enrolled in the study was 

26.8 12.2 years (range: 8 – 32 months) with a male to female ratio of 7:4. The mean  SD IOP before 

trabeculectomy surgery was (31.5 8.6) (range: 21 – 53) mmHg. At the one-year follow-up, the 

mean postoperative IOP was (19.4 7.9) (range: 9 – 48) mmHg. Target IOP < 15 mmHg was 

successfully achieved in 27 (67.5%), 24 (60.0%) and 22 (55.0%) eyes at postoperative 1, 6 and 12 

months respectively. Repeat trabeculectomy was required in 5 (12.5%) eyes, while 5 (12.5%) eyes 

developed corneal perforations and 3 (7.5%) eyes developed phthisis bulbi. Conclusion: 

Trabeculectomy with mitomycin C can be a primary surgical intervention in congenital 

glaucoma. However, repeat surgery may be required and other related surgical complications 

can occur after this surgery in patients with uncontrolled IOP.
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metabolites like mitomycin-C (MMC) have gained popularity 

to improve the outcome of trabeculectomy in children. The 

objective of this study was to evaluate the outcome of 

trabeculectomy assisted with MMC as a primary surgical 

procedure in pediatric patients with congenital glaucoma.
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M E T H O D S

After taking its institutional approval, we conducted this 

study following tenets of Ethical Medical Practice as laid 

down in the Declaration of Helsinki. Parents of the patients 

gave consent for their children to be enrolled in the study. 

Twenty-two children (40 eyes) were enrolled in this study. 

Only patients who did not have any previous ocular surgery 

history were included. These included patients with 

primary congenital glaucoma, congenital cataracts and 

glaucoma, and some patients with posterior embryotoxon 

and some other anatomical anomalies of the anterior 

segment. MMC augmented trabeculectomy was carried out 

on these patients as the primary procedure. All surgeries 

were performed between July 2017 to August 2020 at the 

Department of Ophthalmology, Jinnah Hospital, Lahore. 

Examination under anesthesia (EUA) of all these patients 

was done to establish the diagnosis and measure IOP 

(mmHg), corneal diameters (mm) using a caliper, axial 

length of the eye (mm) using an A-scan, and anterior 

segment examination using portable slit lamp and surgical 

microscope. A handheld Perkins applanation tonometer 

was used to measure IOP in the early stages of anesthesia. 

A routine trabeculectomy procedure with application of 

0.2mg/ml MMC for 2 minutes on bare sclera was performed 

after performing peritomy and securing hemostasis. A 

rectangular partial thickness scleral �ap measuring 3.0 

mm2 was created. A full-thickness sclerotomy measuring 1 

mm2 was performed, followed by peripheral iridectomy and 

closure of the wounds with an interrupted 10/0 nylon 

suture. We re-examined our patients weekly for one month 

and then monthly for the next whole year. A target pressure 

of 15 mmHg was labelled as a measure of surgical success 

at the end of one year with no to minimum topical glaucoma 

medications. We analyzed the data using SPSS software 

version 23.0. Mean with standard deviation were calculated 

for quantitative variables like age and values of IOP at 

various follow-up visits. Qualitative variables were analyzed 

in terms of frequencies and percentages. Paired t-tests 

were applied to compare the resultant IOP with pre-

operative value on follow-up visits.

R E S U L T S

We operated on 40 eyes of 22 children with PCG with MMC 

augmented trabeculectomy. The mean age of the study 

population was (26.8± 12.2) (range: 8 – 32) months with a 

female to male ratio of 1:1.75 (Table 1).

An isolated diagnosis of primary congenital glaucoma was 

made in 26 eyes (65.0%). Other co-morbidities that were 

seen included coloboma of iris and adherent leucoma in 1 

eye (2.5%), congenital cataract in 4 (10.0%), and posterior 

embryotoxon and iridocorneal dysgenesis in 2 eyes (5.0%). 

The mean IOP before trabeculectomy and postoperative 

IOP at 1 year follow-up were was (31.5± 8.6 mmHg) (Range: 

21-53 mmHg), and (19.4± 7.9 mmHg) (Range: 9 – 48 mmHg) 

respectively (p < 0.001). The mean change in IOP after the 

surgical intervention was signi�cantly improved at all 

follow-up visits as compared with the pre-surgery values 

(p-value < 0.0001) (Table 2).

Table 1: Age and Gender distribution (N=22)

Table 2: Comparison of mean Pre- and Postoperative Intraocular 

Pressure 

Out of 40 eyes, a target pressure of <15 mmHg was 

observed in 27 (67.5%) eyes postoperatively in the �rst 

month. However, the success rate decreased with time, 

and 24(60.0%) and 22(55.0%) eyes showed our desired 

control at 6 and 12 months, respectively (Table 3).
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D I S C U S S I O N

Some surgical complications were also observed in our 

patients. These included phthisis bulbi in 3 eyes (7.5%), 

thinning of the bleb in 2 (5.0%), corneal abscess in 1 eye 

(2.5%), and corneal perforation in 5 eyes (12.5%) which was 

treated with conjunctival �ap. Re-trabeculectomy was 

carried out in 5 eyes (12.5%).

postoperative �brotic proliferation compared with the 

patients in the younger age group [15]. Another study also 

supported the importance of age at the time of surgery 

[ 1 6 ] .  T h e y  r e p o r t e d  t h a t  t h e  s u c c e s s  r a t e  o f 

trabeculectomy increased as the patient's age increased, 

but there was also an increased risk of antimetabolite-

induced complications. Some investigators have 

advocated the use of a higher concentration of MMC in the 

pediatric population up to 0.5mg/ml for a longer duration of 

time [17]. But they have failed to demonstrate a higher 

success rate, which undercuts their proposition and makes 

the chances of anti-metabolite-related adverse effects 

less likely with routine 0.2 to 0.3mg/ml [18]. Furthermore, 

some reports have shown no difference in the surgical 

outcome of goniotomy, trabeculotomy, or combined 

trabeculotomy/trabeculectomy cases of primar y 

congenital glaucoma [19]. This study highlighted possible 

demographic and racial disparities in response to surgical 

intervention in the Chinese population. We propose that 

the difference in the success rates reported in various 

studies are explained by the time of intervention and the 

severity of the disease at the time of intervention [19]. 

Other Limiting factors include differences in ethnicity, 

variations in the age groups, mean duration of follow-up, 

and per-operative concentration of MMC [20].

We conclude that trabeculectomy with MMC helps control 

IOP in more than half of pediatric glaucoma patients. 

However, the success rate of the surgery decreases with 

the advancing postoperative period, and the surgery is 

associated with various complications. A quarter of the 

patients require additional revisional surgery to control 

their disease.

We report our experience managing young children with 

congenital glaucoma with trabeculectomy with MMC. 

Patients had to undergo second revision surgery or were 

put on topical medications to control their disease. About a 

quarter of the patients also faced some form of surgery and 

disease-related complications. Childhood glaucoma is a 

very challenging disease to manage. As it is caused by angle 

dysgenesis, the mainstay of treatment is surgical 

intervention [11]. Patients diagnosed early with better 

corneal status can undergo goniotomy, whereas the 

children who present with advanced buphthalmos require 

more aggressive surgical intervention. Patients in 

developing countries usually present very late with an 

advanced form of the disease with cloudy corneas at 

presentation. This makes goniotomy impossible to 

perform. On the other hand, the trabeculotomy has its own 

limitations if the eyeball's size is too large because the 

Schlemm's canal remains compressed and is not 

visualized. Though a widely carried out procedure, 

trabeculectomy is a challenging procedure in the pediatric 

population. It is challenging to delineate the margins of the 

anatomical limbus in patients with advanced buphthalmos. 

Due to excessive globe expansion, creating scleral �aps 

usually leads to perforation and, sometimes, vitreous 

expression from the surgical site. The profuse healing 

response in children leads to excessive �brosis at the 

surgical site leading to bleb closure and, eventually, 

surgical failure. Therefore, the recent trend has been 

shifted to concurrent use of anti-metabolites like MMC and 

5-�uorouracil (5-FU) to prevent excessive �brotic reaction 

over the area of scleral �aps hence, increasing surgical 

success rate [12]. An earlier study carried out a study on 

trabeculectomy with MMC in a higher concentration of 0.4 

mg/ml for 3 minutes in pediatric glaucoma patients [13]. 

They observed complete success in 55% of eyes (IOP < 21 

mmHg) at the end of one year; however, 27.5% of eyes 

required the addition of a single anti-glaucoma 

medication11. Another group reported a success rate of 

94.7% with anti-metabolite augmented trabeculectomy in 

older children (mean age 7.6 years) [14]. This implies that 

the success rate of trabeculectomy increases as the age of 

the patients increases, indicating better and controlled 
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Preeclampsia and eclampsia are the major risk factors for 

maternal and neonatal morbidity and mortality [1]. It is 

found that deaths from preeclampsia and eclampsia were 

300 times more in less developed countries than in more 

developed countries. The pathogenesis of PE differs from 

woman to woman depending on the underlying risk factors. 

Therefore, it is important to identify the different risk 

factors that may predispose women to PE, such as 

nulliparity, family history of preeclampsia, diabetes, and 

increase in body mass index, maternal age, kidney disease 

and hypertension when booking the case. In case of 

suspicion, the doctor is supposed to take into account the 

patient's antecedents, advise the urine (proteins) and blood 

(hemoglobin) tests, measure the height and look for edema 

[2]. Pakistan is ranked sixth most populous country. In a 

recent survey for global mortality, Pakistan ranked third 

among the countries most affected by maternal, neonatal 

and juvenile mortality [3]. The prevalence of preeclampsia 

represents about 3 to 10% of all pregnancies in less 

developed countries [4,5]. Numerous etiological 
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Hypertensive ailments of pregnancy are major health problems for women and their babies 

around the world. Among the hypertensive disorders, preeclampsia and eclampsia are the 

major risk factors for maternal and neonatal morbidity and mortality.  Now preeclampsia is 

considered a state of oxidative stress, in which over utilization of antioxidants may proceed into 

worst form of this disease. Objective: of this study was planned to assess the role of serum iron, 

copper and zinc as co factors for antioxidant system, and compare their levels within 

primigravida normotensive pregnant women and preeclampsia women. Methods: It was a 

cross-sectional comparative study conducted in Biochemistry department, University of 

health Sciences, Lahore. The study was carried out on 90 women which were divided into two 

equal groups of 45 each, preeclampsia and controls respectively. Serum levels of iron, copper 

and zinc were estimated by atomic absorption spectrometer. Data analyses were performed by 

utilizing SPSS version 20.0. Results:Serum levels of Fe and Cu were raised in preeclampsia 

patients, 151.85±61.22 (μg/dl), 130.83±48.29 (μg/dl) and serum Zn levels were decreased 

77.94±23.55 (μg/dl) when compared with normotensive controls 104.39±55.36 (μg/dl), 

116.64±26.56 (μg/dl), and 92.77±22.91 (μg/dl) respectively. A positive correlation between copper 

and systolic blood pressure (r= 0.440), BMI and weight (r = 0.543), while negative correlation of 

iron with zinc (r = -0.285) was observed in preeclamptic women. A negative correlation between 

copper and zinc (r = -0.440) was also observed in normal pregnant women but no such 

correlation was observed within Preeclampsia group. Conclusion: It is apparent from this study 

that increased levels of iron and copper and decreased levels of zinc during pregnancy is 

associated with the pathogenesis of preeclampsia.

Key Words: 

How to Cite: 

Mobeen Rana, A. ., Shahzad, M., Iftikhar, B. ., Ullah, Z., 

Shaheen, B. ., & Hussain, S. (2022). SERUM IRON, 

COPPER and ZINC LEVELS IN PREECLAMPSIA AND 

NORMOTENSIVE PRIMIGRAVIDA FEMALES: SERUM 

IRON, COPPER and ZINC LEVELS IN PREECLAMPSIA. 

Pakistan BioMedical Journal, 5(5). https://doi.org/ 

10.54393/pbmj.v5i5.440

VOL. 05, ISSUE. 01  
JUN-JUL 2022

*Corresponding Author: 

Shabbir Hussain 

Department of Biochemistry, University of Health 

Sciences, Lahore

ashas740@yahoo.com

1 2 3 4 5 6*Arshia Mobeen Rana , Mehwish Shahzad , Bushra Iftikhar , Bushra Shaheen , Zia Ullah , Shabbir Hussain

Serum Iron, Copper And Zinc Levels In Preeclampsia and Normotensive Primigravida Females

A R T I C L E I N F O A B S T R A C T

Preeclampsia, Iron, Copper, Zinc, antioxidants

https://www.pakistanbmj.com/journal/index.php/pbmj/index

Volume 5, Issue 5  (May 2022)

PBMJ VOL. 5, Issue. 5 May 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

thReceived Date: 19  May, 2022
thAcceptance Date: 24  May, 2022

stPublished Date: 31  May, 2022

DOI:https://doi.org/10.54393/pbmj.v5i5.440
Rana MA et al.,

Key Words: 

How to Cite: 

*Corresponding Author: 

A R T I C L E I N F O A B S T R A C T

276



hypotheses of preeclampsia have been suggested and 

widely studied. Many factors contribute to its etiology are 

immunologic factors, obesity, dietary factors, genetic 

f a c t o r s ,  p r e e x i s t i n g  m a t e r n a l  p a t h o l o g y  a n d 

a n t i p h o s p h o l i p i d  a n t i b o d y  sy n d r o m e  [ 6 ] .  N ow 

preeclampsia is considered a state of oxidative stress, in 

which over utilization of antioxidants may proceed into 

worst form of this disease [7]. Free iron acts as a pro-

oxidant in the body.  Oxidative stress and pathological 

conditions cause iron to undergo a Fenton and Haber-

Weiss reaction to produce reactive oxygen species, which 

damage biological macromolecules. During preeclampsia, 

free radicals are released from the damaged placenta and 

react with excess iron. Lipid peroxidation of cell 

membranes and lipoproteins begins when excess free iron 

reacts with their membranes. This modi�es the serum 

activities of ferritin, transferrin, TIBC and ceruloplasmin. 

The end results are endothelial dysfunction, hepatic 

dysfunction and increased vascular resistance [8]. In 

addition to Iron serum copper is also an essential cofactor 

for several antioxidant enzymes such as catalase, Cu / Zn 

SOD and cytochrome oxidase, thus contributing to the 

antioxidant defense system. Copper acts as a pro-oxidant 

and can generate a reactive hydroxyl  radical  by 

participating in a single electron transfer reaction, thus 

contributing to oxidative stress during preeclampsia [6].  

The copper transporter (CTR1) transfers copper through 

the placenta and is bound to iron transport by an unknown 

mechanism [9]. Ceruloplasmin is a copper binding protein 

with ferroxidase properties. Ceruloplasmin level rises 

during pregnancy due to increased levels of estrogens and 

in response to increased lipid peroxidation [10]. Another 

reason for this increase is due to blockade in the transfer of 

copper to the fetus by the placenta [11]. Copper acts as a 

pro-oxidant and can generate a reactive hydroxyl radical by 

participating in a single electron transfer reaction, thus 

contributing to oxidative stress during preeclampsia [8]. 

Therefore, the role of copper (Cu) is both pro-oxidant and 

antioxidant [11]. Zinc is also considered as an antioxidant 

because it is cofactor of superoxide dismutase enzyme 

which protects against free radical damage.  Zinc 

counteracts oxidation by linking the sulfhydryl group in 

proteins and occupying iron and copper binding sites in 

lipids, proteins and DNA. Some studies have shown that a 

decrease in zinc concentration during pregnancy can 

cause fetal problems such as fetal malformations, 

premature labor, and maternal problems such as 

preeclampsia and bleeding after childbirth [12]. The 

accessible literature shows that oxidative stress is the 

consequence of an excess of reactive oxygen species. So, 

we can say that oxidation reduction reactions have far 

reaching effects and role in pregnancy and its related 

pathologies like eclampsia and pre-eclampsia.
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 It was a comparative cross-sectional study. The study was 

conducted in Department of Biochemistry from March 2017 

to March 2018 at University of Health Sciences, Lahore. The 

current study was approved from Advanced Studies and 

Research Board (ASRB) and Ethical Review Board, 

University of health Sciences Lahore. This study was 

conducted according to the principles expressed in the 

Declaration of Helsinki. Samples were collected using 

convenient sampling method. A total of 90 study 

participants were recruited from Lady Wallington Hospital 

Lahore and Services Hospital, out of them 45 were 

preeclamptic pregnant females (Group A) according to 

inclusion criteria (the females were primigravida, age 20 to 

35 year, gestational age 30-34 weeks, blood pressure ≥ 

140∕90 after 20 weeks of gestation and proteinuria 

≥300mg/24hr urine sample or 1+ on dipstick), and 45 were 

normal pregnant females (Group B) (the females were 

primigravida with normal blood pressure, gestational age 

30-34 weeks and absence of proteinuria). The exclusion 

criteria were strictly followed (patients with severe anemia, 

hepatic and renal dysfunction, diabetes mellitus, chronic 

in�ammatory disease was excluded). Informed written 

consent was given by all participants in the study. Blood 

pressure of all participants was measured by mercury 

sphygmomanometer. BMI of all the participants was 

calculated. Serum Zinc (Zn), copper (Cu) and iron (Fe) were 

measured on an atomic absorption spectrophotometer 

(Hitachi Z2000) with a polarized Zeeman atomic absorption 

spectrophotometer �ame. The data was entered and 

analyzed by using IBM SPSS (Statistical Package for Social 

Sciences) version 22.0. Mean ± Standard Deviation (SD) was 

given for normally distributed quantitative variables and 

Median and Inter Quartile Range (IQR) was given for non-

normally distributed quantitative variables. In case of 

normally distributed quantitative variables, Student “t” test 

was applied to compare group means with each other. In 

case of non-normally quantitative variables, non-

parametric statistics i.e., Mann-Whitney U test was used to 

compare various variables between two groups. Pearson 

correlation (r) was used to observe correlation between 

normally distributed quantitative variables and Spearman's 

rho correlation (rho) was used to observe correlation 

between non-normally distributed quantitative variables. A 

p-value of < 0.05 was considered statistically signi�cant for 

all purposes.

R E S U L T S 

In this study, age of preeclampsia (PE) primigravida 

females was 25.26±3.71 (Mean±S.D) years, while in control 

group it was 24.06±2.34 years. The median (IQR) gestational 
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age in preeclampsia group and control group was 33(32-35) 

and 34(32-35) months respectively, showing that most of 

the PE females seeking medical care were pregnant of 32 

to 35 weeks. The mean levels of systolic blood pressure 

(114.33±7.03), diastolic blood pressures (75.11±6.52) were 

normal in the control group and were very high in PE 

g r o u p , 1 5 5 . 1 1 ± 1 1 . 2 0 m m H g  a n d  9 9 . 7 7 ± 6 . 8 2 m m H g 

respectively (Table 1). Signi�cant positive correlation 

(p=0.002) was observed between SBP and DBP in PE 

females (Table-2) and also in control pregnant females 

(p=0.012) (Table-2), indicating simultaneous increase of 

SBP and DBP in study groups (Figure-2). BMI was higher in 

PE group 28.42±1.45kg/m2 when compared with control 

group 27.57±2.4kg/m2 (p=0.046) (Table-1). Signi�cantly 

higher serum iron levels (p=0.000) were observed in 

preeclampsia group (151.85±61.22 µg/dl) as compared to 

healthy pregnant group (104.39±55.36 µg/dl) (Table-1), also 

iron was negatively correlated (p=0.058) with zinc in PE 

females (Table-2) while no such correlation was found in 

control group (Figure-1). Results of current study showed 

clinically raised serum Cu levels in PE females 124.52(96-

163.9µg/dl) (Median along with IQR) compared to normal 

pregnant females 113.67(96-135µg/dl) (Table-1), but the 

difference of serum copper between two groups was not 

statistically signi�cant (p=0.317). We found signi�cant 

positive correlation (P=0.002) of copper with systolic blood 

pressure (Table-2,Figure-1). Results of current study 

showed signi�cant lower (p=0.003) serum zinc levels 

(Mean±S.D) in PE group (77.94±23.55 µg/dl) as compared to 

control group (92.77±22.91 µg/dl) (Table-1). A positive 

correlation of zinc was observed with age in control group 

(r=0.408, p=0.005) (Table-2) and negative correlation in 

preeclampsia group (r=-0.064, p=0.674)(Table-2). We also 

observed negative correlation of zinc with copper  in 

control group (r=-0.440, p=0.002) (Table-2) and positive 

correlation in patient group (Figure-1).

155.1±11.2

99.7±6.8

28.4±1.4

151.8±61.2

130.8±48.2

77.9±23.5

150
(145-160)

100
(95-104)

28.3
(27.3-29.67)

147.70
(98-196.8)

124.52
(96-163.9)

81.39
(58.6-92.8)

114.3±7.0

75.1±6.5

27.5±2.4

104.3±55.3

116.6±26.5

92.7±22.9

110
(110-120)

70
(70-80)

27.91
(25.46-28.88)

98.82
(64.4-139.5)

113.67
(96-135)

93.88
(82.7-107.2)

0.000†

0.000*

0.046†

0.000†

0.317*

0.003†

BP systolic
(mm of Hg)

BP diastolic
(mm of Hg)

BMI (Kg/m2)

Iron (μg/dl)

Copper 
(μg/dl)

Zinc (μg/dl)

Parameters
Mean ± SD Median (IQR) Mean ± SD Median (IQR) 

p-value
Patients (n = 45) Controls (n = 45)

Table-1: Comparison of all parameters in preeclampsia group 

(n=45) and control group (n=45).

*P value generated by Mann-Whitney U Test

† P-value generated by Independent Sample “t”-Test

  P-value ≤ 0.05 is considered statistically signi�cant

r / rho 
p-value 

r / rho 
p-value 

r / rho 

p-value 

r / rho 

p-value 

0.023ᵇ

0.897

0.166ᵃ
0.275

0.240ᵃ
0.112
-0.12ᵇ

0.397

-0.06ᵃ

0.674

0.177ᵇ

0.245

0.134ᵃ
0.382

0.134ᵃ
0.381
-0.18ᵇ

0.213

0.049ᵃ

0.747

DBP

BMI

Iron 

Copper 

Zinc 

Parameters Vale

r / rho 

p-value 
0.515**ᵇ

0.000

0.073ᵃ
0.636

0.238ᵃ
0.115
0.44**ᵇ

0.002

-0.016ᵃ

0.916

1

0.005ᵃ
0.973

0.132ᵃ
0.386
0.08ᵇ

0.577

-0.06ᵃ

0.665

0.140ᵃ
0.360

-0.05ᵃ
0.745
0.28ᵇ

0.056

-0.06ᵃ

0.620

1

-0.10ᵃ
0.502
0.119ᵇ

0.435

0.17ᵃ

0.243

1
-0.18ᵇ

 0.223

-0.25ᵃ 

0.058

1

0.122ᵃ

0.427 1

Correlation matrix of demographic and laboratory data in 
preeclampsia patients

Age G age SBP DBP Pulse BMI Iron Copper Zinc 

Correlation matrix of Demographic and laboratory data in healthy controls

r / rho 
p-value 

r / rho 

p-value 
r / rho 

p-value 

r / rho 

p-value 

DBP

BMI

Iron 

Copper 

Zinc 

r / rho 

p-value 
0.073ᵇ 

0.634

0.210ᵃ

0.166 

-0.07ᵃ

0.622 

-0.14ᵃ 

0.362

0.41**ᵃ

0.00

-0.2ᵇ 

0.09

0.06

0.65

0.29ᵃ

0.05

0.08ᵃ

0.60

-0.10ᵃ

0.51

0.37*ᵇ

0.01

0.32*ᵃ

0.03

-0.04ᵃ

0.79

0.02ᵃ 

0.87

0.01ᵃ 

0.91

1

0.187ᵃ

0.219

-0.08ᵃ 

0.568

-0.04ᵃ 

0.779

-0.03ᵃ 

0.843

0.35*a

0.01

0.08ᵃ 

0.57

0.08ᵃ 

0.58

-0.00ᵃ 

0.96

1

0.12ᵃ 

0.40

0.14ᵃ 

0.34

-0.16ᵃ 

0.28

1

-0.06ᵃ

0.65 

-0.16ᵃ 

0.28

1

-0.4*ᵃ 

0.00
1

Table-2: Correlation matrix of demographic and laboratory data 

in preeclampsia patients and Healthy Controls

aCorrelation coe�cient (r) and p -values are generated by 

Pearson Correlation coe�cient

bCorrelation coe�cient (rho) and p -values are generated 

by Spearman's Rho Correlation coe�cient 

p -value ≤ 0.05 is considered statistically signi�cant

*correlation is signi�cant at the 0.05 level (2-tailed)

** correlation is signi�cant at the 0.01 level (2-tailed)

Figure-1: Scattered plots showing signi�cant correlation of 

Serum Iron, Copper, Zn and Systolic Blood Pressure 
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Many studies have been conducted to evaluate iron levels in 

pregnancy and its possible contributory role in oxidative 

stress of PE but there were different and ambiguous 

results had been obtained [8]. In our study, we observed 

signi�cantly higher serum iron levels in preeclampsia 

group as compared to healthy pregnant females. Our 

�ndings were in agreement with studies in Saudi Arabia, 
   Bangladesh, UK, Iraq, Crotia and Korea [13-18]. It is well 

known that free iron act as prooxidant. It undergoes Fenton 

reaction to generate reactive oxygen species (ROS) and  

react with cell membranes and lipoproteins thus initiating 

lipid peroxidation. So in PE there is a possibility of 

placental-endothelial vasospasm which results into red 

bloood cells  (RBCs) hemolysis leading to raised serum iron 

levels [8].In contrast to the present study Sarwar, M. et al. 

and Ahsan T. et al. in 2013 from Bangladesh, reported 

decreased Fe levels were observed in PE women [4,19]. The 

possible reason of this contradiction with our studies may 

be due to differences in conditions like duration of PE, 

severity of disease, nutritional de�ciency and hemoglobin 

levels in PE women or some genetic and geographic 

variations of disease among different populations. The Cu 

levels are variable and contrasting in PE females. It may be 

due to differences in study populations, demographic 

variations or heterogeneity of PE or copper status of 

women at the time of conception, during earlier and 

terminal stages of the pregnancy [4]. The current study 

showed raised serum Cu levels in preeclampsia females 

compared to normal pregnant females but the difference 

of serum copper between two groups was not statistically 

signi�cant. The results of the present study were 

comparable to previous studies from Iran [20]. and Sudan 

[21] in which no signi�cant association of copper was 

observed with PE. Although a study from Turkey, showed 

signi�cantly raised serum copper in PE females as 

compared to healthy pregnant females [22]. The variations 

in copper levels in different studies may be due to 

demographic variables or different reference range of 

copper level in their population. According to a studies 

from Iran, serum copper levels were high in PE as compared 

to Normal controls [23-25]. It is presumed that high copper 

levels are due to mobilization of Cu from maternal tissues 

due to increased estrogen in pregnancy. In pregnancy, 

ceruloplasmin levels are increased in response to higher 

estrogen and progesterone, which bind and carry Cu [12]. 

Ceruloplasmin oxidizes iron and consequently helps its 

binding to transferrin. It also inhibits free radical oxidation 

by utilizing itself as antioxidant and its rapid increase in 

in�ammatory reaction have provided the basis for its 

consideration as acute phase protein (25).  Contradictory to 

put study, lower  serum copper levels were also reported  in 
 various studies in PE [4,26,7] . The potential reasons for 

copper damage may be associated with hormonal, 

metabolic, enzymatic and dietary changes in PE patients. 

We observed negative correlation between copper and iron 

in this study. Iron and copper interact with each other due 

to their positive charge, similar atomic radii and common 

metabolic fates [28]. Therefore, when level of one of them 

increases, the other will decrease. In our study iron levels 

were much increased in peeclampsia females compared to 

copper levels.  In this study we found signi�cant positive 

correlation of copper with systolic blood pressure (SBP).   

Similarly,  the studies done by Sarwar, M in 2013 also, 

showed signi�cant positive correlation of copper with SBP 

[4]. We can say that raised copper levels has some role in 

raising systolic blood pressure.   A signi�cant lower serum 

zinc levels in preeclampsia group as compared to control 

group was observed in current study.  The results of 

present study are consistent with a study from Iran in which 

serum zinc levels were signi�cantly low in PE patients as 

compared to controls [26].According to another study 

from Turkey, serum zinc levels in PE females were low as 

compare to healthy controls [22]. Several possible 

mechanisms have been put forward to explain maternal 

zinc de�ciency in PE. There is increased cortisol 

production during pregnancy and furthur increase was 

observed in PE women [29]. Cortisol reduces circulating 

zinc  levels therefore, zinc is expected to be lower in PE. 

Zinc in plasma is bound to albumin mainly, as serum 

albumin reduces in pregnancy and along with it, serum zinc 

also reduces [30]. Zinc levels are reduced in normal 

pregnancy due to increased cortisol levels but furthur 

decrease that is seen in PE is due to decrease albumin. 

Increased intake of iron supplements (upto 65mg/day) may 

decrease zinc absorption. So, pregnant women taking iron 

may require zinc supplementation [12]. In addition, 

placental zinc de�ciency also plays a role in the connective 

Figure-2: Scattered plots showing signi�cant correlation of 

Weight, BMI, Systolic Blood Pressure and diastolic BP

D I S C U S S I O N
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tissue biosynthesis, maintaining its integrity, which could 

have an impact on the structure of the spiral arteries [30].

It is obvious from this study that modi�cations of certain 

micronutrients may play a key role in the pathogenesis of 

preeclampsia. An increase in iron level and a decrease in 

zinc levels may be an independent risk marker of 

preeclampsia before the onset of medical examinations. 

Careful supplementation with a mixture of antioxidants 

and micronutrients may be helpful in normalizing the 

formation of free radicals produced during oxidative 

stress. 
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Traditionally, women's laparoscopic surgery is performed 

under general anesthesia and spinal epidural anesthesia 

has few surgical di�culties [1]. However, spinal epidural 

anesthesia has convenience, low chance of failure, patient 

alertness, decreased discomfort after surgery, early 

release, and avoidance of the hazards of general 

anesthetic and intubation as well [2]. However, spinal 

anesthetic is linked to neurological problems like cauda 

equine syndrome, low blood pressure and bradycardia, 

headaches, and back and shoulder pain [2, 3]. If a proper 

dose is chosen, the anesthetic level is regulated and 

sterilization is followed, the complications will be reduced 

[4]. Trendelenburg position and pressure on abdomen, 

which lead to shoulder and neck pain after initiating the 

pneumo-peritoneum due to diaphragm and phrenic nerve 

stimulation [5], are the most critical problems with 

laparoscopy under spinal anesthesia. As a result, patients 

may develop anxiety [6]. Surgery would be impossible to do 

since the pain would most likely be uncontrollable [2]. An 

in�ltration of local anesthesia in sub diaphragmatic place 

before onset of procedure is one of the suggested 

solutions [7], depending to the pathophysiology of the 

condition.  As far as we know, this procedure has not been 

re�ected.  Purpose of this trial is to determine that how 

e�cient spinal anesthesia with sub diaphragmatic 

lidocaine was at minimizing pain during gynecological 

laparoscopic surgery compared to spinal epidural 

anesthesia.

I N T R O D U C T I O N

DOI: https://doi.org/10.54393/pbmj.v5i5.468
Jamali MD et al.,

Efcacy of Spinal Epidural Anesthesia and Sub Diaphragmatic Lidocaine with 
Spinal Anesthesia in Reduction of Pain: A Randomized Clinical Trial

¹Islamabad Medical and Dental College, Pakistan

Objective: To determine the e�cacy of spinal anesthesia with sub diaphragmatic lidocaine for 

gynecological laparoscopic surgery at the commencement of the procedure to spinal 

anesthesia for get pain relief Methods: It was a randomized clinical trial conducted at Ali Medical 

Hospital in Islamabad. A total of 84 patients were given sub diaphragmatic lidocaine spinal 

anesthesia, only spinal epidural anesthesia and general anesthesia. During procedure, 2, 4, 6 

and 12 hours after surgery, and before discharge, patients' pain perception was measured using 

Visual Analogue Scale (VAS) Results: Outcomes showed no signi�cant difference in perception 

of pain at different time intervals in all three groups. (F 4, 77 = 0.38, p = 0.81). At all-time intervals 

following surgery, patients' pain levels were similar between groups (F 2, 77 = 0.53, p = 0.57). 

Conclusions: The use of sub diaphragmatic lidocaine at the onset of surgery together with the 

spinal anesthesia did not result in a prominent statistical difference in patients' postoperative 

VAS scores when compared to general anesthesia and spinal epidural anesthesia after and 

prenatal invasive techniques.
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Current trial was conducted as One-Unit, randomized 

controlled trial (RCT), equivalent group, and controlled-

experiment, according to the CONSORT guidelines. 

Females who were visiting Obstetrics and Gynecology 

Department for their infertility treatments were enrolled if 

they matched the below criteria: American Society of 

Anesthesiologists (ASA) physical standard guidelines were 

followed, reproductive age between 25 to 45 years and an 

informed consent form with signature. A total of 194 

patients were enrolled between May and August of 2019. 

Each of the treatment groups received 28 participants out 

of the eighty-four patients. Exclusion criteria was 

coagulopathies, cardiovascular disorders, anaphylaxis to 

local anesthesia, Complications related to abdominopelvic 

discomfort which may cause misperception of pain directly 

associated to the process such as endometriosis, 

prolonged pain syndromes, BMI  more than 35, history of 

abdominal surgery, a history of any mental disorder. A total 

of 92 patients who did not ful�l the criteria were excluded 

and 84 patients were included in the trial after obtaining 

their consents. A random table made up of random 

numbers generated by computer with a block size of 5 was 

used to separate women into three categories. Before the 

patient went into the operation theatre, the therapy was 

given. A nurse who was not part of the surgery assessed 

every patient's discomfort and the occurrence of 

postoperative antagonistic problems. During the trial, pain 

levels were monitored countinusely by using Visual 

Analogue Scale (VAS) 100 mm linear: (0 = no pain to 100= 

utmost agonizing). The agony VAS is a tool for continuous 

measurement that consists of a horizontal line with 

linguistic descriptors �xed at both ends. As is standard 

procedure, each patient was medicated before with 

midazolam tab 0.05 mg/kg. Standard measurement was 

carried out during the procedure, which included non-

invasive blood pressure readings, oxygen saturation via 

pulsoximetry and electrocardiography. 

Group 1 (only spinal anesthesia) & Group 2 (Pulmonary 

anesthesia in�ltration) (Sub-diaphragmatic Lidocaine 

spinal anesthesia): Before the spinal block, intravenous 

(IV) cannula placed in the operation theatre, and a Ringer's 

lactate solution (10 ml/ Kg) was given through IV. In sitting 

position 25-G spinal needle was used to puncture the 

subarachnoid space on the L3-4/ L4-. After con�rming 

Cerebrospinal (CSF) �ow, 4 ml of 0.5% hyperbaric 

bupivacaine was injected at a ratio of 0.1 ml/s into 

subarachnoid space. The patient was in supine position 

with a pad beneath right hip to avoid the aortocaval 

pressure. Using a gentle pinprick method, the level of 

sensory block was tested and reported. In Group B, 10ml of 

i n j e c t i o n s  o f  1 %  o f  l i d o c a i n e  w a s  g i v e n  s u b -

diaphragmatically at the port locations in the beginning of 

this study. 

Group C (General Anesthesia):  For endotracheal 

intubation propofol (1–2.5 mg/kg) Liporo 1% and for an 

aesthetic stimulation, midazolam (0.02 mg/Kg) was given, 

the patients were kept anaesthetized with propofol 

100–150 g/Kg (B. Broun AG Co., Germany). After every 30 min 

tracurium 10 mg and fentanyl 50 mg were given.  For 

laparoscopic technique, two-puncture method with 

carbon dioxide & Filshie clips was used. Through a sub 

umbilical cut, a trocar of 3mm was introduced straight in 

peritonium. Micro endoscope 2.9 mm with 0-degree vision 

(Karl Storz, Germany) was then inserted, and about 2 L of 

CO  was insu�ated. After a lateral 3 mm port was inserted 2

with a tiny holder so the other pelvic organs and fallopian 

tubes were revealed. An intrauterine Foleys catheter was 

u s e d  t o  p r o v i d e  3 0  m l  o f  m e t h y l e n e  b l u e  fo r 

chromopertubation. The computed sample size was the 

base end point as the criterion of scoring via VAS. The trial 

was conducted to get 80% in�uence so that determine a 

variance of 35% on score of pain level via visual analogue 

scale (0.05 of two-sided alpha levels). Each group should 

include a minimum of 28 people, according to the sample 

size calculation for independent proportions (a total of 78). 

Data was analyzed by using SPSS latest version. The 

descriptive statistics for continuous variables were 

presented as mean standard deviation (SD), whereas the 

descriptive statistics for de�nite variables were presented 

in form of numbers as percentage. The baseline features of 

these 3 groups were compared. For continuous variables, 

Analysis of Variance Test (ANOVA) was used while the Chi-

square test for categorical variables. Repeated measures 

ANOVA was used to investigate the endpoint mean VAS 

score. Treatment was a constant aspect, whereas parity 

were variables in the model. All tests were conducted on a 

2-sided basis, with a statistical signi�cance threshold of 

0.05. All of the analyses were done with the purpose of 

intention to treat. The trial's methodology and analysis 

followed the CONSORT criteria from 2010.

M E T H O D S

R E S U L T S

Analysis, which was done for basis treatment, which 

include all those patients which selected randomly. Figure 1 

demonstrate the pro�le of the study. Among all three 

groups no statistically signi�cance was found in outcomes 

in term of mean of variables like age, weight, height, parity 

and leprosopcy indication. Table 1 presents the Pre-values 

of demographics and clinical variables. Patients felt the 

intensity of pain at various intervals following procedure is 

shown in Table 2 and Figure 2. Although there was a 

difference in pain across the all groups [F 2, 79 = 0.54, p= 

0.58], it was not statistically signi�cant. Despite the fact 
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The results of this trial revealed that the mean score of pain 

level of patients in three groups measured instantly post 

operation at the interval of two. Adding 10 cc of 1% lidocaine 

to the place lower to the diaphragm at the commencement 

of operation had no effect on the discomfort level of 

shoulder, which could be compared to those who were 

given spinal anesthesia. Instillation of local anesthesia 

through intraperitoneal was considered to be effective to 

reduce the intensity of aching after the cholecystectomy & 

appendectomy in the prior researches [5, 8, 9]. According 

to a meta-analysis study based on the twenty-four RCTs, 

local anesthesia into the peritoneal area is statistically 

signi�cant and effective to reduce the laparoscopic 

cholecystectomy [8]. On the other hand, local anesthetic 

peritoneal instillation after laparoscopic procedure is 

considered to lower the pain. Some studies [10–15] found 

the pain-relieving approach to be effective, while others 

did not. Marks et al., published a systematic review in 2012 

that comprised seven publications in a meta-analysis. As 

an inclusion criterion, there was a comparison of the local 

anesthesia to the placebo group. Overall, the �ndings 

displayed that in�ltration of local anesthesia into the 

intraperitoneal is bene�cial for the initial 6 hrs afterward 

the surgical procedure, Anyhow, still no prominent 

difference found in discomfort twenty-four hours later 

between the intervention and placebo groups. In each of 

the seven studies, pain levels were compared between the 

intervention and placebo groups one and two hours after 

surgery. There were 220 patients in the therapeutic group 

and 171 in the placebo group. The interventional group 

experienced a reduced amount of discomfort as compared 

to the group with placebo. Three of the seven studies 

looked at how the intervention affected pain four to six 

hours following surgery108 patients were assigned to the 

therapy group, whereas 57 individuals were allocated for 

the placebo group. Pain was reported to be less in the 

intervention group as compared to placebo group. (Mean 

score difference, 2.00; 95% CI: 3.64 -0.35). Further 3 more 

trials compared the pain level in the two groups 24 hours 

that the mean of pain level raised for all three groups 

throughout the whole course of the trial, within subject 

ef fe c t s ,  r e p e a te d  m e a s u r e s  A N OVA  s h owe d  n o 

signi�cance, representing that none of the three groups 

had any signi�cant within-subject effects. During surgery, 

aching scores in spinal anesthesia with sub diaphragmatic 

lidocaine were comparable to those in the spinal 

anesthesia group (Figure 2). In terms of vomiting p=0.94 

and analgesic p=0.84 between these three groups no 

prominent differences observed..

Assessment for eligibility

(n=194)

110 excluded

Not eligible(n=92)

84 Randomly

Group 2 = 28

No loss

Analysis (n=28)

Group 1 = 28

No loss

Analysis (n=28)

Group 3 = 28

No loss

Analysis (n=28)

Figure 1: Participants' �ow chart for three groups 

28.61 ± (5.48)

0.14 ± (0.9)

52.9 ± (12.1)

158.7 ± (5.2)

18 (42.86)

10 (57.14)

8 (28.57)

20 (71.42)

29.88 ± (11.25)

26.51 ± (5.03)

0.38 ± (0.78)

69.9 ± (10.3)

160.4 ± (5.9)

10 (35.72)

18 (64.28)

7 (25)

20 (76)

29.65 ± (10.6)

29 ± (4.81)

0.17 ± (0.49)

75.8 ± (0.9)

161.6 ± (2.5)

10(39.29)

17 (60.71)

7 (25)

21 (75)

33.88 ± (19.13)

0.88

0.84

0.77

0.34

0.72

084

0.5

Age(year)

Pair

Weight

Height(cm)
Analgesic intake
Yes
No 
Vomit
Yes

No
Surgery duration 
Laparoscopy 
indication

Group 1 
( n= 28)

Group 2  
( n= 28)

Group 3  
( n= 28)

p value

Table 1: Comparison of secondary outcomes and demographic 

variables

8

6 

4

2

0
Group 1 Group 2 Group 3

During The surgury

aftert two hours

aftert four hours

aftert six hours

aftert Twelve hours

before Discharge

Figure 2: Outcome of feeling of pain for three groups reported 

experienced the pain at the all Interval 

D I S C U S S I O N
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During surgery

After 2 hours

After 4 hours

After 6 hours

After 12 hours

prior to discharge

P  value*   Pain G1 (n=28),  G2 (n=28), G3 (n=28)

-

5.18 + (3.66)

4.69 + (3.01)

4.66 + (3)

4.36 + (3.11)

3.3 + (2.18)

2.75 + (3.7)

3.07 + (3.4)

3.38 + (3.16)

4.19 + (3.13)

4.96 + (3.09)

3.65 + (2.69)

2.25 + (2.86)

4.34 + (3.58)

4.15 + (3.04)

5.14 + (3.02)

3.96 + (2.59)

2.62 + (1.82)

0.57

0.08

0.27

0.52

0.47

0.24

Table 2: Result for pain feeling during different time interval
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distinctions. Although VAS was the most commonly used 

tool in earlier studies, in other investigations, Modi�ed 

McGill Pain Intensity Scores and the Wong-Baker Faces 

Pain Rating Scale (WBFS) were used. Measurement error is 

likely to present in many studies when it comes to the result 

of pain as a subjective paradigm, and it can be one of the 

reasons for gaps between recent and previous researches 

[19]. Researches were conducted at various times, and no 

search has been conducted since 1980, Effect of 

advancements in invasive procedures & anesthetic could 

be the cause of study heterogeneity. Even though most of 

the research found in the literature suggested that local 

anesthetic reduced pain after surgery, three RCTs, similar 

to ours, found that local anesthesia had no effect on pain. 

Following a comprehensive evaluation by Marks et al., all 

three RCTs were carried out [16]. In 2016, Collins et al., 

conducted a study in which 55 women undergoing robotic 

and robotic gynecologic techniques were allocated to one 

group:  one is placebo and the other one is intraperitoneal 

ropivacaine. The level of pain was measured post-

operatively at the interval of 2, 4, 8 and 12. Though the mean 

score of pain in the group with placebo treatment was 

higher than in the Interventional groups and his outcomes 

did not revealed statistically much signi�cance. [27].  A 

study conducted by Andrews, on patients undergoing 

hysterectomy to �nd out the outcomes of constant 

intraperitoneal instillation of levobupivacaine, the 

difference between the placebo and interventional groups 

on opioid consumption post-operation, stay duration in the 

hospital, and measure the pain level score did not 

determined signi�cance [28]. In another RCT, Arden 

perform laparoscopic hysterectomy on sixty patients, the 

mean pain score, intake of opioids, and stay duration in 

hospital while groups placebo (normal saline) and showed 

similar effects [29]. 

after surgery. In these investigations, 106 people were 

given therapy and 47 people were given a placebo. Between 

the two groups, there was no signi�cant difference (mean 

score difference, 0.26; 95% CI: 0.88-0.35) [16]. Because 

there was no placebo group in this investigation, local 

anesthesia effect on reduction of pain level was not 

determined.  In current trial, effect of local anesthesia 

combined with spinal epidural anesthesia was matched. As 

a result, no difference between the groups is expected. 

Because epidural anesthesia is frequently used in women's 

surgery, neck and shoulder discomfort is the most 

common complaint [17]. Pain is in�uenced by a multitude of 

factors, including local injury from an epidural needle, a 

high BMI, position of patient during the operation, duration 

of surgery and time of epidural instillations according to 

previous study [18]. The three types of pain encountered 

after laparoscopic surgery are incision discomfort, which 

escalates to the neck along with pain in shoulder and other 

v i s ce r a l  p a i n.  [ 1 4 ] .  A n e s t h e s i a  i n � l t r at i o n  i n to 

intraperitoneal is justi�ed because it chunks the 

peritoneum's free end: though, absorption from peritoneal 

surface also provides numbness. While local anesthetics 

are administered straight to the injured area on the surface 

of peritoneum, bowel motility returns more quickly. This is 

because of a lesser neuroendocrine reaction to the 

operation, as well as, in fact that local anesthetics can be 

direct administrated in to smooth muscle cells of gut. [19]. 

Depends on the kind, anesthesia in�ltration and its dose, 

there was no agreement in study on the utility of local 

anesthetics for pain reduction. Various investigations have 

proposed gas in�ltration of the trocar trajectory, 

instillation into peritoneal and fallopian tubes prior & post 

insu�ations [20]. The procedure took about 30 minutes in 

each of the three groups in the current study, and no 

prominent difference was observed among the groups. 

Although the exact duration of topical lidocaine's e�cacy 

is uncertain, it is most likely longer than the injectable 

type's half-life of 2 hours. Given the signi�cant association 

between an aesthetic dose and an aesthesia severity, a low 

dose of local an aesthetic was one of the reasons for not 

detecting the effects of an aesthetic [12]. The dose was 

high in most research that looked at the favorable bene�ts 

of local anesthetics. In comparison to placebo Goldstein et 

al., discovered that injection (20ml) of 5% bupivacaine or 

75% Ropivacaine lower analgesic intake and intensity of 

pain [21]. In a previous study, Callesen et al., discovered 

that injecting ropivacaine 50 ml into the spot between the 

mesosalpinx and peritoneal alleviated pain in eighty 

patients who got the laparoscopic tubal sterilization to get 

rid of the infection [22]. When compared the �ndings of 

earlier investigations, Current �ndings were different and 

unique. A dissimilar pain assessment tool was one of the 

C O N C L U S I O N

During and after gynecological surgical operations, 

lidocaine which direct intraperitoneal combined with 

spinal epidural anesthesia did not show signi�cance in 

postoperative VAS scores of patients as compared to GA 

and spinal epidural anesthesia. 
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Over the past few years, the usage of computers has been 

drastically increased [1]. Such digital means include 

freelance work [2,3]. Forward head posture (FHP) is the 

position where your head is slightly forward and the ear of 

the person is in front of the vertical midline [4]. Change in 

the curvature of the neck bone causes upper-crossed 

syndrome due to an imbalance in muscular pattern, which 

subsequently leads to rounded shoulder posture [5]. The 

rounded shoulder is a protrusion of the acromion of the 

shoulder joint relative to the centerline of gravity of the 

body [6,7]. FHP that causes round shoulder and neck pain 

due to an imbalance between the curvature of the spine 

and muscles that are attached to the neck bone, is 

correlated with problems in the neck bone [8]. Our body is 

associated with our head by a signi�cant structure "Neck" 

[9]. Neck pain is commonly known as neck disability [10]. 

Neck pain that happens in individuals who spend 

signi�cant stretches utilizing electronic gadgets with a bad 

body posture [11]. Researchers found that neck problems 

are very common and it is obvious the cell phone has 

become a regular need [12]. The anatomical connection 

between neck and cervical spine is quite complicated. It 

facilitate the muscles, bones, nerves and spine [13,14]. 

Neck pain can result in shoulder pain, thoracic kyphosis, 

radiating hand pain, back pain and headache [15]. Bad 

posture can cause the upper back muscle to work 

persistently to offset the pull of the gravity and forward 

neck [16]. Bad posture such as forward head posture is 

I N T R O D U C T I O N

Effect of Forward Head Posture with Neck Disability and Quality of Life in 
Freelancers

¹University Institute of Physical Therapy, Faculty of Allied Health Sciences, The University of Lahore, Lahore, Pakistan

Freelancer is an independent person who earns money from clients on a task basis. Freelancers 

are often known to work on a computer or a laptop. They spend the majority of the time on the 

computer due to which they are more likely to develop bad posture Objective: To determine the 

effect of forward head posture with neck disability and quality of life in Freelancers. Methods: 

This cross-sectional study was conducted on 133 participants. The data was collected from 

freelancer teachers and students from The University of Lahore. Goniometer was used to 

assess the people with forward head posture. The neck disability was assessed by using neck 

disability index questionnaire. Quality of life was assessed by using SF-36 questionnaire. History 

of the symptoms including pain and tenderness clicking was noted. Results: The results showed 

that the frequency of posture, no forward head cases out of 133 were 24 (18.0%) and forward 

head cases out of 133 were 109 (82.0%). The results show the comparative relationship between 

posture and hours for which people use laptop. About 21 people without forward head posture 

use laptop for 4 to 6 hours and around 46 people with forward neck posture use laptop for 12 to 14 

hours. The results show the comparative relationship between posture and time at which 

people use laptop. About 9 people (37.5%) without forward head posture use laptop at late night 

and around 38 people (34.9%) with forward neck posture use laptop at night time Conclusions: 

Based on the result, it was concluded that forward head posture has a strong effect on neck 

functional disability and quality of life in freelancers.
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disability, moderate disability, severe disability and total or 

compete disability [28]. Quality of life is assessed by using 

SF-36 questionnaire. The SF-36 consists of eight scaled 

scores, which are the weighted sums of the questions in 

their section. Each scale was directly transformed into a 0-

100 scale on the assumption that each question carries 

equal weight [29]. The lower the score the more disability. 

The higher the score the less disability i.e., a score of zero is 

equivalent to maximum disability and a score of 100 is 

equivalent to no disability '[30]. History of the symptoms 

including pain and tenderness clicking was noted. 

Tenderness was checked by adding �rm pressure to the 

anatomical structures unilaterally or bilaterally palpation 

and trigger re�ex was observed. Sample size was 

calculated using non-probability convenient sampling 

technique. Written consent was taken from all patients and 

importance of the study was explained before �lling the 

questionnaires. The total score qualitative classi�cation 

was used to �nd Chi square in order to see the association. 

After taking informed written consent, basic demographic 

data were collected using Neck disability index, 

goniometer and SF 36 questionnaire and Include age, sex, 

self-reported weight, and height was calculated. It was 

analyzed using SPSS (version 22.0). For qualitative data, 

frequency and percentage were being taken out, and bar 

charts and pie charts were formed. For the quantitative 

type of data, the mean and standard deviation was 

analyzed, and the histogram was used. 

M E T H O D S
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seen while utilizing cell phones or laptops, which may lead 

to neck pain and this posture is known cause for neck pain 

[17]. It happens due to outrageous and successive pressure 

to the �exed neck. [18]. The aggravation of the nerves can 

cause neck and shoulder pain [19]. Neck cause problems 

such as rounded shoulder, increase vertebral curvature 

and spastic back muscles. [20] While gazing forcefully 

downwards on the smartphones causes an unnecessary 

bend in the lower cervical vertebra, and over the top 

backbend in the upper thoracic vertebra to look after 

adjusting [21]. While several interventional studies are 

underway to improve FHP, research on the correlation 

between round shoulder and neck pain remains incomplete 

[22]. Neck problems normally cause a person to fall into 

depression, anxiety or frustration and affect a person daily 

activities as it diminishes the person's ability to work [23]. 

Parisa Nejati et al., researched in 2013 in order to determine 

the relationship status between rounded shoulders and 

pain in the neck region. The study was conducted on Iranian 

o�ce workers. Results showed that neck pain was 

positively correlated with work-related sitting positions 

and during normal positions [24]. In 2015 Parisa Nejati et al., 

conducted a research in order to determine the correlated 

link between neck pain and forward head posture among 

the Iranian population. It was concluded that o�ce workers 

have faulty posture during work time due to this faulty 

posture they suffer from problems such as neck pain [25]. 

In order to determine the incidence rate of forward head 

posture with desktop usage. The study was conducted on 

desktop users. It was concluded that there is no 

relationship between forward head posture with pain and 

the range of motion of the cervical spine and neck pain [26]. 

So, neck problem affects a person's quality of life. Hence, 

this study is conducted in order to see the impact of FHP on 

neck disability and quality of life in the freelancer's 

community.

This cross-sectional study was conducted on 133 

participants. The data was collected from The University of 

Lahore from freelancer teachers and students and home-

based setting. The data was collected through convenient 

sampling technique. Goniometer was used to assess the 

people with forward head posture. Fulcrum of the 

goniometer is placed on the C7 level at the spinous process. 

Moving arm of the goniometer is placed to the tragus of the 

ear and the stationary part of the goniometer is placed at 

the horizontal line [27]. The neck disability was assessed by 

using neck disability index questionnaire. Neck disability 

scale was divided in to 10 sections which is scored from 0 to 

5. All sections have a total score of 50 and is further divided 

in to 5 classi�cation based on score no disability, mild 

R E S U L T S

Several participants who encountered the inclusion 

criteria were registered i.e. N= 133. Neck disability index, 

goniometer and SF 36 questionnaire were used to con�rm 

the �nding for all 133 participants both genders. The 

relationship of forward head posture with neck disability 

and quality of life was evaluated. The results showed 

distribution of the time mostly person use a laptop in. 

Morning time had a frequency of 23 (17.3%), evening with a 

frequency of 24 with a percentage of 18.0%, Night time had 

a frequency of 46 (34.6%) and late night time had a 

frequency of 40 with a percentage of 30.1%. The results 

showed distribution of the hours mostly person use a 

laptop in. People use laptop for 4 to 6 hours' laptop had a 

frequency of 13 with a percentage of 9.8%, people who use 

laptop for 7 to 9 hours with a frequency of 18 (13.5%), people 

use laptop for 10 to 12 hours had a frequency of 39 (29.3%) 

and people use laptop for had a frequency of 57 (42.9%) and 

people who use laptop for 14 to 16 hours had a frequency of 6 

(4.5%). The results showed that the frequency of posture, 

no forward head cases out of 133 were 24(18.0%) and 

forward head cases out of 133 were 109 with a percentage 

of 82.0% (Table 1).
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muscles in the neck region. Neck disabilities are very 

prevalent globally, especially in Asian countries. Its 

prevalence range is between 54 to 64% [31]. The purpose of 

this research was to determine the effect of forward head 

posture with neck disability and quality of life in 

Freelancers. This cross-sectional study was conducted on 

133 participants. The data was collected from University of 

Lahore from freelancer teachers and students. 

Goniometer was used to assess the people with forward 

head posture. The neck disability was assessed by using 

neck disability index questionnaire. Quality of life was 

assessed by using SF-36 questionnaire. The lower the 

score the more disability. The higher the score the less 

disability i.e., a score of zero is equivalent to maximum 

disability and a score of 100 is equivalent to no disability. 

History of the symptoms including pain and tenderness 

clicking was noted. In previous studies, it was observed 

that individuals spending more hours while looking down at 

cells phones, causes the neck to be too stiff [32, 21]. While 

several interventional studies are underway to improve 

FHP, research on the correlation between round shoulder 

and neck pain remains incomplete [22,23]. Results show 

that people with forward head posture use laptop during 

night time. It is stated that people are more likely to develop 

forward head �exion who use laptop for more than 10 hours 

[33]. This statement is supported by our study result that 

people who use laptop for 12 to 14 hours have more forward 

head posture. This occurs as a result of reduce muscle 

activity over the time due to fatigue by overuse. These 

muscles include upper trapezius and erector spine muscle 

of the cervical region [34]. According to results females are 

more likely to develop forward head posture than male 

population. The results were supported by the study 

conducted by Ashok et al., in the year 2020. According to 

that study females are more likely to develop forward head 

�exion [35]. While another study Arfa Naz et al., had some 

con�icting debate related this. According to this 2018 study 

it was stated that males are more prevalent to forward head 

posture than females [36]. People with forward head 

posture have less quality of life as it impacts their activity of 

daily living. This study lies as an evidence base which states 

that forward head posture does impact neck disability and 

quality of life of a person. Higher the forward head people 

more at a risk they are at developing neck disability. 
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D I S C U S S I O N

Variables Frequency (%)

Time on laptop

Morning

Evening

Night

Late Night

23(17.3)

24(18.0)

46(34.6)

40(30.1)

Hours on Laptop

4 To 6 Hours

7 To 9 Hours

10 To 12 Hours

12 to 14 Hours

14 To 16 Hours

13(9.8)

18(13.5)

39(29.3)

57(42.9)

6(4.5)

Posture

No Forward Head Posture

Forward Head Posture

24(18.0)

109(82.0)

Table 1: Socio Demographic Details

The results show the comparative relationship between 

posture and hours for which people use laptop. About 21 

people without forward head posture use laptop for 4 to 6 

hours and around 46 people with forward neck posture use 

laptop for 12 to 14 hours. The results show the comparative 

relationship between posture and time at which people use 

laptop. About 9 (37.5%) people without forward head 

posture use laptop at late night (Table 2). 

POSTURE IN RELATION TO HOURS

Posture 

no forward head posture

forward neck posture

21(87.5)

2(8.33)

1(4.17)

6(5.5)

18(16.5)

33(30.3)

46(42.2)

6(5.5)

Frequency (%) 

4 to 6 hours

10 to 12 hours

12 to 14 hours

4 to 6 hours

7 to 9 hours

10 to 12 hours

12 to 14 hours

14 to 16 hours

POSTURE IN RELATION TO TIME

No forward head posture

Forward neck posture

.

Morning

Evening

Night

Late night

Morning

Evening

Night

Late night

21(87.5)

2(8.33)

1(4.17)

6(5.5)

18(16.5)

33(30.3)

46(42.2)

6(5.5)

Table 2: Relation of Posture, Time, Hour and Gender

Forward head posture is the position where your head is 

slightly forward and the ear of the person is in front of the 

vertical midline [4]. Forward head posture prevalence is 

increasing rapidly it is about 63.96% in the student 

population. Forward head posture is also known as rounded 

shoulder often results in neck disability. Neck disability is a 

common disorder that involves soreness and pain of the 

C O N C L U S I O N S

It was concluded that forward head posture has a strong 

effect on neck functional disability and quality of life in 

Freelancers.
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One of the most prevalent childhood-onset causes of the 

physical disability that is permanent and found in one child 

out of 500 newborns and impacting 17 million individuals 

globally is cerebral palsy (CP) [1,2]. As a neurodevelo-

pmental disorder, CP is characterized by abnormalities in 

the development of the muscles, the capacity to walk and 

move, and the ability to do other motor tasks. Even though 

indicative signs and symptoms may be present at a younger 

age, the clinical aspects of this entity change and the 

particular CP syndrome may not be recognized until 3–5 

years of age [3,4]. With a global prevalence of 2.1/1000 live 

births, Spastic CP is a frequent physical impairment among 

children [5,6]. A basic concern is whether these children 

would bene�t from being diagnosed earlier and getting 

early specialized interventions [6,7]. The neurodevelo-

pmental treatment technique is an intensive therapy 

method used by trained occupational therapists to help 

children with Spastic CP regain their independence [8]. 

Using and regulating the central nervous system's neural-

based motor responses is the goal of the NDT method. The 

NDT method is still evolving, and it is currently referred to as 

an approach rather than a method. It outlines the principles 

of delivering a normal mobility experience to CP children in 

order to reduce motor-sensory disruptions and increase 
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Effects of Neurodevelopmental Therapy on Gross Motor Function and Postural 
Control in Children with Spastic Cerebral Palsy: A Randomized Controlled Trial  
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Cerebral palsy (CP) is one of the most prevalent childhood-onset causes of permanent disability 
 affecting gross motor functioning and postural control ability. Objective: To determine the 

effects of neurodevelopmental treatment on the gross motor function postural control among 

children with spastic CP. Methods: A single-blinded randomized controlled trial was carried out 

at Sher e Rabbani Hospital, Department of Pediatric Rehabilitation, Sheikhupura. 66 children 

ful�lling the inclusion criteria were recruited using the non-probability sampling technique. 

Participants were divided into two groups, Group A which received beurodevelopmental 

techniques along with routine physical therapy while Group B received only routine physical 

therapy treatment. To collect data, Gross motor function measure scale (GMFM-88) and posture 

and postural ability scale (PPAS) were employed as outcome measures. Results: Repeated 

measure ANOVA and an independent t-test were executed for parametric data after assuming 

normality. Pairwise comparison of both groups demonstrated that gross motor function was 
thsigni�cantly improved from baseline to 4th, 8 , and 12th week after applying NDT treatment (p-

value≤ 0.05). Pairwise comparison of both groups revealed that postural ability post NDT 

treatment and signi�cant improvement was observed after 12 weeks in comparison to baseline. 

While within-group comparison at different follows up for gross motor function measure and 

postural control also expressed p≤ 0.05 as signi�cant. Conclusions: Children with spastic CP 

who received Neurodevelopmental Therapy along with conventional physical therapy 

treatment showed signi�cant improvements in gross motor function and postural control as 

compared to the control group..
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Department in Sheikhupura, Pakistan after obtaining the 

consent of participants. The trial was started on June 17, 

2021, and was completed on December 15, 2021. After 

considering a 20% dropout rate, a total sample size of 33 

was estimated for each group using GMF as an outcome 

measure. The sample size was identi�ed using the WHO 

sample size calculator (Figure 1).

M E T H O D S 

PBMJ VOL. 5, Issue. 5 May 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

functional independence through tasks. It also emphasizes 

the child's own growth and cognitive qualities, among other 

key milestones [9,10]. The primary objective of the 

neurodevelopmental therapy method (NDT-Bobath) for 

children with CP is to give them as much independence as 

possible. The prevention of aberrant motor functions and 

the enhancement of normal motor synergy during 

functional activities of daily living are secondary goals of 

NDT. NDT has been shown to bene�t children with CP in a 

variety of studies [11,12]. Neurodevelopmental therapy was 

provided to a �rst group (n=15) with a mean age of 4.9 years 

and a second group (n=13) with a mean age of 4.4 years in a 

quasi-experimental design carried out by Labaf and 

colleagues in 2015. All individuals were assessed using the 

GMF Measure. It took three months of weekly one-hour 

sessions to complete the course of treatment. We found 

substantial differences between baseline and post-

treatment values in at least two of the groups [9]. Children 

with spastic diplegic CP had their trunk control, gross 

motor function, and balance tested in a recent research by 

Sah et al., based on neurodevelopmental therapy (TOA-

NDT) principles. (SDCP). In the TOA-NDT group, all of the 

above outcomes were improved [13]. Tekin et al., published 

a study in 2018 which evaluated the effects of an 8-week 

postural  and balance training session based on 

Neurodevelopmental Treatment principles over postural 

control  and balance. Al l  subjects demonstrated 

statistically signi�cant gains in gross motor function after 

the treatment session (p-value≤ 0.05). Balance and 

independence in doing ever yday tasks improved 

statistically signi�cant for the subjects (p-value≤ 0.05) [14]. 

It is the purpose of NDT to promote normal patterns and 

inhibit aberrant patterns in motor disturbances caused by 

injury to the central nervous system in order to improve 

posture and motions performed with abnormal muscle 

tone [15-17]. It was the goal of this research to examine the 

effects of Neurodevelopment Therapy on gross motor 

function and postural control in children with spastic CP. 

Whereas NDT is a 'problem-solving hands-on approach 

used to manage and treat children having functional 

limitations, mobility issues or postural control problems as 

a result of damage to their central nervous system [18]. 

GMF is de�ned as the skills that prerequisite whole-body 

movement involving body's major muscles to conduct daily 

tasks like standing, walking, sprinting, and jumping. 

However, postural control is the ability to maintain, acquire, 

or restore a state of equilibrium during any position or 

activity [19].

This Randomized Controlled Trial (RCT) was conducted at 

Sher e Rabbani Hospital's pediatric Rehabilitation 

Sample Size for Comparoing Two Means

Input Data

Con�dence Interval (2-sided)

Power

Ratio of sample size (Group 2/Group 1)

95%

80%

1

Group 1 Group Difference*

Mean

Standrad devision

Variance 

90.1

6.62

43.8244

86.3

3.93

15.4449

3.8

Sample size of Group 1

Sample size of Group 2

Total sample size

33

33

66

Figure 1: Sample Size Power Analysis

A purposive Convenient Sampling Technique was used. 

Participants aged 2–6 years, both female and male children 

who were diagnosed with Spastic CP (Spasticity level I) 

having no other severe abnormalities like seizures were 

included. Those who received botulinum toxin injections, 

orthopedic correction surgery, or were mentally retarded, 

or had a learning handicap were all ruled out of the 

research. Participants without these conditions were 

allowed to participate.

Outcome Measures: 

GMFM-88: In the GMFM, there are �ve categories: laying 

and rolling, sitting, crawling and kneeling, standing, and 

running. A four-point score scale is used for each category. 

Reliability, interrater, intra-rater, and internal reliability of 

the GMFM-88 have all been shown to be high (all >0.99) in 

independent studies. The correctness of both the material 

and the framework is also praised as being great.

PPAS: Assessment of postural competency in four 

different postures is assessed using this seven-point 

ordinal scale. There are six things in the sagittal and frontal 

planes that may be used to evaluate the quality of one's 

posture. There was a signi�cant difference in construct 

validity and median scores (p-value≤ 0.05) between GMFCS 

levels. A high level of internal consistency (alpha = 0.95-

0.96; item-total correlation = 0.55-0.91) and great inter-

rater reliability (kappa score = 0.77-0.99) were found in the 

study [20].

Blinding: The study was single-blinded. The assessor was 

unaware of the treatment given to both groups. 

Randomization: Subjects were randomized into two 

groups using the lottery method. 

I n t e r v e n t i o n s :  G r o u p  A :  T h r e e  m o n t h s  o f 

Neurodevelopmental Therapy in Children with Spastic Cerebral Palsy
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neurodevelopment therapy were given to the treatment 

group (3sessions per week). In addition to passive 

stretching of the hamstring and gastro-soleus muscles, 

NDT therapy includes efforts to alleviate spasticity and 

promote near-normal movement patterns while focusing 

on motor skills. During each session, the physical therapist 

supported the patients in different postures, including 

sitting, crawling, semi-kneeling, and standing, until tone 

reduction was achieved. Balance and re�ex correction 

were encouraged with the use of a CP ball and tilt board. 

Group B: For the control group, physical therapists 

prescribed stretching, passive range-of-motion exercises, 

and active range-of-motion activities.

Procedure and Follow-up: The participants were assessed 

on the baseline for comparable variables and then 

randomly assigned to two groups. Assessment tools used 

for the purpose were Gross Motor Function Measure-88 and 

Posture & Postural ability Scale. Data was collected at 

baseline, 4th week, 8th week, and 12th week. SPSS Version 

24(SPSS Inc., Chicago, USA) was used for executing data 

analysis. The mean and standard deviation (SD) were used 

to represent numerical data, such as age. There was a 

frequency distribution for categorical data like gender 

group (Percentage). Shapiro Wilk and Kolmogorov Smirnov 

tests were used to check the normality of the data variables 

at baseline. Gross Motor Function Measure and Posture & 

Posture Ability Scale mean differences between groups 

were determined using an independent sample t-test at 

baseline weeks 4th, 8th, and 12th. Repeated measure 

ANOVA was applied to compare Gross Motor Function 

Measure (GMFM-88) and the Posture & Posture Ability Scale 

(PPAS) at three different time points: baseline week 4, 

week 8, and week 12(Considering (p-value≤ 0.05) as 

signi�cant).

Ethical Concerns: In accordance with IRB-UOL-

FAHS/882/2021, the University of Lahore's ethical review 

board gave its permission. The study was conducted in 

accordance with the ethical guidelines established by the 

ethical review board of the The University of Lahore, and all 

participants' rights were upheld. All participants were 

required to provide their express written permission, which 

was included in the consent form. There was no disclosure 

of any information or data gathered. The trial was 

registered at clinicaltrials.gov  as well  under ID: 

NCT05231538.

R E S U L T S

For both groups (Treatment and Control), the age of 

patients is shown in Table:1. The treatment group had a 

mean age of 3.96 years, whereas the control group's 

average age was 3.84 years, ranging from 2 to 6 years old.

Table 1: Demographics of Patients

Table 2 shows that Shapiro Wilk and Kolmogorov-Smirnov 

tests were conducted to check the normal distribution of 

data at baseline in both groups. The values of coe�cient of 

alpha for all variables at baseline showed (p-value≤ 0.05). 

Mean

Std. Deviation

Minimum

Maximum

Mean

Std. Deviation

Minimum

Maximum

N

%age 

N

%age

3.96

0.79

2.0

6.0

3.84

0.90

2.0

6.0

36

54.55

30

45.55

Age of patients (Years)

Treatment Group

Control  Group

Gender

Female

Male

Pairwise comparison of both groups demonstrated that 

the GMF Measure score and postural ability score were 

improved after NDT treatment after 4 weeks and much 

NDT   

Routine 
therapy  

NDT  

Routine 
therapy

0.336

0.782

0.336

0.782

Variables (Baseline)

Score of gross motor 
measure

Total score of posture and 
postural ability measure

0.089

0.100

0.089

0.100

0.200

0.200

0.200

0.200

0.964

0.980

0.964

0.980

Study 
group

Statistics
p-
value Statistics

p-
value

Kolmogorov–
Smirnov test

Shapiro-Wilk

Table 2: Normality Test

Repeated measure ANOVA was applied to observe pairwise 

comparison as demonstrated in Tables 3 and 4. p ≤ 0.05 was 

considered signi�cant. 

2

3

4

1

3

4

1

2

4

1

2

3

.286

.1291

.200

-.926

-.495

.668

-.962

-.373

.653

-2.134

-1.453

-1.590

(I) GMFM

.606*

.545*

1.667*

-.606*

-.0611

.061*

-.545*

.0611

.121*

-1.667*

-1.061*

-1.121*

.106

.138

.155

.106

.144

.130

.138

.144

.155

.155

.130

.155

.000

.004

.000

.000

.000

.000

.004

.000

.000

.000

.000

.000

.926

.9622

.134

-.286

.3731

.453

-.129

.4951

.590

-1.200

-.668

-.653

1

2

3

4

(J) GMFM
Mean 
Difference
 (I-J)

SE Sig.
Lower
Bound

Upper 
Bound

95% Con�dence 
Interval for 
Difference

Table 3: Pairwise Comparison of Gross Motor Function in 

Treatment Group
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improvement was observed after 12 weeks as compared to 

baseline.

T h i s  r e s e a r c h  ex a m i n e d  t h e  e f fe c t s  o f 

n e u r o d eve l o p m e n t  t h e r a p y  a n d  n o r m a l 

physiotherapy on gross motor function and 

postural abilities in spastic children aged 2 to 6 

years. Children with CP had their gross motor 

function assessed using the gross motor 

function scale (GMFS). There are �ve different 

levels of movement assessed by the GMFM: laying 

down and rolling over to kneeling to standing to 

walking to running. Assessment of postural 

control was carried out with the Posture and 

Po s t u r a l  A b i l i t y  S c a l e  ( P PAS ) .  Po s t u r a l 

competency in standing, sitting, supine and 

prone postures may be assessed on an ordinal 

scale of zero points. The quality of posture in the 

frontal plane is assessed using six items, while 

the quality of posture in the back is assessed 

using the additional item. Shapiro Wilk and 

Kolmogorov-Smirnov tests were used to ensure 

that the data in both groups were normal. The null 

hypothesis was accepted and the alternative 

h y p o t h e s i s  w a s  r e j e c t e d  b e c a u s e  t h e 

coe�cients of alpha for all variables were greater 

than 0.05. In a pairwise assessment of gross 

motor function in the control group, p-value≤ 

0.05 is statistically signi�cant. There were 

substantial improvements in gross motor 

function from baseline through week 4, week 8, 

and week 12, according to a pairwise comparison 

of both groups. In this research, postural control 

comparisons across groups were shown to be 

statistically signi�cant at numerous follow-ups. 

In a pairwise comparison of both groups, postural 

ability improved considerably after four weeks of 

treatment and after 12 weeks of treatment 

c o m p a r e d  t o  b a s e l i n e .  H o w e v e r ,  t h e 

neurodevelopment approach had much better 

results than normal physiotherapy in terms of 

Table 4: Pairwise Comparison of Postural Ability after NDT 

Treatment

An independent sample t-test was used to 

analyze the within-group difference at the 

baseline and subsequent follow-ups (4th, 8th & 

12th weeks) for both variables i.e. GMFM & PPAS. 

T h e  p - v a l u e < 0 .0 01  s h o w e d  s i g n i � c a n t 

improvement in both measures as compared to 

baseline (Tables 5 and 6).

2

3

4

1

3

4

1

2

4

1

2

3

-2.652

-5.263

-8.417

.621

-2.788

-5.935

1.403

.606

-3.254

2.431

1.641

.927

(I) GMFM

-1.636*

-3.333*

-5.424*

1.636*

-1.697*

-3.788*

3.333*

1.697*

-2.091*

5.424*

3.788*

2.091*

.361

.6861

.064

.361

.388

.763
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.4141

.064
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.414

.000

.000

.000

.000

.001

.000
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.001
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.000

.000
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-.621
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-2.431

2.652

-.606

-1.641

5.263

2.788

-.927

8.417

5.935

3.254

1

2

3

4

(J) GMFM
Mean 
Difference
 (I-J)

SE Sig.
Lower
Bound

Upper 
Bound

95% Con�dence 
Interval for 
Difference

Table 5: Independent t-test for Gross motor function measure

Follow-up 
Intervals

Score of Gross 
Motor Function 
Measure(Baseline)

Score of Gross 
Motor Function 
Measure(4th week)

Score of Gross 
Motor Function 
Measure(8th week)

Score of Gross 
Motor Function 
Measure(12th week)

M
e
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n

 
D
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n
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e
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. 
E
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o

r
D
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Interval for 
Difference
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.09

-1.49

-2.19
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.04

.92

.13

.03

2.87

.15

-2.75

-4.84

1.43

1.58

1.84

2.20

.00

-3.01

-6.43

-9.26

5.75

3.31

.91

-.43

T df
Sig. 
(2-
tailed)

t-test for Equality of Means

Total Score of  
PPAS (8th week)

Total Score of 
PPAS(12th week)

-1.49

-2.19

64

64

.13

.03

-2.75

-4.84

1.84

2.20

-6.43

-9.26

.91

-.43

Follow-up 
Intervals

Total Score of 
PPAS (Baseline)

Total Score of  
PPAS (4th week)

M
e

a
n

 
D
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fe
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n

c
e

S
E

D
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n
c

e
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Bound

Upper 
Bound

95% Con�dence 
Interval for 
Difference

2.00

.09

64

64

.04

.92

2.87

.15

1.43

1.58

.00

-3.01

5.75

3.31

T df
Sig. 
(2-
tailed)

t-test for Equality of Means

Table 6:  Independent t-test for Postural Ability Measure
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regular physical therapy [9]. Researchers 

r e p o r t e d  c o m p a r a b l e  o u t c o m e s ,  w i t h 

statistically signi�cant improvements in motor 

function, functional independence, and balance 

scores after eight weeks of Bobath treatment. 

Fu n c t i o n a l  m o to r  a b i l i t i e s ,  d a i l y  l i v i n g 

independence, and balance are all improved in 

children with CP with Bobath treatment [25]. 

Gross motor skills in the youngsters treated by 

Turker et al., improved as well. Gross motor skills, 

daily living independence, and health-related 

quality of life all improved in CP patients who 

underwent treatment. With neurodevelopmental 

therapy (NDT) alone or with typical rehabilitation 

therapies, postural alignment was improved (i.e. 

joint mobility, muscular strengthening, and 

m o b i l i t y  a c t i v i t i e s )  [ 2 5 ] .  T h e  n e u r o -

developmental therapy for children with spastic 

CP improves all elements of rough motor 

function. However, additional randomized 

controlled studies on rehabilitation strategies 

are required [25]. The outcomes of this study are 

undeniably favorable, but further research is 

required to repeat the �ndings and to investigate 

other concerns associated with the treatment's 

effectiveness. Investigators found it di�cult and 

time-consuming to acquire and analyze all of this 

data, which is a fault in the study's design. The 

interpretation of the GMFM �nal score has also 

proved problematic. COVID-19 restrictions 

hampered researchers' ability to reach patients 

directly and showed a number of communication 

barriers and non-compliance issues that need to 

be addressed in future studies.

C O N C L U S I O N S

improving postural control. Iran's Ebnesina 

Rehabilitation Clinic in Tehran conducted a 

three-month research on CP youngsters in which 

NDT was employed as a therapy and the patients 

were monitored. There was a signi�cant 

improvement after  apply ing the neuro-

development therapy method, according to the 

study's �ndings [21]. Ketelaar et al., performed an 

experimental study after applying Neuro-

development techniques to CP children, and the 

results indicated that sitting, rolling, and 

kneeling positions changed. These results are in 

accordance with what was found in the research 

[22]. More research on the Neurodevelopment 

therapy approach for children with CP has shown 

that this strategy has outstanding effects on 

children who have spastic CP. 'Children's GMFM-

88 and TUG scores improved considerably 

between the �rst and �nal measures of the NDT 

inter vention, and this improvement was 

maintained for one month. Because of this, 

neurodevelopmental treatment has been shown 

to be effective in increasing gross motor function 

and postural ability in the present investigation 

[23]. There was an 8-week NDT treatment 

research conducted in Turkey on children with 

CP. According to the results, CP children's gross 

m o t o r  f u n c t i o n  a n d  b a l a n c e  i m p r o v e d 

considerably (p 0.05) in the course of treatment 

(p-value≤ 0.05). The postural control measure 

score improved signi�cantly after NDT was used 

on patients (p-value≤ 0.05). The �ndings of this 

study were relevant to current studies [24]. 

Neurodevelopmental therapy's impact on trunk 

control, balance, and gross motor function in 

children with spastic diplegic CP was examined 

by Sah AK et al., in a randomized controlled trial in 

2019. (SDCP). When it comes to increasing trunk 

control, balance, and gross motor function, NDT 

principles outperformed typical physical therapy 

methods, according to the research. According 

to the �ndings of the present research, NDT 

treatment results in better outcomes than 

In conclusion, children with spastic cerebral 

palsy who received both neurodevelopmental 

treatment and regular physical therapy had 

improvements in their gross motor performance 

and postural control. Neurodevelopmental 

therapy outperformed the standard of care group 

in terms of improvement. There was a signi�cant 

variation in the gross motor function test's 
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Cerebral Palsy (CP) is one of the most frequent physical and 

developmental impairments in children [1]. CP has 

numerous etiologies, resulting in a brain injury that affects 

posture, and balance. It affects two to three out of every 

1,000 live births [2]. It is a neurodevelopmental condition 

marked by anomalies in muscle tone, mobility, and motor 

skills, which are linked to brain damage in the developing 

brain [3]. CP is now described as "a collection of permanent 
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Cerebral palsy (CP) is a neurological ailment that includes a variety of signs and symptoms, some 

of which might be associated with neurodegenerative or metabolic problems, especially those 

that begin in the �rst two years of life. It can be caused by a variety of factors. Children with 

disabilities' families have grown increasingly active in their care and have taken on the role of 
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impairments of movement and posture development that 

cause activity limitation and are related to non-progressive 

problems in the developing fetus or infant's brain." CP is 

frequently accompanied by sensory, perceptual, cognition, 

communication, and behavioral impairments, as well as 

epilepsy and secondary musculoskeletal problems [4]. CP 

is a neurological- ailment that includes a variety of signs 

and symptoms, some of which might be associated with 
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neurodegenerative or metabolic problems, especially 

those that begin in the �rst two years of life. It can be 

caused by a variety of factors [5]. According to European 

data, the average occurrence of CP is 2.08 per 1000 live 

births. There are four types of risk factors for CP: 

preconception, prenatal, perinatal, and postnatal [6]. 

There would be emerging evidence in recent years that 

small age individuals with CP can acquire several 

secondary health issues that generally develop later in life 

[7]. Multiple comorbid, such as visual, hearing, and 

intellectual defacement, as well as epilepsy, are usual in 

kids with CP, necessitating a multi-disciplinary approach to 

care and support throughout their lives. They are more 

likely to have health problems [8]. Caring for a kid with a 

disability like CP puts an emotional burden on parents, 

which can lead to mental health problems in the future [9]. 

Caregivers of children with CP encounter particular 

responsibilities and obstacles, with possible negative 

impressions on both caregiver and child's psychological 

well-being [10]. The strain of caring for children with CP is 

an underappreciated issue.  In  addit ion to their 

psychological issues, the parents are socially alienated, 

unable to participate in social activities, stigmatized, and 

have di�culties in their families and communities [11]. 

Children with disabilities' families have grown increasingly 

active in their care and have taken on the role of primary 

caregiver. Children with CP sometimes demand more 

participation from their caretakers due to the varying 

degrees of the disorder [12]. Individuals with non-

ambulatory CP have distinct activities connected with 

personal care, positioning, communication, social 

engagement, comfort, and emotions that have a role in 

determining their overall �tness and qualities of life (CP) 

[13]. Early interference services are meant to satisfy the 

developmental requirements of children and guardians 

aged from newborn to �ve years. Early detection and 

intervention of problems to lessen developmental delays, 

decrease' the development of secondary impairments, and 

enhance family competency in caring for their child are the 

goals of these services, which are tailored to the 

requirements of the child and families. The use of early 

intervention to help newborns with or at risk of CP improve 

motor and cognitive skills; however, long-term outcomes 

of the intervention have yet to be determined [14]. When 

newly acquired abilities are applied to a child's everyday 

routine, they can enable increased engagement in 

meaningful activities [15]. Water-based activities should 

be added in addition to traditional modes of therapy, to 

ensure long-term gross motor function improvements [16]. 

As the primary caregivers of a child with CP, mothers face 

di�culties that affect their health and well-being. Working 

together and communicating openly is essential for 

mothers to successfully support their children in living 

their best lives [17]. The most common motif noted was 

that people's perception of the role of physiotherapy in the 

treatment of CP was con�ned to only exercises, stretching, 

and training, rather than the true extent of its involvement 

in developmental aid and functional independence. 

Because of their previous experience with physiotherapy 

service arrangements, the parents picked physiotherapy 

over conventional medical therapy [18]. Physiotherapy' is 

an important part of the management of CP, and it includes 

a variety of therapeutic therapies aimed at increasing 

physiological and functional outcomes. Physiotherapy' is 

frequently utilized and advised by all members of the 

healthcare teams [19]. For kids with disabilities, a family-

centered home program is fundamental to their progress 

[20]. This research was conducted to assess the 

awareness about physiotherapy in parents of CP children.

M E T H O D S

Out of 81 parents interviewed, 35 participants (43.21%) 

were male and 46 (56.79%) were female. 26 children (32.1%) 

were less than 1 year old, 42 were between 1 to 6 years 

(51.9%) and 13 children were 7 to 12 years (16.0%). Among 81 

participants, there were: 46 participants (56.8%) were not 

aware of physical therapy before visiting the respective 

setting, 25 participants (30.9%) were aware but did not 

have a chance to get it, 9 participants (11.1%) were aware, 

and had a few sessions while just 1 participant (1.2%) was 

getting physiotherapy sessions for a long time. Regarding 

knowledge, 61.7% of the parents had knowledge about 

This descriptive cross-sectional study was conducted at 

visiting hospitals in Lahore from November 2021 to April 

2022 via a non-probability convenient sampling technique. 

The sample size was 81 parents of cerebral palsy children 

visiting hospitals in Lahore for physiotherapy treatment. 

Children from 2 to 7 years old suffering from cerebral palsy, 

and chi ldren who had spastic  diplegia,  spastic 

quadriplegia, and ataxic were included in this study. 

Children which had polio, clubfoot deformity, Down 

syndrome, Congenital Heart Disease (CHD), any fracture on 

limbs, and parents with mental abnormality (dementia) 

were excluded from this study. The self-administered 

questionnaires were distributed to parents for data 

collection.  Data (demographic and medical) was collected 

directly from parents and caregivers of patients by asking 

questions about awareness of physiotherapy. Consent was 

obtained from parents/guardians. Data were analyzed 

through SPSS version 21 and Microsoft excel.
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therapy comprising of physical activities and exercises for 

several disorders, 8.6% had knowledge about therapy is 

given by using some heating and electrical modalities, 

28.4% believed to be both (Table 1). 51 participants (63.0%) 

came to know about physical therapy from a child specialist 

doctor, 8 (9.9%) said that they were suggested by a neuro-

physician, 5 people (6.2%) said that they came to know by 

media sources and 17 participants (21%) were suggested by 

those patients who were already taking physiotherapy 

treatment, the relationship of parents and caregiver from 

where they knew about physiotherapy (Table 2). About the 

level of satisfaction, 45.7% parents were extremely 

satis�ed, 38.3% were very satis�ed, 14.8% very moderately 

satis�ed and 1.2% were slightly satis�ed (Figure 1).

It was concluded that the majority of parents were not 

aware of physical therapy before visiting the respective 

setting or having a session with a physiotherapist, and the 

majority of parents were satis�ed by the physiotherapy 

treatment given to their children.

and hopes of the Father and Mother of cerebral palsy' in 

Gujrat [18]. A vast range of psychosocial issues is 

experienced by the mother and father of youngsters with 

CP. As an important peer of the rehabilitation team, 

physiotherapists come in regular and long-term 

contraction with the household and caregivers of the CP 

child. This makes the bigger authority of a physiotherapist 

from other than just dealing with sensor y-motor 

rehabilitation of a CP infant to recognize needs and 

expectations and counsel the caretaker, mother, and 

father or household as and when required. Studies like this 

can provide precious facts for designing a family-centered 

care program for kids with CP. In another study, the primary 

standards which symbolize ranges of awareness, 

acceptance, and expectations in caregivers of teens with 

cerebral palsy' in Gujrat were assessed. Different kinds of 

expectations were seen from the parents which they were 

needed to be clari�ed [18]. It was observed that out of 81 

participants, 72 parents (88.9%) were satis�ed with the 

physiotherapy treatment given to their child while on the 

other hand, while 9 parents (11.1%) were not satis�ed. This 

shows they need more care to be satis�ed. A study 

conducted by Rabiatul on An Ergonomic Perspective of 

User Need on Physio-Treadmill (PhyMill)  Criteria: 

Knowledge and Awareness of Cerebral Palsy among Future 

Parents show Participants were asked to complete a self-

administered questionnaire that included general 

information, awareness of cerebral palsy, product criteria, 

and thoughts. About 55% of individuals have a low degree 

of awareness, and 69% have no awareness of CP 

treatment, according to the �ndings. The lack of 

awareness and knowledge of the condition and its 

treatment among potential parents was highlighted in this 

study [23].
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C O N C L U S I O N

Figure 1: Satisfaction of parents by physiotherapy treatment of 

their cerebral palsy children

Table 1: Knowledge of Cerebral Palsy and its physiotherapy 

treatment in parents

Table 2: Descriptive statistics for a source of awareness and 

frequency of physical therapy treatment

D I S C U S S I O N

CP is a term used that has been used from time to the set for 

children with motor impairments [20]. CP is a serious 

condition that has far-reaching effects on children and 

their families [22]. Ramanandi VH and Panchal DN 

conducted research to check the perception, acceptance, 
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Internally Displaced Persons (IDPs) are those who have 

been forced to leave their homes to avoid the impacts of 

armed war, violence, and other forms of violence [1]. It is a 

well-accepted fact that experiences of childhood and 

adolescent age group have a signi�cant effect on the 

psychosocial health which remains with people even when 

they are grown up adults [2]. Out of few causes that 

disturbs the psychosocial health of populations, the wars 

are considered as one of the major reasons [3]. They have 

been seen to affect the mental health of all age groups 

because of the injuries, deaths, illness, malnutrition and 

disabilities. Many studies have reported that wars bring 

several indirect contributory factors which affects the 
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psychosocial health of people especially children [4]. A 

study highlighted that apart from injuries, killing and 

disabilities, there are other reasons that account for the 

disturbed psychosocial health [5]. Moreover, children who 

are forcefully asked to join wars and serve as soldiers are 

stigmatized and discriminated in the societies which 

makes them devoid of any basic rights. All these factors 

lead to the loss of hope and enthusiasm in the life ultimately 

making those depressed individuals and grown up adults 

[6]. The middle and secondary school children are at high 

risk of developing psychosocial effects because of wars 

mostly because of the deployment and the morbidities [7]. 

The military wars and the fear associated with it tends to 
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increase the stress in civilians and the local communities 

[8]. The ways in which both genders were observed to 

respond to the war and its psychosocial impacts was 

different. Girls were usually seen to be more emotionally 

disturbed and channelized their emotions for the 

expression of things that were causing them harm and 

disturbing their overall wellbeing whereas; in contrast, 

boys were seen to internalize the feelings, were found to be 

less expressive and less vocal about what was disturbing 

them and this caused the behavioral changes and 

disturbances in their personalities [9]. The effects that one 

gets to see and suffer, they may subconsciously spread 

that to other people in the population and among different 

age groups, and children are the ones who are most 

affected [10]. Military wars change the family dynamics, 

children functioning which later affects the adult 

functioning as well when these children will be observed to 

grow in adults over the course of the study and will have 

poor developmental outcomes [11,12]. Many studies 

highlighting the effects of military wars on population 

generally but there had been a limited number which 

focuses on the mental health of children in particular. 

Therefore, the current study is addressing the prevailing 

gap and focusing on the psychosocial effects of military 

wars on the children. The study also presented a 

comparative analysis of genders which is most vulnerable 

and affected. Thus, this study aims to improve the 

psychosocial health of those children who are affected by 

the brutality of military wars so that their lives can be made 

better and healthy individuals are seen to grow as adults 

with more positive mental health.

M E T H O D S

reporting of same kind of effects. The demographics sheet 

was used to obtain the respondents basic information age, 

gender, class (grade) of study, orphan status, number of 

siblings, and home living arrangement. The questionnaire 

was designed accordingly to achieve the objective, there 

were 17 questions. All the questionnaire was �lled through 

interviewing or �lled by the participants. The questionnaire 

was designed using demographic sheet for the collection 

of demographic and background data. PTSD Checklist – 

Civilian Version (PCL-C) was used for the collection of data 

on psychosocial impacts and mental health inventory. 

These data collection tools were validated and had national 

a n d  i n te r n a t i o n a l  s i g n i � c a n c e.   A l l  t h e  et h i c a l 

considerations were kept in mind before and during 

conducting the study. The ethics review committee of the 

respective organization was approached for the approval, 

consent was made ensured and participants were allowed 

to leave the study anytime they wanted. The schools were 

randomly selected with random ages. The same schools 

were contacted and consent was taken from the school 

management, guardian and parents of the children. Those 

children who showed the will to be part of the study were 

selected as �nal participants. The entire study took place 

within the time duration of 6 months.

The anatomical zones were classi�ed on MAUC criteria 

“Zone H = central face, eyelids, eyebrows, nose, lips, chin, 

ear, periauricular sulci, temple, hands, feet, ankles, 

genitalia, nipples, and nail units”

“Zone M = cheeks, forehead, scalp, neck, jawline, and a 

pretibial leg”

“Zone L = trunk and extremities excluding areas included in 

Zone H”

The Chi-Square test, with a signi�cance threshold of 

p0.05., was used to determine the relative frequency of MH 

in the study populations and subgroups.

R E S U L T S

The research is cross sectional study as data was collected 

by using a questionnaire and survey for collection of 

responses. The study site for the research was Internally 

Displace Children (IDC) of District Khyber. Both the private 

and government sector schools were selected from 

different SES and family background to give a diverse pool 

for the generalization of results.  Data was analyzed using 

SPSS version 24. From District Khyber 300 internally 

displaced children were selected for the study (n=300) out 

of which 150 were boys (n=150) and 150 were girls (n=150). 

The sample size was calculated by using Open-Epi 

software. Inclusion criteria for the sample selection was 

those children who were internally displaced and who 

belonged to District Khyber. Those children were excluded 

from the study who were either did not born at the time of 

war or either didn't witnessed being internally displaced. 

Also, those children were excluded who belonged to the 

same families to avoid contamination of results or 

Parents gender  

Family type  

Child gender 

Socioeconomic Status 

Variables Category %

Table 1 indicated that out of 300 children who were 

selected and recruited for the study, 33% used to live in a 

joint family system and 67% used to live in a nuclear family. 

Both the parents (mother & father) were equally involved in 

giving the responses and report the behaviors they have 

been observing in their children.
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F

Fathers 

Mothers 

Joint family 

Nuclear family 

Boys 

Girls 

High 

Middle 

 50 

50 

33 

67 

150 

150 

100 

100 

 50.00 

50.00

33.00

67.00

150.00

150.00

100.00

100.00
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Table 1: Frequencies and percentages of demographic variables 

of Study (N = 100)
had affected them more during the war time.

D I S C U S S I O N

The study revealed that the wars and con�icts have been 

seen to affect girls at most in comparison to boys. To affect 

the society, it is the easiest approach to destroy and disturb 

the females as they are the foundational pillars of every 

family. They are more vulnerable because of the poor 

socioeconomic and unequal status in the society [13]. In 

addition, as males are responsible to look after the families 

as head, this added stress and burden in them. Males are 

able to cope with the stress in a better way as they had an 

opportunity to socialize, meet with people and had 

adequate options for recreation and rehabilitation as 

compared to females. This helps them in combating mental 

health stressors and leads a healthy life [14].  Considering 

that Pakistan is a developing country where already women 

are provided lesser opportunities and where minimal 

attention is given to the psychosocial health of women, 

those females who are affected by wars are restricted to 

their homes and have reduced mobility owing to the 

societal and cultural backgrounds [15]. Therefore, the 

government should pay special consideration to this area 

for making this place a better one for the females, a place 

which is safe and secure, both physically and mentally [16-

18].  Out of all the participants, 33% used to live in a nuclear 

family. The children of such families reported that they had 

minimal chances of interaction with people around them, 

had limited access to the neighbors because of the con�ict 

and unfavorable situations and had limited access to 

coping mechanisms because of the limited family size. 

Also, the children from such families reported that both the 

parents had been busy during wartime to ensure adequate 

food and health supply for their kids and this adds on to 

their overall work load which gave them minimal options to 

spend effective time with their children thus affecting their 

mental health as well. In contrast, children living in joint 

family system, 66% reported that they had better options 

for recreational facilities as they tend to get more time with 

their siblings and cousins and if one member of the family 

was busy, the other guardians and the elders were present 

to address their needs and requirements timely. This did 

not only help them during the war time to be less stressful 

and depressed and but also proved to help in coping 
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Range

DASS 21

Figure 1: Framing Scores for Different Reward Sizes (N = 300)

Table 2 indicated that depression, anxiety and stress scale 

showed a skewness of 0.22 which means that most of the 

children who were war affected and were internally 

displaced showed these symptoms.

Potential Actual
Skew KurtVariables K α

.91 33.23(4.33) 10-100 14-89 0.22 0.78

Table 2: Psychometric Properties of the Study Major Variables/ 

Scales 

Note. DASS = Depression Anxiety and Stress Scale

The p-value of less than 0.001 in column 5 indicated that 

children belonging to year 2002 were victimized of war the 

most and had severe psychosocial effects as re�ected by 

the table 3. However, the children belonging to year 1998 

were least affected in comparison because of their growing 

age in contrast to their fellow study subjects who were 

comparatively younger and had weak coping mechanisms. 

Hence this �nding is re�ective of the fact that the more a 

child grows up, the more better coping mechanism he has 

and less psychosocial impacts of war can be seen on him. 

Younger children are affected more because of their age 

and poor coping mechanisms (Table 3). 

2

2 B

3 C

4 D

Variables 1 2 3 4 5

—

—

—

—

0.67**

—

—

–-

0.79*

0.49*

—

—

0.59**

0.74*

0.82***

—

0.69**

0.87**

0.58*

.57**

Table 3: Correlation of study variables (N=300)

The correlation scale identi�ed that the factors such as 

loss of housing, family, �nances, employment and the lack 

of accessibility to health care services have direct 

correlation with the increase in psychosocial impacts 

(Table 4). The girls also highlighted that the cases such as 

rape, assault and violence also are directly and positively 

correlated with their disturbed mental health. There were a 

few disagreements or difference of opinions in responses 

of girls and boys because their perception, attitudes and 

experiences varied on individual basis but both the genders 

agreed to these common and generalized reasons which 

1

2

3

4

5

Item No. Item-total Correlation 

0.73

0.65

0.68

0.66

0.69

Item No. Item-total Correlation 

6

7

8

9

10

0.67

0.68

0.69

0.67

0.69

Table 4: Item-total Correlation of Scale (N = 50)
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mechanisms after the war was over in comparison to 

children to whom such help was absent [19].  Many children, 

especially girls reported that they �nd di�culty to adjust in 

new environment as they did not know the language to 

communicate, they could not go to schools and could not 

get basic rights of life [20]. They experienced massive 

rejection and disapprovals from the residents of areas 

where they were internally displaced [9]. The study 

participants were also asked about the rehabilitation 

options and their views on it. Both girls and boys mentioned 

that rehabilitation is the most important and needed thing. 

Their suggestions included making rehabilitation a priority 

for all such children in addition to the provision of basic 

facilities [21].
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C O N C L U S I O N

The study concluded that military wars have major 

in�uences on the psychosocial factors of health. They 

affect almost all age groups, all genders and all ethnicities. 

The study also signi�es that among all the genders, the 

females were the most affected and the vulnerable group 

and among all the age groups, children of middle and 

secondary schools were the most affected. Conclusively, 

women were the most marginalized and vulnerable groups 

in the society and their rights and needs go unaddressed 

during the war times, therefore, it is important that 

adequate facilities should be provided to them so that they 

may have better and healthy life after the crisis gets over. 

Therefore, rehabilitation centers should have adequate 

facilities for the females where they may get chance to 

develop their skills, enhance their abilities and improve 

their quality of life for the better mental health outcomes.
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Iodine de�ciency is a public health problem worldwide. Iodization of salt is a valuable technique 

to overcome iodine insu�ciency. There are, however, problems in uniform iodization of salt. The 

study was conducted to investigate comparative stability and uniformity of mixing of iodine in 

iodized salt forti�ed with aqueous solution of KIO (powder grade salt) or the same compound 3 

added additionally in dry form (granular grade salt). Objective: To assess the stability of iodine in 

differently iodized salts. Methods: The research study was conducted in the laboratory of 

Nutrition, Section of the Food science Division of Nuclear institute for Food and Agriculture 

(NIFA), Peshawar. Salt samples were prepared in a medium sized salt crushing facility at Lahore. 

These samples were transported in bulk packing to Nuclear Institute for Food and Agriculture 

(NIFA), Peshawar. Following 3 types of samples will be prepared; powder grade salt forti�ed with 

50 ppm of iodine as KIO  solution using drip system, granular grade salt iodized with the same 3

system without additional KIO (this grade of iodized salt always lacks complete and 3 

homogeneous iodization and needs addition of more iodine to attain the 50 ppm level) and 

granular grade salt iodized with additional KIO  to make up the total to 50 ppm. The salt samples 3

were packed in high density polyethylene (HDPE) and low density polyethylene (LDPE) packing 

separately. Analysis was carried out at the initial stage (0day) and subsequently at monthly 

interval up to fourth month. By standard iodometric titration all collected salt samples were 

tested for their iodine levels. Data were statistically analyzed using Statistic version 8.0. ANOVA 

were worked out by completely randomized design with factorial arrangement. Results: Means 

were separated using Tuckey HSD test. The mean moisture contents of salt packed in LDPE and 

HDPE varied signi�cantly (P < 0.05), salt packed in LDPE showed higher average moisture 

contents than the salts packed in HDPE. Effect of iodization type was also signi�cant (P<0.05) on 

the moisture contents of the salts. Granular salt iodized with drip and additional dry KIO  had the 3

highest moisture contents followed by granular salt iodized with drip system and the lowest 

moisture content was exhibited by powdered salt iodized with drip system only. The mean 

moisture contents of salt during different storage intervals were signi�cantly (P < 0.05) different 

from each other, except during third and four month, With the salt showing higher average 

moisture contents during the last month and lowest in the �rst month. Effect of iodization type 

was also signi�cant (P<0.05) on the moisture contents of the salt. Granular salt iodized with drip 

and additional dry KIO  had the highest moisture contents followed by granular salt iodized with 3

drip system and the lowest moisture content was exhibited by powdered salt iodized with drip 

system only. The mean moisture contents of salt during different storage periods were 

signi�cantly (P < 0.05) different from each other, except during third and four month. The salt 

showed higher average moisture contents during the last month and lowest in the �rst month. 

Effect of packing material type was also signi�cant (P<0.05) on the moisture contents of the 

salt. The mean moisture contents of salt packed in LDPE and HDPE varied signi�cantly (P < 0.05). 

However, salt packed in LDPE showed higher average moisture contents than that of salts 

packed in HDPE. Conclusions: The powder salt retained iodine better than the other two salts 

types used. The iodine retention gradually decreased during storage periods. Among the 
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R E S U L T S

Moisture contents of differently iodized salt packed in 

two types of packaging materials: The means concerning 

the moisture content of various salts stored in low density 

polyethylene (LDPE) and high density polyethylene HDPE 

are presented in Table 1.The mean moisture contents of 

salt packed in LDPE and HDPE varied signi�cantly (P < 0.05), 

salt packed in LDPE showed higher average moisture 

contents than the salts packed in HDPE. Effect of 

iodization type was also signi�cant (P<0.05) on the 

moisture contents of the salts. Granular salt iodized with 

drip and additional dry KIO  had the highest moisture 3

contents followed by granular salt iodized with drip system 

and the lowest moisture content was exhibited by 

powdered salt iodized with drip system only.

Reaction 1: Free Iodine is liberated from salt iodate

Addition of H SO  in iodated salt sample releases of free 2 4

iodine present in the salt sample.

KI is added in larger amount to solubilize the iodine that is 

set free, which isn't soluble in pure water under normal 

conditions.

Reaction 2: Free Iodine titrated with thiosulfate

In the titration phase sodium thiosulfate consumed the 

iodine that are freely available in salt sample. The amount 

of the iodine that is set free from the salt depends on the 

quantity of thiosulfate used.

Starch is added and it acts as indicator in this reaction, 

results in production of blue color after reaction with freely 

available iodine. When added near the end of the titration 

the disappearance of blue color with moreover titration 

shows that all of the iodine that has been set free and left 

been used by thiosulfate.

Reagent Preparation

0.005M Sodium thiosulfate (Na2S203), 2N Sulfuric acid 

(H2SO4),  10% Potassium iodide (KI), Starch indicator 

solution were Used.

Calculation: % Moisture= loss in weight of sample x 100

                                                      Weight of sample     

Statistical Analysis

Data were statistically analyzed using Statistic version 8.0. 

ANOVA were worked out by completely randomized design 

with three factorial arrangement. Means were separated 

using Tuckey HSD test.
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Iodine is a trace element having atomic mass 126.9 atomic 

mass unit (amu), present in the outer layer of the earth  . 

Iodine is usually but irregularly dispersed in the earth's 

surroundings as iodide  . Iodide is mostly found in the 

oceans and iodide ions in salt water corrode to form basic 

iodine which is unstable and evaporates into the 

environment and proceeds to the earth by rainwater and 

�nishing the cycle in this approach. In 1813, iodine was 

primary cut off from seaweed followed by thoughts for cure 

of goiter  . Iodine is necessary constituent of the hormones 

formed by the thyroid gland. The body of healthy person 

includes 15-20 mg of iodine in which 70-80 percent is 

present in the thyroid gland.The need of iodine in the diet 

goes ahead to iodine shortage which consists of a wide 

spectrum of mental, goiter and rational de�ciency 

including deaf-mutism, cretinism and paralysis  . Iodine 

de�ciency disorder can also lead to miscarriages, infant 

deaths, stunted growth, abortions, spastic diplegia, 

congenital anomalies and lesser degrees of neurological 

defects Iodine absence harmfully affects the physical 

condition of women, quality of life and as well as economic 

productivity. Youth and adults require iodine in quantity of 

150 μg/day. Worldwide two billion individuals taking 

inadequate iodine ingestion, in which sub-Saharan Africa 

and south Asia mostly affected. Salt iodization is done for 

the control of iodine insu�ciency in all the countries, 

which is gainful way to supply to economic and social 

improvement. In Europe and USA key dietetic sources of 

iodine are milk and bread. In constant iodine insu�ciency, 

the iodine substance of the thyroid may fall to less than 20 

μg. In iodine su�cient region, the adult thyroid catch about 

60 μg of iodine per/day to equilibrium losses and keep 

amalgamation of thyroid hormone. Salt is a perfect 

transporter of micronutrients in sight of its almost uniform 

and universal regional utilization Iodized oil and iodized salt 

are appropriate for the alteration of iodine insu�ciency on 

a mass weighing machine. For 3-5 years cruel iodine 

shortage can be corrected by a single dosage of iodized oil 

Iodized-oil injections are rapidly effective and are 

recommended as an emergency measure where there is 

severe de�ciency Salt forti�cation with iodine is stable, 

inexpensive and effective way of guaranteed enough iodine 

ingestion. Iodization of salt is a valuable technique towards 

falling iodine lacking in populations. It is a widespread 

foodstuff, ingestion is seasonally constant and easily 

dispersed  .

I N T R O D U C T I O N M E T H O D S

packaging material used the salt in low density polyethylene showed higher moisture content. 

During storage intervals the average moisture content increased. The granular salt (grade II) 

showed maximum moisture content among the three salt types.
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Table 3: Moisture contents (%) of salt packed in different 

packaging materials during different storage periods

Means with different superscript are signi�cantly different at p< 

0.05.
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Moisture contents of differently iodized salt during 

different storage periods : The mean moisture content of 

differently iodized salt and at different storage intervals are 

presented in Table 2. The mean moisture contents of salt 

during different storage intervals were signi�cantly (P < 

0.05) different from each other, except during third and 

four month, With the salt showing higher average moisture 

contents during the last month and lowest in the �rst 

month. Effect of iodization type was also signi�cant 

(P<0.05) on the moisture contents of the salt. Granular salt 

iodized with drip and additional dry KIO3 had the highest 

moisture contents followed by granular salt iodized with 

drip system and the lowest moisture content was exhibited 

by powdered salt iodized with drip system only.
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Table 1: Moisture contents (%) of differently iodized salt packed in 

two types of packaging

Means with different superscript are signi�cantly different at p< 

0.05.

LDPE= Low density polyethylene, HDPE= High density 

polyethylene

Table 2: Moisture contents (%) of differently iodized salt during 

different storage periods

Moisture contents of salt packed in different packaging 

materials during different storage periods: The mean 

values of moisture content of various salt stored in low 

density polyethylene (LDPE) and high density polyethylene 

(HDPE) during different storage intervals are presented in 

Table 3.The mean moisture contents of salt during 

different storage periods were signi�cantly (P < 0.05) 

different from each other, except during third and four 

month. The salt showed higher average moisture contents 

during the last month and lowest in the �rst month. Effect 

of packing material type was also signi�cant (P<0.05) on 

the moisture contents of the salt. The mean moisture 

contents of salt packed in LDPE and HDPE varied 

signi�cantly (P < 0.05). However, salt packed in LDPE 

showed higher average moisture contents than that of 

salts packed in HDPE.

Moisture contents of differently iodized salt packed in 

two types of packaging materials during different 

storage periods: The moisture content of granular salt 

grade I packed in LDPE during initial analysis was 

signi�cantly different from �rst and second storage 

periods and non-signi�cantly different from third and 

fourth month (Table 4).

Table 4: Moisture contents (%) of differently iodized salt packed in 

two types of packaging materials during different storage periods

Means with different superscript are signi�cantly different at p< 

0.05.

LDPE= Low density polyethylene, HDPE= High density 

polyethylene

Iodine contents of differently iodized salt packed in two 

types of packaging materials: The means concerning the 

iodine content of various salts stored in low density 

polyethylene (LDLE) and HDPE are presented in Table 5. 

The mean iodine contents of salt packed in LDPE and HDPE 

varied signi�cantly (P < 0.05), salt packed in HDPE showed 

higher average iodine contents than the salts packed in 

LDPE.  Effect of iodization type was also signi�cant 

(P<0.05) on the iodine contents of the salts. Powdered salt 

iodized with drip system had the highest iodine contents 

followed by granular salt iodized with drip system only and 

the lowest iodine content was exhibited by the granular salt 

iodized with drip additional dry KIO3.



Table 5: Iodine contents of differently iodized salt packed in two 

types of packaging

Means with different superscript are signi�cantly different at p< 

0.05. LDPE= Low density polyethylene, HDPE= High density 

polyethylene
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Iodine contents of differently iodized salt during different 

storage periods : The mean concerning the iodine content 

of differently iodized salt and during different storage 

period are presented in Table 6. The mean iodine contents 

of salt during different storage periods were signi�cantly (P 

<0.05) different from each other. 
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Retention contents of differently iodized salt packed in 

two types of packaging materials: The means concerning 

the retention content of various salts stored in low density 

polyethylene (LDPE) and HDPE are presented in Table 9. 

The mean retention contents of salt packed in LDPE and 

HDPE varied signi�cantly (P<0.05), salt packed in HDPE 

showed higher average retention content than the salts 

packed in LDPE [7].  studied the effects of packaging 

materials on the stability of iodine in iodized salt. He stored 

the iodized salt in three types of packaging materials HDPE, 

LDPE and WHDPE. The obtained results showed HDPE 

retained iodine from iodized salt better than the two other 

packaging materials used. The percentage of iodine lost at 

the six month was 22.55 %, (stored in LDPE), 15.12 % (stored 

in HDPE) and 23.88 % (stored in WHDPE) [19].

Table 9. Retention contents (%) of differently iodized salt packed 

in two types of packaging.

Table 10: Retention content (%) of salt packed in different 

packaging materials during different storage periods

Means with different superscript are signi�cantly different at p< 

0.05.

LDPE= Low density polyethylene, HDPE= High density 

polyethylene

Table 6: Iodine contents of differently iodized salt during different 

storage periods

Iodine contents of salt packed in different packaging 

materials during different storage periods: The mean 

concerning the iodine content of various salt stored in low 

density polyethylene (LDPE) and HDPE and during different 

storage period are presented in Table 7. The mean iodine 

contents of salt during different storage intervals were 

signi�cantly (P <0.05) different from each other. 

Table 7: Iodine contents of salt packed in different packaging 

materials during different storage periods

Means with different superscript are signi�cantly different at p< 

0.05.

LDPE= Low density polyethylene, HDPE= High density 

polyethylene

Means with different superscript are signi�cantly different at p< 

0.05.

LDPE= Low density polyethylene, HDPE= High density 

polyethylene

Retention content of salt packed in different packaging 

materials during different storage periods: The means 

concerning the retention content of salts stored in low 

density polyethylene (LDPE) and HDPE during different 

storage intervals are presented in Table 9. The mean 

retention contents of salt packed in LDPE and HDPE varied 

signi�cantly (P<0.05), salt packed in HDPE showed higher 

average retention content than the salts packed in LDPE. 

The salt showing higher average retention level during the 

1st month and lowest in the fourth month.

Retention contents of differently iodized salt during 

different storage periods: The means concerning the 

retention content of differently iodized salts during 

different storage intervals are presented in Table 11.The 

mean retention contents of salt during different storage 

periods were signi�cantly (p<0.05) different from each 

other. The salt showing higher average retention level 

during the 1st month and lowest in the fourth month. There 

were non-signi�cant difference in the retention content of 

granular salt iodized with drip system and granular salt 

iodized with drip and additional dry KIO3. The highest 

Salt

Packing
Powder

Granular
(Grade I)

Granular
(Grade II)

Mean

LDP

EHDPE

Mean

91.99±2.21bc

95.57±1.92a

93.78a

89.96±4.12d

94.03±2.65ab

92.00b

92.27±4.09c

93.14±3.25bc

92.71b

91.41b

94.25a



retention was exhibited by the powder salt followed by 

granular salt iodized with drip and additional dry KIO3 

system which is then followed by granular salt iodized with 

drip system only.
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Table 11: Retention contents (%) of differently iodized salt during 

different storage periods
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Granular salt iodized with drip and additional dry KIO3 had 

the highest moisture contents followed by granular salt 

iodized with drip system and the lowest moisture content 

was exhibited by powdered salt iodized with drip system 

only. Diosady and Mannar examined the stability of iodine in 

typical salts available in 12 countries in a controlled 

laboratory setting, at high temperature (40°C) and 

controlled humidity (60 or 100%) for periods up to 12 months 

[15]. They stored the salt samples in three different types of 

packaging materials i.e woven high density polyethylene 

(HDPE) bags, low-density polyethylene (LDPE) �lm bags, 

and in open plastic containers. They found that the 

Packaging affected the levels of moisture present in salt 

samples. The LDPE �lm provided an excellent moisture 

barrier, and maintained the total moisture content in each 

bag approximately constant. In open containers the 

absorbed and condensed moisture was retained and 

contributed to the instability of iodine. Woven HDPE bags 

allow the �ow of air and moisture, behaved similarly to the 

open containers. Another study assessed the effect of salt 

moisture content, relative humidity and packaging 

materials on the stability of iodine. In controlled laboratory 

setting he examined the typical salts collected from 

different salt industries for period of six months. The salts 

containing the higher moisture content lost iodine rapidly. 

The unre�ned salt containing 14% moisture retained only 

17.85% iodine of its original after six months of storage. 

Higher the percentage of iodine retention in salt if lower the 

moisture content. Salt containing higher moisture content 

lost iodine at higher rate than the salt contained less 

moisture content [9]. Haque (2009) assessed the effect of 

salt moisture content, relative humidity and packaging 

materials on the stability of iodine. In controlled laboratory 

setting he examined the typical salts collected from 

different salt industries for period of six months. The salts 

containing the higher moisture content lost iodine rapidly. 

The unre�ned salt containing 14% moisture retained only 

17.85% iodine of its original after six months of storage. 

Higher the percentage of iodine retention in salt if lower the 

moisture content. Salt containing higher moisture content 

lost iodine at higher rate than the salt contained less 

moisture content. The packaging materials affect the level 

of moisture present in salt. The absorbed and condensed 

moisture was retained in the open container and resulted in 

instability of iodine, woven high density polyethylene also 

allowed the �ow of air and moisture resulted in loss of 

iodine. The low density polyethylene provided an excellent 

moisture barrier [21]. The moisture content of granular salt 

grade I was signi�cantly different from powdered salt and 

non-signi�cantly different granular salt grade II in our 

study. While the moisture content of granular salt grade I 

packed in LDPE during fourth month was signi�cantly 

different from the other storage periods and non-

signi�cantly different from the third month [10]. The 

moisture content of granular salt grade I was non-

signi�cantly different from powdered and granular salt 

grade II [11]. The moisture content of granular salt grade II 

was signi�cantly different from powdered salt and non-

signi�cantly different from granular salt grade I. The 

moisture content of granular salt grade II packed in HDPE 

during fourth month was non-signi�cantly different from 

Retention contents of differently iodized salt packed in 

two types of packaging materials during different 

storage periods: The retention content of granular salt 

grade II packed in HDPE during �rst storage period was 

signi�cantly different from third and fourth storage period 

and non-signi�cantly different from second storage 

period. The retention content of granular salt grade II was 

non-signi�cantly different from powdered and granular 

salt grade I. He stored the iodized salt in three types of 

packaging materials HDPE, LDPE and WHDPE. 

Table 12: Retention contents (%) of differently iodized salt packed 

in two types of packaging materials during different storage 

periods

Means with different superscript are signi�cantly different at p< 

0.05.

LDPE= Low density polyethylene, HDPE= High density 

polyethylene

D I S C U S S I O N
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other storage periods. The moisture content of granular 

salt grade II was signi�cantly different from powdered salt 

and non-signi�cantly different from granular salt grade I 

[12]. examined the stability of iodine in typical salts 

available in 12 countries in a controlled laboratory setting, 

at high temperature (40°C) and controlled humidity (60 or 

100%) for periods up to 12 months [13]. They stored the salt 

samples in three different types of packaging materials i.e 

woven high density polyethylene (HDPE) bags, low-density 

polyethylene (LDPE) �lm bags, and in open plastic 

containers [14]. They found that the Packaging affected 

the levels of moisture present in salt samples. The LDPE 

�lm provided an excellent moisture barrier, and maintained 

the total moisture content in each bag approximately 

constant. In open containers the absorbed and condensed 

moisture was retained and contributed to the instability of 

iodine. Woven HDPE bags allow the �ow of air and moisture, 

behaved similarly to the open containers. A study assessed 

the effect of salt moisture content, relative humidity and 

packaging materials on the stability of iodine. The low 

density polyethylene provided an excellent moisture 

barrier [15]. Effect of iodization type was also signi�cant 

(P<0.05) on the iodine contents of the salts. Powdered salt 

iodized with drip system had the highest iodine contents 

followed by granular salt iodized with drip system only and 

the lowest iodine content was exhibited by the granular salt 

iodized with drip additional dry KIO3 while a research 

studied the effects of packaging materials on the stability 

of iodine in iodized salt. He stored the iodized salt in three 

types of packaging materials HDPE, LDPE and WHDPE [16]. 

The mean iodine contents of salt during different storage 

periods were signi�cantly (P <0.05) different from each 

other. Ranganathan and Narasinga [16]  observed iodine 

losses of about 20% in iodized salt after the period of 12 

months. Similarly another analysis performed by them on 

�ve types of Indian salt (including powder and crystal) they 

found iodine losses after 3 months 28-51 %, after 6 months 

35-52 %, and up to 66 % after 12 months of period showing 

losses of iodine over the period of time. Losses from 

powder salt appeared lower. Similar results were also 

obtained in our study. A study observed the effect of 

storage and exposure of salt in Ghana. They observed 10% 

to 100% losses in iodine levels depending upon storage 

conditions indicating that losses of iodine occur during 

storage [17]. The mean iodine contents of salt during 

different storage intervals were signi�cantly (P <0.05) 

different from each other. The salt showing highest 

average iodine content during the initial analysis and 

lowest in the last (fourth month). The mean iodine contents 

of salt packed in LDPE and HDPE varied signi�cantly (P < 

0.05), salt packed in HDPE showed higher average iodine 

contents than that of salts packed in LDPE [18] . Hence 

WHDPE lost more iodine within six months compared to 

HDPE and LDPE. Beyene (2010) studied the effects of 

storage time and packaging materials on the mean iodine 

content of iodized salt. He stored the iodized salt in three 

types of packaging materials HDPE, LDPE and WHDPE. 

Similar results were also obtained in our study that HDPE 

retained iodine from iodized salt better than the other 

packaging material used i.e LDPE [19]. Another study found 

to decrease during storage, the powdered salt and brown 

crystal salt had iodine in the recommended level. On the 

contrary, white crystal salt contained only half (7 ppm) that 

recommended at the retail level (15 ppm). Similarly in our 

study the iodine retention was maximum in powder salt 

followed by other two types of salt. He conducted study on 

iodine losses in iodized salt following different storage 

periods. They estimated the Iodine retention in three types 

of iodized salt, powdered salt, white crystal and brown 

crystal salt at an interval of 15 days following commonly 

practiced storage methods. Powdered salt had maximum 

iodine retention (91.16%) followed by brown crystal salt 

(84.24%) and white crystal salt (76.71%)  [20].

C O N C L U S I O N

The iodine content of powder salt was high. During storage 

period the iodine content decreased. Among the packaging 

materials used the iodine content was maximum in high 

density polyethylene. The iodine retention was maximum in 

high density polyethylene. The powder salt retained iodine 

better than the other two salts types used. The iodine 

retention gradually decreased during storage periods. 

Among the packaging material used the salt in low density 

polyethylene showed higher moisture content. During 
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

PFPS (Patellofemoral Pain Syndrome) is a generic term that 

refers to pain that originates in the patellofemoral joint or in 

the soft tissues surrounding the joint. Kneeling, sitting, 

climbing stairs, and running are all examples of activities 

that might aggravate the problem over time. In the past, 

this condition was referred as anterior knee pain, although 

this is misleading because pain can be felt throughout the 

knee joint [1-4]. PFPS has an impact on daily activities. 

Score less than 83 on Anterior Knee Pain Questionnaire 

denoted the presence of Patellofemoral pain syndrome.  

Patients taken from different hospitals of Lahore aged 

between 18 to 35 years showed prevalence of PFPS higher 

in females (21.53%) than males (16.58%) [5]. Another study 

showed high prevalence rates of PFPS in females. Female 

university athletes were shown to have a signi�cant 
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Association of Patellofemoral Syndrome with Prolonged Duration of Sitting 
among Teachers; A Cross-Sectional Survey
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Although there are several etiologies for patellofemoral pain syndrome, prolonged sitting is one 

of the less well-understood causes. Recently, there has been some discussion about the 

alignment problems. Objective: the study was to determine the association of patellofemoral 

syndrome with duration of sitting among teachers. Methods: This was a Cross-Sectional Study 

conducted among 278 males 104 (37.4%) and female 174 (university teachers having an age range 

of 25 to 50 years, spending an average of 4 hours in sitting 62.6%) position and having pain were 

included in the study, based on convenience sampling technique. Data was collected after 

taking ethical approval from The University of Lahore by using the SNAPPS (survey instrument 

for natural history, etiology, and prevalence of patellofemoral pain studies) Questionnaire. SPSS 

25 was used to analyze data. Results: The descriptive statistics showed a mean and standard 

deviation to be 30.81± 4.08 for age, 5.39± 1.09 for the sitting duration, 5.233±2.81 for teaching 

experience, and 22.28±11.48 for patellofemoral pain syndrome. The results showed that there 

were 12.6% of teachers with no chances of PFPS at the time of data collection, 11.5% with 

minimal chances, 73% had borderline and 2.9% having early symptoms of PFPS. The results 

regarding association of PFPS and sitting duration per day showed a signi�cant direction 

association as shown by p-value 0.01. Conclusion: The study concluded that there was a 

signi�cant association between number of sitting hours and PFPS among teachers. Most 

prolonged sitters are at more risk for developing patellofemoral pain syndrome. There were no 

teachers in the advance stage of patellofemoral pain syndrome.
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frequency of patellofemoral pain syndrome. Out of 160 

females tested, 21.3% were feeling limp, 65% were feeling 

pain while walking, all of them were having trouble 

ascending stairs, 15.6% were being unable to run, and 

33.8% were feeling light pain and 45.6% were feeling severe 

pain [6]. On the contrary to this, the frequency of PFPS was 

detected through Kujala Scoring questionnaire in sports 

scientists students of Lahore was found to be higher in 

males (62.15%) than in females (37.85%). PFP is prevalent 

among sports sciences students, with 63.54 percent 

reporting mild or no symptoms of anterior knee pain, 26.74 

percent reporting moderate symptoms, and 9.72 percent 

reporting severe symptoms [7]. Some persons may be 

impacted by PFPS because of a VMO/VL imbalance in their 

body. The major cause is muscle atrophy in the VMO, which 
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known arthritis, malignancy, knee apmutation were 

excluded. The diagnosis of anterior knee pain (AKP) or 

PFPSis problematic because there is no agreed-upon 

diagnostic criteria. As a result, it's usually a diagnosis made 

after all other disorders have been ruled out. The region of 

pain, age, length of symptoms, prevalent aggravating 

circumstances, manual palpation, and elimination of other 

illnesses are used to diagnose AKP [21]. So, the data was 

collected by using the SNAPPS [1]  (survey instrument for 

natural history, aetiology and prevalence of patellofemoral 

pain studies) Questionnaire after excluding other 

diagnosis. Data analysis was performed using SPSS version 

25.0. Mean and Standard Deviation was calculated for 

continuous quantitative variables, while for categorical 

variables frequency and percentages were calculated. Chi 

square test and cross tabs was performed to analyze the 

data association and Data was represented in the form of 

pie charts and bar charts.
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leads in inordinate lateral track of the patella due to lateral 

ligament residual strain [8]. Hypo mobility of the medial 

patellofemoral joint sliding or decreased extensibility of 

the tensor fascia lata, iliotibial tract, or lateral retinaculum, 

for example, may result in increased lateral joint stress 

during knee �exion. Inappropriate joint load may remain if 

movement constraints are not addressed [9-10]. PFPS has 

a complicated etiology with several risk factors, some of 

which are controllable and others not. Changes in 

patellofemoral joint pressure and load caused by 

impairments in proximal, regional, and distal variables are 

widely regarded as a role in the development of PFPS. A 

considerable percentage of people with PFPS experience 

continuous symptoms and do not see long-term 

improvements, which might be due to other abnormalities 

that are not corrected by exercise. Joint and soft tissue 

mobility issues may contribute to the continuation or 

progression of pain [11-13]. PFPS may be induced by a 

patellar trauma, but it is more usually caused by a 

combination of variables (multifactorial causes), such as 

patellofemoral overuse and overload, anatomical and 

biomechanical abnormalities, reduced muscle, imbalance, 

as well as dysfunction. A combination of these elements is 

more likely to cause PFPS to worsen and be more resistant 

to treatment [14-16]. Although there are several etiologies 

for patellofemoral syndrome, prolonged sitting with knee 

�exion is one of the possible cause [17-18] which is less 

explored. Most of the variables previously discussed are 

associated with traumatic and joint disease. Recently, 

there has been some discussion about the alignment 

problems. Teachers are among the members of the 

population who may be forced to such lengthy periods of 

sitting. In this manner, it may bene�t teachers and the 

whole community. The objective of study is to determine 

the association of patellofemoral syndrome with duration 

of sitting among teachers.

M E T H O D S

This was a Cross-Sectional Study. The study was held at 

The University of Lahore. Sample size was calculated to be 

278 with the help of previous literature [19].          

Population size

Anticipated% frequnecy (p)

Con�dence Limits as +/- 
Percent of 100

Design effect (for complex 
sample surveys�DEFF)

1000

50

5

1.0

If large, leaves as one 
million

Between 0 & 99.99. if 
unknown. use %

Absoluute precision%

1.0 for random sample

Samle Size for % Frequency in a population (Random Sample)

278 male and female university teachers having an age 

range of 25 to 50 years, and average of 4 hours in sitting 

position and having pain in knee joint were included in the 

study by using convenient sampling [20]. Patients having 

R E S U L T S

The descriptive statistics showed a mean and standard 

deviation to be 30.82± 4.09 for age, 25.6 + 3.98 for BMI, 5.39± 

1.09 for sitting duration, 5.233± 2.81 for teaching experience 

and 22.28±11.48 for patellofemoral pain syndrome. The 

results regarding gender showed that there were 37.4% 

male and 62.6% female teachers. The results regarding 

marital status showed that there were 53.2% married and 

46.8% unmarried teachers. The results regarding PFPS 

scale showed that there were 12.6% teachers with no 

chances of PFPS at the time of data collection, 11.5% with 

minimal chances, 73% borderline PFPS and 2.9% having 

early symptoms of PFPS. There was no participant in 

advance stage PFPS (81-100%) [Table I]. The chi square test 

was applied to determine association of PFPS and sitting 

duration per day which showed signi�cant association as 

shown by p value 0.01. Most prolonged sitters were at 

borderline of developing PFPS [Table II]. 

Age

BMI
Average sitting 
duration per day

Teaching experience

Gender (n=278)

Marital Status  (n=278)

PFPS Score (n=278)

Male

Female

Married

Unmarried

Total score

No PFPS (0-20%
Score)
Minimal PFPS (21
-40% Score)

Borderline PFPS 
(41-60% Score)

30.82±4.09

25.6 + 3.98

5.4±1.1

5.33±2.81

22.28±11.48

104 (37.4)

174 (62.6)

148 (53.2)

130 (46.8)

35 (12.6)

32 (11.5)

203 (73.0)

Variable Mean + S.D  f(%)
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Table 1: Demographic characteristics and PFPS Score of 

Participants

D I S C U S S I O N

A substantial number of patients with PFPS participated in 

this research, and it is the �rst time that the frequency of 

PFPS with extended sitting has been reported. Our results 

agree with those of earlier investigations. A study by 

Ndonye, Matara & Muriithi (2019) looked into the prevalence 

of musculoskeletal illnesses in Kenyan primary school 

teachers in Machakos County. Knee pain prevalence was 

the second most impacted pain after low back pain with 

57.6 percent teachers affected from it. The age factor, 

teaching for more than four hours while sitting, working 

with a head-down posture, and absence of back support on 

chairs were all positively associated risk factors with the 

musculoskeletal pains in the teachers [22]. Another 

research investigated the negative consequences of 

sitting among Iranian o�ce workers. Results revealed that 

there's a link between sitting for long periods of time (more 

than 8 hours a day) and fatigue during the workday, reduced 

job satisfaction, hypertension, and musculoskeletal 

symptoms in different body areas of the o�ce workers. 42 

percent of o�ce workers with prolonged sitting were 

found to be suffering from knee pain. Thus, sitting had a 

negative impact on o�ce workers. Results of the study by 

Daneshmandi, et al (2017) are in line with the results of the 

current study [23]. Sedentary time is a signi�cant factor 

for o�ce workers. This sedentary period may have 

musculoskeletal effects on o�ce workers, in addition to 

cardio-vascular and metabolic health hazards. During two 

hours of extended sitting, acute unfavorable consequence 

of clinically signi�cant increase in thigh pain was 

discovered in the study by Baker, et al (2018). The observed 

changes show that prolonged sitting may cause 

musculoskeletal discomfort, and that taking breaks to 

break up extended periods of sitting is advisable. The study 

by Baker, et al (2018) considered 2 hours of working as 

prolonged sitting in contrary to the present study which 

undertook 4 hours as prolonged sitting period [24]. Lee, et 

al. (2019) stated that sedentary behavior which lasted 

longer more than 10 hours was linked to chronic knee pain. 

Obese people who have a low level of physical activity and 

spend more time sitting are more prone to develop chronic 

knee pain.  Findings of the study suggested that reducing 

general sedentary behavior, particularly among people 

with chronic knee pain, should be promoted. A high level of 

physical activity is recommended, especially for women 

over 50 and those who are obese. The study by Lee, et al 

(2019) has concurrent �ndings with the current study by 

showing effects of prolonged sitting on causing knee pain 

[25]. A study was conducted by Collins, et al. (2016) to 

evaluate the prevalence and characteristics of sitting pain 

in patients of patellofemoral pain syndrome. More than half 

of the study participants (54%) had problems in extended 

sitting and 26 percent patients stated pain in sitting after 

exercise. Patients having sitting pain were mostly females 

and were having lesser BMI and greater degree of pain [20]. 

Findings of Collins, et al. (2016) are in contrast to the 

�ndings of Lee, et al. (2019) where obesity contributed to 

knee pain instead of contribution of lower BMI to knee pain. 

Kim (2019) performed a study to see if there was a link 

between sitting duration and orthopedic issues in Korean 

seniors. Obesity was found to be strongly linked to sitting 

time in both men and women. Knee joint pain was found to 

be substantially linked with sitting duration of 7.5 hours per 

day. Findings are in line with the present study where 

prolonged sitting had contributed to the development of 

PFPS [26]. The strength of our study is that no previous 

study has investigated the association of prolonged 

standing with PFPS till yet. Majority of studies have 

evaluated the frequencies of different musculoskeletal 

symptoms with prolonged sitting but not speci�cally PFPS.

Early PFPS 
(61-80%Score) 8 (2.9)

Average 
sitting 
duration 
per day

26

5

0

4

35 (12.6%)

No PFPS 
(0-20% 
Score)

4

12

8

8

32 (11.5%)

40

73

43

47

203 (73.0)

0

0

4

4

8 (2.9)

70

90

55

63

278

0.01

2 hours

5 hours

6 hours

7 hours

Minimal 
PFPS 

(21-40% 
Score)

Borderline 
PFPS

Early 
PFPS 

(61-80% 
Score)

P- 
Value

Total

Table 2: Association of Average Daily Sitting Duration to 

PFPSScore

C O N C L U S I O N

The study concluded that there was signi�cant association 

between number of sitting hours and PFPS among 

teachers. Most prolonged sitters are more risk for 

developing patellofemoral pain syndrome. There were no 

teachers in advance stage of patellofemoral pain 

syndrome.
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Although a few diagnostic procedures are typically 

performed individually for patients with pharyngeal or 

esophageal symptoms, barium esophagography is a rare 

and inexpensive test that can compare swallowing 

function, esophageal, gastroesophageal re�ux, and 

severity and structural irregularities all at the same time [1-

3]. The gastrointestinal tract (GI), which travels from the 

mouth to the anus, suffers from gastrointestinal disorders. 

When a GI tract is tested, it looks normal, but it doesn't go 

well. This is called an active disease [4]. In the United 

States, it is estimated that 11% of the population suffers 

from chronic digestive disorders, with a rate of up to 35% 

for those 65 and older [5]. Upper gastrointestinal (GI) 

infections are more common in people aged 65 and over. 
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Barium is a non-invasive, low-cost imaging technology. Gastrointestinal (GIT) symptoms are 

common and have signi�cant economic and social implications. Objective: To determine the 

frequency of gastrointestinal diseases diagnosed on barium contrast studies. Methods:This 

research includes 125 participants suffering from Gastrointestinal Diseases. The research was 

carried out at a secondary care private sector hospital in Gujranwala, Pakistan. The information 

was gathered between January and April of 2022. All patients who were recommended for 

barium examinations and those who had never surgery before were included in the study. 

Images were obtained for research objectives immediately after barium was taken orally. SPSS 

version 20 was used to enter and evaluate data. Results: Out of 125 Patients about 62(49.6%) 

were male and 63(50.4%) were female. The age ranges from (13-88 years) with a mean age of 48 

years. The patients diagnose on barium study shows 11(8.8%) gastric ulcer, 7(5.6%) patients 

Achalasia, 19(15.2%) Diverticula, 10(8.0%) esophageal stricture, 13(10.4%) esophagitis, 5(4.0%) 

GERD, 7(5.6%) pyloric stenosis, 5(4.0%) SMA syndrome, 2(1.6%) others, and 46(36.8%) patients 

had normal radiological �ndings. Conclusion: Barium studies are a sensitive and reliable 

approach to identifying gastrointestinal problems. The barium studies should reclaim their 

place as a primary diagnostic tool by complementing endoscopy to provide physicians with 

information regarding the nature of the lesion.

A R T I C L E I N F O A B S T R A C T

The incidence of gastric and duodenal ulcers and their 

bleeding problems is increasing in adults worldwide [6]. 

Active dysphagia was a common throat problem between 

3.2% and 1.2% of the frequency, respectively [7].  In 

medicine as a radiocontrast agent, barium sulphate is 

extensively utilized. Barium swallows are used to assess 

gastroesophageal congestion, barium food is used for 

antrum and duodenum testing, and barium follow-up is 

used for small intestine testing. There are three sorts of 

barium courses that may be done, each with its own setup 

adjustment [8]. After the initial examination, the cause of 

the vomiting may be unknown, and a barium diet test may 

be needed to con�rm the diagnosis and allow treatment to 

begin without delay and dyspepsia [9,10]. A solid 
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dysphagia. It can be caused by structural issues including 

strictures and webs, as well as motility abnormalities such 

as achalasia. Compared to endoscopy, radiological 

assessment of dysphagia offers several advantages, 

including the capacity to evaluate both structural and 

motility abnormalities. Unless mucosal damage is evident 

[17]. Oral barium administration is also bene�cial in the 

diagnosis of small intestine volvulus. A complete 

obstruction is usually appropriately recognized, indicating 

the proper treatment, which is almost always early surgical 

intervention in nearly all cases. However, if barium 

emulsion enters the peritoneal cavity, this is a cause for 

concern [18]. 

gastroscope was used for depression, did not provide a 

complete abdominal examination, and was not implanted in 

the duodenum, barium studies have remained undisputed 

as a major diagnostic procedure in the diagnosis of 

gastrointestinal disorders over the past 60 years [11]. A 

barium diet can be used to diagnose gastric ulcers [12]. The 

presence of small outpunching's (diverticula) in the muscle 

wall of your large intestine that forms in the weakest parts 

of the intestine is structural disorder diverticulosis. The 

sigmoid colon, the most pressurized part of the lower 

intestine, is the most common. Diverticular disease is most 

prevalent in Western countries, affecting 10% of those over 

the age of 40 and 50% of those over the age of 60.    

Gastroesophageal re�ux disease (GERD) is a chronic 

disorder that comprises symptoms and mucosal ulcers 

caused by the retrograde movement of esophageal 

material in esophageal dyspepsia. A barium enema is a 

diagnostic procedure that uses X-rays to diagnose 

abnormalities in the colon and rectum. Unique barium-

containing highlights reveal the structure of the colon and 

rectum to show a clear view of the X-ray image. Dysphagia 

is a symptom of esophageal stricture, which is a 

constriction of the esophagus lumen. Patients frequently 

report it as swallowing di�culties. The majority of 

esophageal strictures are caused by peptic stricture as a 

result of long-term GERD, accounting for 70%-80% of ad1lt 

cases. The most prevalent cause of esophageal stricture 

development in the elderly and young children is the 

ingestion of caustic chemicals. when the oesophagus 

mucosa exposed the stomach contents.For diagnosing 

esophageal stricture, barium contrast swallows were 

reported to have 95% sensitivity. To avoid complications 

for patients with esophageal stricture, it's important to 

diagnose it early. With partial or full esophageal blockage A 

barium meal can be used to diagnose a stomach ulcer. This 

is a painless and risk-free procedure [12].In the general 

population, peptic ulcer disease is estimated to affect 5% 

to 10% of people at some point in their lives [13, 14]. 

Endoscopy is not necessary to rule out a malignancy when 

a stricture is clearly visible on radiography. In the 

assessment of individuals with dysphagia and heartburn 

symptoms [15]. A barium swallow is used to test the 

gastroesophageal junction, a barium meal is used to check 

the antrum and duodenum, and a barium follow-up is used 

to assess the small bowel [15,10]. The decision between 

single and double-contrast barium tests is based on the 

patient's indication. For the barium meal, double-contrast 

barium tests were done, but for the barium meal follow-up, 

single contrast barium studies were performed. A double-

contrast barium enema is a useful tool for detecting and 

morphologically de�ning polyps in the colon [16]. The 

esophagus or gastric cardia can cause esophageal 

This research included 125 participants suffering from 

Gastrointestinal Diseases..The study was conducted at the 

secondary care private sector hospital of Gujranwala, 

Pakistan. The data were collected between January 2022 

and April 2022. The data included all patients advised for 

barium studies and the patients with no prior surgery. 

Images were collected for research purposes shortly after 

the oral administration of barium. Images taken shortly 

after the Barium examination indicated a signi�cant 

pathological condition. Radiography equipment and an x-

ray machine are used to obtain GIT radiographs. A double-

contrast barium meal is a type of contrast radiography that 

involves taking x-rays of the esophagus and stomach with 

two different types of contrast to make the structures 

easier to see. In the mouth, a solution containing barium (a 

radiocontrast) was swallowed. A small layer of high-density 

barium was applied to the surface, and the hollow portion 

distended with gas. Radiographs were obtained in AP and 

Lateral Positions. Data were entered and analyzed on SPSS 

version 20.0.

R E S U L T S

Table 1 explains that the study comprised 125 patients with 

an average age of 48.3 years. (Age range: 13-88 years).

Yrs 13.00 88.00 48.3120+15.8

Age of the patients Minimum Maximum Mean+SD

 Table 1: Age of patients

Among these, 62 (49.6%) were male and 63 (50.4%) were 

female, Table 2.

Female

Male

Total

63

62

125

50.4

49.6

100.0

Gender of the patients Frequency Percent

Table 2: Gender of the patients

Table 2 explains multiple signs and symptoms observed in 

patients are dyspepsia 81(31.9%), vomiting 67(26.4%), 

weight loss 21(8.3%), dysphagia 34(13.4%), painful 
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coated region on the x-ray �lm will appear white. Colon 

blockage or possible gastrointestinal tract perforation are 

contraindications to barium. Barium has no obvious 

negative effects [10]. According to a study by Vincent et al, 

double-contrast barium is a reliable approach for 

diagnosing gastrointestinal problems, with a sensitivity of 

99% [22]. On barium scans, the intramural changes are 

visible. On barium meal, duodenal cap cicatrization is 

clearly visible. H. pylori eradication from the stomach and 

duodenum eliminates gastritis and duodenitis and 

signi�cantly minimizes ulcer recurrence. In three methods, 

barium contrast tests may be utilized to illustrate the GIT. 

Mucosal �lms are created by introducing a little amount of 

barium into the folds of the mucosa in a collapsed viscous. 

These images are ver y useful  for revealing fold 

abnormalities in the conditions. After the viscous has been 

distended with barium, barium-�lled images are obtained. 

These views are very useful for highlighting contour 

anomalies,  r igidity,  and �l ing irregularit ies [9]. 

Standardization is required for relatively precise barium 

sulfate suspension mixing. Perforations have increased 

due to the increased usage of gastrointestinal �breoptic 

endoscopy [24]. Esophageal perforations are four times 

more prevalent than gastric or duodenal perforations, and 

they can happen during diagnostic and therapeutic 

endoscopic procedures [9]. The  Findings of current 

gastrointestinal barium studies includes normal 46(36.8%), 

A c h a l a s i a  7 ( 5 . 6 % ) ,  d i v e r t i c u l a 1 9  ( 1 5 . 2 % ) , 

esophagealstricture 10(8.0%), esophagitis13(10.4%) 

gastric ulcer 11(8.8%), GERD 5(4.0%), pyloric stenosis 7( 

5.6%), SMA syndrome 5(4.0%), and others2(1.6%). David J. 

Ott and David W. Gelfand conducted retrospective research 

in North Carolina. On barium examination of the 

esophagus, they looked at 80 individuals who had an 

esophageal stricture. There were 35 ladies and 45 men in 

the group, with ages ranging from 24 to 84. Overall, 76 out of 

80 strictures were radiographically identi�ed with a 

sensitivity of 95 percent. Seventy-seven of the 76 

strictures found were of the short type (75 percent). The 

sensitivity of a well performed barium esophagogram is 

comparable to that of endoscopy in detecting esophageal 

stricture [25]. A study conducted by Muhammad Nawaz 

and Muhammad Jehanzaib in 2008 in Peshawar, Pakistan 

conducted a descriptive study. The study comprised 115 

individuals with peptic ulcer disease symptoms who were 

randomly assigned to this diagnostic approach. To 

establish whether the peptic ulcer was malignant or 

cancerous, barium diet tests were utilized. Endoscopy 

and/or surgery were used to con�rm the diagnosis in all of 

these individuals. According to the �ndings, 80 of the 115 

patients are male and 35 are female. Their ages varied from 

27 to 75 years old. There were 52 people with duodenal 

D I S C U S S I O N

Table 3: Signs and symptoms of the patients

Table 3  illustrate the types of studies carried out having a 

frequency of Barium Swallow in 101(80.8%), barium meal 

and follow through 9(7.2%), barium enema 10(8.0%), and 

distal lopogram 5(4.0%). Findings of gastrointestinal 

barium studies includes normal 46(36.8%), 

The double-contrast upper gastrointestinal series is a 

medically and �nancially sound alternative to endoscopy 

for  examining patients with dyspepsia or  other 

gastrointestinal symptoms who have not responded to an 

empirical trial of medicinal treatment [19]. Most clinically 

relevant abnormalities in the upper gastrointestinal tract 

may be detected with contrast imaging. Barium swallow 

exams, according to a group of researchers, enable for the 

early detection of numerous illnesses such as gastric or 

esophageal disease [20, 21]. As a result, the barium sulfate-

swallowing 21(8.3%), and heartburn 30(11.8%). 

Dyspepsia

Vomitting

Weight loss

Dysphagia

Painful swallowing

Heart burn

Total

81

67

21

34

21

30

254

31.9

26.4

8.3

13.4

8.3

11.8

100.0

Signs and symptoms Frequency Percent

Barium swallow

Barium meal and follow-through

Barium enema

Distal loopogram

Total

101

9

10

5

125

80.8

7.2

8.0

4.0

100.0

Type of barium study Frequency Percent

Table 4: Type of barium study

Achalasia 7(5.6%), diverticula 19(15.2%), esophageal 

stricture 10(8.0%), esophagitis 13(10.4%), gastric ulcer 

11(8.8%), GERD 5(4.0%), pyloric stenosis 7( 5.6%), SMA 

syndrome 5(4.0%), and others 2( 1.6%) as explained in Table 

4.

Normal

Achalasia

Diverticula

Esophageal stricture

Esophagitis

Gastric ulcer

GERD (gastro esopheagel re�ux disease)

Pyloric stenosis

Superior mesenteric artery syndrome

Others

Total

46

7

19

10

13

11

5

7

5

2

125

36.8

5.6

15.2

8.0

10.4

8.8

4.0

5.6

4.0

1.6

100.0

Age of the patients Minimum Mean+SD

Table 5: Findings of gastrointestinal barium studies
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Barium studies are a sensitive and reliable approach to 

identifying gastrointestinal problems. The barium studies 

should reclaim their place as a primary diagnostic tool by 

complementing endoscopy by provide physicians with 

information regarding the nature of the lesion. For acid 

peptic conditions, barium studies, particularly barium 

meal, are an excellent screening and diagnostic approach.

ulcers, 30 with gastric ulcers, and 33 with normal 

radiological effects. Radiological evidence of malignant 

ulcers was found in 6 out of 30 patients with gastric ulcers. 

It has been concluded that the effectiveness of Barium diet 

tests in the diagnosis of peptic ulcers is good, and this 

method can diagnose most peptic ulcers [14].
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Aplastic Anemia  is approximately 1-1.5 % higher in 

Southeast Asia. It is ranked 2nd in prevalence in 

hematological disorders in Pakistan [1,2]. An immune 

mechanism is considered as the underlying mechanism for 

the development of AA in most idiopathic cases. 

Involvement of T-lymphocytes has been suggested due to 

the overexpression of HLA DR 2 in the diagnosed patients. 

This implies the role of immunosuppressants in the 

treatment of aplastic anemia. In other cases, factors 

attributing to the disease include drugs mainly 

s u l p h o n a m i d e s ,  c h l o r a m p h e n i c o l ,  p e n i c i l l i n , 
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Aplastic Anemia (AA) is a hematological disorder with immune pathophysiology. There is a 

decrease in bone marrow precursors and cellularity which lead to a peripheral decline in at least 

two cell lines. The incidence of AA is higher in the Asian population as compared to that in the 

west. Objective: To highlight the disease spectrum of aplastic anemia patients from the clinical 

presentation and etiological factors to the disease outcome and overall survival. Methods: It 

was a descriptive cross-sectional study. The study was conducted at Hematology Department 

King Edward Medical University from March 2017 to March 2020.All the patients of both genders,  

diagnosed with AA on peripheral smear and bone marrow trephine biopsy �ndings were included  

and those with inherited AA, Myelodysplastic syndrome (MDS), acute leukemias and 

myelo�brosis were excluded from the study. After taking consent of university review board, all 

the data including personal information, detailed past history for risk factors, drug history, 

medical history, physical examination, investigations, performance score, treatment details 

and outcome of included patients were obtained using self-designed questionnaires for 

individual patient. The patients were followed up, the results were recorded and data was 

analyzed using SPSS V22. Results: The study included total 91 patients of AA out of which 

46(50.5%) were males, 45(49.5%) were females.  The peak incidence was seen in the age range 

15-30 years. The patients were divided into three groups according to the severity of which 

moderate aplastic anemia was present in 19 (20.9%) patients, severe AA was seen in 42 (46.2%) 

patients and very severe AA was seen in 30 (33%) patients. The etiological factors seen included 

idiopathic 61.5%, hakim medication 14.3%, infections 12% drugs 9.8% and radiation exposure 

2.1%. It was observed that the patients with severe AA presented with high ECOG score. Total 59 

patients died in one year causing mortality rate of 64.8%. Highest mortality rate was seen in very 

severe AA Conclusions: Aplastic anemia has life detrimental outcome with high mortality rate if 

left untreated can be provided to the patients since it is one of the high incidences 

hematological disorder in Asian population.
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carbamazepine, allopurinol, pesticide, and radiation 

exposure [3,4]. Hepatitis-associated AA follows acute 

illness by virus. The symptoms of the disease are attributed 

to the decrease in the cell lines. These include bleeding, 

pallor, generalized fatigue, dyspnea, fever, recurrent 

infections, epistaxis, bruises over the body, and so on [5,6]. 

On the basis of severity, AA is divided into three categories. 

Non-severe disease has neutrophil count < 1.5×109/L, 

platelet count <100×109/L and hemoglobin < 10 g/dL. The 

severe disease includes two of three blood counts of an 

absolute neutrophil count < 0.5×10 9 /L, platelet count < 
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categorical variables like age, gender using mean SD. 

Continuous variables were assessed using percentages. 

ECOG score was calculated and presented in the form of 

graph and Kaplan meirre survival curve was obtained to 

look for overall survival.
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20×10 9 /L, and reticulocytes <1% whereas very severe 

disease has extreme neutropenia (<0.2×10 9 /L) [7]. AA 

affects Asians 2 to 3 times more than persons in other parts 

of the world [8]. For successful treatment of AA, early 

diagnosis and treatment, as well as long-term monitoring, 

are critical [9]. In a developing country like Pakistan, the 

prevalence of AA is much higher as compared to developed 

countries. Unfortunately, few de�nitive studies are 

conducted here to �nd the association of etiological 

factors. This study has highlighted the disease spectrum of 

AA patients from the clinical presentation to the disease 

outcome and overall survival. It aims at �nding the various 

etiological factors which may in�uence or contribute to the 

development of AA.

It was a descriptive cross-sectional study conducted at 

Hematology Department King Edward Medical University 

from March 2017 to March 2020. All the patients of both 

genders, diagnosed with AA on peripheral smear and bone 

marrow trephine biopsy �ndings were included in our 

study. To diagnose AA, Camitta and modi�ed Camitta 

criteria for severe AA [7] were followed which include: 1. 

Absolute neutrophil count (ANC) < 500/UL, 2. Platelet count 

<20,000/UL 3. Retic count < 1% corrected or < 20,000 cell 

/UL. 4. Bone marrow cellularity < 25% according to age. The 

patients with suspected inherited aplastic anemia on the 

basis of clinical criteria and laboratory investigations were 

excluded from the study. Similarly, patients who had 

Myelodysplastic syndrome (MDS), acute leukemias and 

myelo�brosis were excluded from the study by observing 

parameters like dysplasia in all three cell lineages, blast 

percentage, pearls iron test and trichrome reticulin stain. 

After taking consent of University review board, all the data 

including personal information, detailed past history for 

risk factors, drug history, medical history, physical 

examination, investigations, performance score, 

treatment details and outcome of included patients were 

obtained using self-designed questionnaires for individual 

patient. The CBC and peripheral smear �ndings including 

hemoglobin levels, ANC, platelet and retic count and bone 

marrow biopsy �ndings were obtained. Bone marrow 

aspirate and trephine biopsy were examined by two expert 

hematologists on two different occasions to exclude 

observational bias. Findings including morphology, 

cellularity and architecture of bone marrow were observed. 

Immunohistochemistry was done to exclude the presence 

of any other disease. The standard treatment as per the 

institute's policy was started with cyclosporin and ATG, 

depending upon the availability.  Supportive treatment was 

given to the patients as per requirement. The patients were 

followed up, the results were recorded and data was 

analyzed using SPSS V22. Descriptive analysis was done for 

R E S U L T S

The study included total 91 patients of AA out of which 

46(50.5%) were males, 45(49.5%) were females with male 

to female ratio 1.02:1. The mean age of all patients was 

calculated to be 30 years SD 17 years and median was 21 

years. The mean age for male and female patients was 25 

+/- 16 years and 22 +/- 11.2 years respectively. The peak 

incidence was seen in the age range 15-30 years. The 

patients were divided into three groups according to the 

severity of aplastic anemia in which moderate aplastic 

anemia was present in 19 (20.9%) patients, severe AA was 

seen in 42 (46.2%) patients and very severe aplastic anemia 

was seen in 30 (33%) patients. The distribution of severity 

of aplastic anemia and age groups is described in table 1. 

The clinical presentation, examination �ndings and 

laboratory investigations of all patients are summarized in 

Table 2. 

06 (20%)

16 (53.3%)

08 (26.7%)

30 (33%)

13 (28.3%)

23 (50%)

10 (21.7%)

46(50.5%)

None

03 (20%)

12 (80%)

15(16.5%)

19(20.9%)

42 (46.2%)

30(33%)

Moderate (MAA)

Severe (SAA)

Very severe (VSAA)

Total

Aplastic anemia
                                           Age groups

1-15 
years, N%

15-30 
years, N%

>30 
years, N%

Total N%

Table 1: Patients of Aplastic Anemia according to Age groups and 

Severity.
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Hematological parameters

65.9%

56%

49.5%

45.1%

64.8%

36.3%

34.1%

13.2%

5.5%

1.1%

3.2%

14.3%

2.1%

7.7%

3.2%

1.1%

61.5%

Presenting features

Fever

Bleeding (Bruises, petechia, epistaxis)

Fatigue/lethargy

Infection
Clinical examination

Pallor

Bruises/petechia

Shortness of breath

Bleeding (nose, gums etc.)

Etiological factors

 Antibiotics

Antimalarial

Idiosyncratic drugs

Hakeem Medication intake

Radiation exposure

HBV

HCV

HIV

Cause not found 

Variables

60

51

45

41

59

33

31

12

05

01

03

13

02

7

3

1

56

Mean

Present (n) %



Figure 2: Kaplan Meiere Survival Curve
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The etiological factors were studied as causative factors of 

acquired aplastic anemia by asking detailed history from 

patients, duration of infection medication and exposure to 

causative agents. ECOG performance score was calculated 

for each patient at presentation, Figure 1. It was observed 

that the patients with severe aplastic anemia presented 

with high ECOG score as compared to moderate aplastic 

anemia patients who presented with lower ECOG score. 

The drugs taken by patients included penicil l in, 

sulphonamides, antibiotics and allopurinol.  Hakeem 

medication intake was also seen in 13 patients. Viral 

serology for hepatitis B and C virus infections was positive 

in 7 and 3 patients respectively, and one patient was 

diagnosed with HIV with ongoing antiviral therapy (HAART). 

No other etiological cause was seen in rest of the patients.

Table 2: Clinical presentation, examination �ndings and 

laboratory investigations of all patients

Figure 1: ECOG Performance Scale

 

Variables Outcome 

Death Spontaneous 
Remission 

Remission Relapse 

Coun
t 

 N % Count N % Coun
t 

N % Coun
t 

N % 

Age group 
(years) 

1-15 21 70.0 4 13.3 4 13.3 1 3.3 

15-30  25 54.3 6 13.0 12 26.1 3 6.5 

>30 14 93.3 1 6.7 0 0.0 0 0.0 

Severity Moderate 2 10.5 5 26.3 11 57.9 1 5.3 

Severe 29 69.0 5 11.9 5 11.9 3 7.1 

Very severe 29 96.7 1 3.3 0 0.0 0 0.0 

Etiology Drugs 2 22.2 2 22.2 5 55.6 0 0.0 

Infection 8 72.7 1 9.1 1 9.1 1 9.1 

Radiation 2 100.0 0 0.0 0 0.0 0 0.0 

Hakeem 
medication 

9 69.2 1 7.7 2 15.4 1 7.7 

Cause not 
established 

39 69.6 7 12.5 8 14.3 2 3.6 

Table 3: Mortality rate of aplastic anemia studied with different 

parameters including age and severities of the disease

follow-up. The mortality rate of aplastic anemia was 

studied with different parameters including age and 

severities of the disease are depicted in table 3. Highest 

mortality rate was seen in very severe aplastic anemia 

patients in which 29 out of 30 (96.7%) patients died even 

after aggressive treatment followed by severe aplastic 

anemia in which mortality rate was 69% (29 out of 42). 

Spontaneous remission criteria were achieved in 11 (12.1%) 

patients in whom complete hematological remission was 

achieved in average 3 months. However, in total complete 

remission was seen in 16 (17.6%) patients out of whom 4 

patients relapsed. Around 12 patients were lost to follow up. 

Out of all the patients with remission, drugs and hepatitis 

virus infection were the main etiological factors. The 

Kaplan meiere survival curve was obtained for the included 

patients and was analyzed according to the severity of the 

disease Figure 2. The median time of death for patients 

with 12 weeks for very severe aplastic anemia, 26 weeks for 

sever aplastic anemia and 38 weeks for moderate aplastic 

anemia respectively.
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HB g/dl

ANC (x 109/L)

Platelet count (x 109/L)

Reticulocyte count (%)   

6.22

0.56

60.4

0.04

±0.86

±0.35

±25.4

The treatment was given to patients according to 

institutional policy that included cyclosporin, ATG, MMF, 

Immunosuppressive therapy, anabolic steroids and 

supportive therapy according to the condition of the 

patients and criteria for remission and relapse was followed 

[10]. Only one of the patients underwent HSCT. Total 59 

patients died causing a mortality rate of 64.8% in one-year 

D I S C U S S I O N

It was a cross sectional study conducted in the Hematology 

department Mayo Hospital, Lahore. The epidemiological 

data reveals that the disease is more prevalent in this area 

with male to female ratio 1.02:1. The male preponderance 

was also seen in a study conducted in India by Mahapatra et 

al., [11]. Recently in Pakistan a study of AA by Pervaiz Ahmed 

et al., was done, that depicted a high male to female ratio 

[12]. The mean age of all patients was calculated to be 30 

years with a peak incidence seen among 15-30 years. The 

disease is reported in 5 individuals above the age of 60 

years. The results were similar to a study by Parvez et al., 

[2]. The patients were divided into three groups according 

to the severity of aplastic anemia in which moderate 

aplastic anemia or non-severe aplastic anemia was 
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present in 16 (17.5%) patients, severe aplastic anemia was 

seen in 48 (52.7%) patients and very severe aplastic anemia 

was seen in 27 (29.6%) patients in accordance to the study 

which showed the percentage of SAA is highest 45.2% in 

population of Pakistan. Several etiological factors in the 

development of acquired AA have been described in 

literature review. Most commonly chemicals including 

pesticide, infections and medical drugs are related with AA.  

In majority of the patients included in our study, the cause 

of aplastic anemia was undetermined. Idiopathic aplastic 

anemia is most likely due to immune activation leading 

bone marrow destruction. Hakeem medication and 

infections are among the most common causes found in 

our patients. Hepatitis B and C are very common in our 

region. The strongest association of aplastic anemia is 

seen with hepatitis B virus.  The quackery and hakeem 

medication are still being taken in the suburban and rural 

areas of Pakistan. The major components of these 

medication are heavy metals and steroids. Out of 91 

patients 13 patients had a history of taking hakeem 

medication for more than 6 months. Other drugs including 

antibacterial, antiepileptics, antimalarials or idiopathic 

drugs were taken by patients presented to us. Idiopathic 

causes were described as the most common etiological 

causes in development of aplastic anemia in various 

studies. Also, hepatitis B and C are considered to be 

responsible for 5 to 10% of AA cases [13]. Radiation 

exposure has also been linked to AA and in our study a total 

3 patients had a history of radiation exposure. Two of the 

patients were working as technologist in radiology 

department. However, the dose and exact duration could 

not be determined. Exposure to ionizing radiation has been 

related to disruption of bone marrow architecture. 

Furthermore, there is a lack of awareness and following of 

protocols as depicted by studies conducted in Korea and 

Saudi Arabia [14,15]. The mortality rate is quite high when 

compared to the western countries. It can be attributed to 

multiple problems in third world countries like poverty, 

illiteracy, lost to follow up or lack of medical facilities. 

De�nitive treatment with steroids and cyclosporine was 

taken by 5 (5%) patients of which 2 presented with very 

severe disease and died in �rst few days of treatment.  Only 

one patient had bone marrow transplant done from CMH 

Rawalpindi and was living a healthy life till death. The 

highest mortality was seen in the patients who presented 

with very severe disease. Only one patient with VSAA 

showed spontaneous remission in our study, similar 

�ndings were seen in a study conducted in Agha Khan 

Hospital in Pakistan [16]. Medical drugs are considered 

important etiological factors in the development of AA and 

produce their effects by mediating immune response or 

generating a toxic reaction [17].  Drug induced AA has been 

described in nine patients in our study. However, the 

duration of medication varied among the patients. 

Treatment of aplastic anemia is indeed a challenge in 

developing countries. There is a delay in diagnosis and 

treatment. HSCT has better outcome as compared to 

immunosuppressive therapy with cyclosporin and ATG, but 

HSCT has certain limitation and cannot be done in every AA 

patient [18]. Similarly, a study done in India in 2015 by M 

Mahapatra described the treatment responses of the AA 

patients. According to their study, the response of 

cyclosporin alone and cyclosporin with androgen were 

32.2% and 45.5% respectively. However, the rates of bone 

marrow transplant were better [19,20]. In our study only 

one patient under went bone marrow transplant 

unfortunately. The low socioeconomic status and lack of 

medical facilities are the major reasons behind this. 

Furthermore, the established transplant units are also 

lacking, rendering these rather unapproachable to 

common people.
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C O N C L U S I O N

 Aplastic anemia has life detrimental outcome with high 

mortality rate if left untreated. It is di�cult to de�ne the 

etiology of the disease especially when it comes to 

molecular levels. However, the management step is even 

more crucial for developing countries like Pakistan. There 

is a need to raise awareness on a larger platform so that 

better treatment facilities can be provided to the patients 

since it is one of the high incidences hematological 

disorder in Asian population
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The most common clinical presentations include pain, 

stiffness, and reduced physical ability, resulting in 

disability and activity limitations. Recent research has 

looked at the involvement of biomechanical factors in the 

development and progression of KOA [1]. When a person 

has KOA, the KAM is used more commonly as a replacement 

for the medial tibiofemoral contact force, re�ecting the 

relative force distribution across the joint. KAM differs 

considerably between participants despite its close 

relationship to medial tibiofemoral contact forces. There is 

currently no link between structural disease and pain 

severity [2,3]. Strengthening exercises for the quadriceps 

I N T R O D U C T I O N
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Exercise therapy can be part of a conservative treatment plan for knee osteoarthritis. Knee 

adduction moments (KAMs) are thought to be reduced with exercise therapy. A large study 

looked at exercise therapy's effect on KAM and other physical factors in persons with knee 

osteoarthritis. Methods: Searches were performed on the following electronic databases: 

MEDLINE, Google Scholar, Cochrane Central, EMBASE, and OpenGrey. Study participants with 
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and neuromuscular exercise, as well as hip abductors and 

adductors, have been utilized to minimize knee joint 

loading [4]. On the other hand, strengthening hip muscles 

will correct pelvic imbalances. It is possible for the KAM to 

increase as a result of the contralateral pelvis dropping and 

the center of mass shifting from the stance leg. Regardless 

of the speci�c ET technique used, the main mission is to 

restore the correct biomechanics of the lower limbs. 

Reduced KAM may be one of the reasons for the decrease in 

pain and impairment. Exercise training has observable 

clinical bene�ts, but it is unknown whether it affects the 

KAM. As a �rst step, we wanted to determine whether 

Different Exercise Therapy Interventions on K.A.M
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eligibility criteria as shown in Table 1, we used a common 

screening checklist for each trial. Studies with titles or 

abstracts that did not meet the requirements were 

disquali�ed [10].  The reviewers discussed their 

differences regarding study eligibility. To obtain 

clari�cations on studies where there was insu�cient 

information to assess eligibility criteria, the authors were 

contacted via email. Publications reporting results from 

the same population when more than one publication 

reported the same result were excluded [11]. At least twice, 

authors were contacted by email whenever data was 

required for synthesis or to assess the quality of a study. 

Missing data estimation was conducted whenever 

possible. If insu�cient data were present, the study was 

discarded.

Evidence level and bias risk assessment: To assess bias 

risk the Cochrane Collaboration's method for measuring 

bias risk was used. In total, three types of bias were 

evaluated in the included studies: high, low, and unclear 

bias. In this case, a funnel plot was not appropriate due to 

the small number of studies examined [12]. Evidence is 

de�ned as the consistency of �ndings across several high-

quality trials or studies; Evidence of moderate quality is 

consistent �ndings across multiple low-quality trials; 

Evidence of limited quality is the consistency of �ndings 

among low-quality studies; and none (no trial evidence is 

available) [13]. According to the reviewer team, high-quality 

studies could only be considered if each of the �ve factors 

was present. The trials were deemed low quality when 

other biases were present. Consequently, the "unclear" 

classi�cation was deemed harmful, and the evidence was 

lowered [14].

Measures of outcome: Kinematic and kinetic analysis is 

used to create KAM, and body weight is used as a 

normalization factor  The studies included in this review .

were conducted with subjects walking barefoot at their 

own pace. To assess pain, this study used the pain subscale 

of WOMAC, and to assess physical function, it used the 

physical function subscale. There was a considerable 

variation in the numeric scales used for the physical 

function and pain subscales in trials, but there was no 

pooling, no modi�cations were necessary, so the data were 

reported in their raw form [15].

exercise therapy's clinical bene�ts related to changes in 

KAM in people with KOA [5]. As there were so few studies 

that evaluated the required outcomes, only studies that 

measured pain scores and physical function were able to 

con�rm ET's effects on KAM in patients with KOA, and 

qualitative analysis of ET on these dimensions was 

conducted.

M E T H O D S

Table 1: PubMed database literature search strategy

Eligibility for study: Randomized controlled trials (RCTs) 

were included if they examined physical function, pain, 

muscular strength, and KAM in patients with KOA 

regardless of other outcomes [7]. When diseases or 

injuries cause pain, physical exercise can be recommended 

for the relief of symptoms [8]  Exercise training is any type .

of training regardless of intensity, volume, or type of 

exercise (for example Exercises that improve motor control 

and strength, like high-load and low-load strengthening 

exercises). We excluded a study that did not examine any of 

the three outcomes above, a study that only tested a single 

bout of exercise, and a study that used multimodal 

therapies (e.g., foot orthotics, manual therapy, and 

exercise therapy) [9].

Selection of studies and data extraction: Based on the 

Protocol: The Cochrane Collaboration and a preferred 

reporting technique for systematic reviews and meta-

analyses that ful�ll PRISMA standards are used to report 

systematic reviews.

Sources of data and search technique: The researcher 

searched EMBASE, MEDLINE, and Cochrane CENTRAL 

from their creation until November 2020. To �nd potentially 

qualifying papers, the search was extended to include 

systematic reviews and citation monitoring methodologies 

[6]. To �nd the grey literature, researchers employed 

Google Scholar and OpenGrey, a specialized library of 

technical or research reports, conference papers, and 

government publications.
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R E S U L T S

There were 1917 records produced by manual and 

automated searches from Oct. to Nov. 2021. A search of 

gray literature on Google Scholar found 1850 citations, but 

none on OpenGrey. These two databases contained no 

relevant articles, other than duplicates already on the list 

[20]. The title and abstract of the 1803 records were 

reviewed, with 1770 being discarded. The remaining 33 

were subjected to a full-text review, as indicated in �gure 1. 

The qualitative analysis included 233 patients. In all other 

studies, except for the one that recruited only females, the 

age ranged from 60.8 to 67.2. The average Body Mass Index 

ranged from 28.5 to 34.2. Two studies used Kellgren-

Lawrence classi�cations, while the third used Modi�ed 

Outterbridge classi�cations.

Table 2: Results and conclusions. The original scale is used for all 

values

Analysis of Data: The biomechanical differences among 

the workouts included in the study precluded the pooling of 

data due to clinical heterogeneity. The results were 

therefore analyzed qualitatively [19].

Records identi�ed through database search: 1917
(Pubmed: 1148; Embase: 407; CENTAL: 362)

Records identi�ed through gray literature search:1850
(Google scholar: 1850;  OpenGrey: 0)

Records remaining after removing duplicates: 1803 Records excluded after titles 
and abstracts reading: 1770

30 full-text articles excluded:
Non -RCT: 7
Knee arthroplasty: 1
No ET protocol: 2
No KAM assessment: 17
Healthy control group: 1
Did not assess self-reported measures: 1

Trials assessed for eligibility
by full-text reading: 33

Trials included in the qualitative synthesis: 3

Figure 1: The PRISMA inclusion procedure �ow chart

Throughout the included trials, training protocols varied. In 

a 12-week treatment, patients used ankle cuff weights and 

elastic bands �ve times/week to develop hip adductor and 

abductor muscles [21]. To achieve the goals of the study, 

patients carried out home workouts as well as visited a 

physiotherapy clinic seven times to get instructions and 

measure their load progression. In the exercise program, 

exercise physiologists focused on knee extension,  hip 

adduction, hip abduction, leg press, and ankle �exion 

strengthening. As a control group, study participants did 

not undergo any ET procedures and were advised not to 

undergo additional treatments [22]. 

Intervention effects 

Exercise's effect on KAM: The KAM did not differ between 

the strengthening and control groups during the 12-week 

study and the 95% con�dence interval (CI) is between 0.039 

and 0.335 Nm/BW * HT% = 0.146. As compared to the 

control group, KAM in the strengthening group increased 

by 4.6 percent. In KAM, there were no statistically 

signi�cant differences between the strengthening and 

sham-exercise groups [23].

Effect of exercise on physical function and pain: After six 

months, trial participants had better pain and physical 

function, with no signi�cant differences between groups. 

Strengthening participants showed signi�cant pain 

reduction when compared with controls in the neutrally 

aligned group [24].  

Exercise's effects on muscle strength: Patients in the hip 

strengthening group had considerably larger hip joint 

torques and knee extension torques than those in the 

control group, according to the study. When patients in the 

strengthening group were compared to those in the sham-

exercise group, in terms of knee extension strength, knee 

�exion, plantar �exion, hip adduction, and hip abduction, 

identical results were achieved. [25]. In the study, both 

aligned and maligned individuals who participated in a 

strengthening program signi�cantly increased their 

quadriceps strength compared to the control group. 

Evaluation of bias and evidence:  In general, the 

interventions in these studies did not perform blinding of 

therapists and patients [26]. ET positively affects pain, 

physical function, and muscle strength; however, ET does 

not have a meaningful effect on KAM (Figure 2).

Figure 2: Percentage of each risk of bias item judged by review 

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

0% 25% 50% 75% 100%

Low risk of bias Unclear risk of bias Hish risk of bias
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D I S C U S S I O N

authors for all included studies - rather than considering the entire KOA population. Researchers 

will be better able to control possible biases in future studies. 

Evidence quality was lowered by the absence of selective 

reporting bias and outcome assessor blinding in some of the 

included studies.ET did not reduce KAM, but it did improve 

physical function and pain. Aside from reducing dynamic joint 

load, there may be other mechanisms by which ET affects KOA.

According to the current systematic study, ET signi�cantly 

reduces pain, increases athletic ability, and increases muscle 

strength, but it has minimal impact on KAM. Thus, the clinical 

effectiveness of different Exercise Therapy procedures did not 

result in a change in KAM in patients with KOA [27]. ET has been 

shown to have good clinical effects in several rigorous systematic 

studies and clinical guidelines; however, this is the �rst 

systematic evaluation to show that, even when ET had 

therapeutic improvements, its dynamic KAM remained 

unchanged. Only a few studies are included in this review, so 

conclusions should be interpreted with caution. On the other 

hand, the results of the study are supported by research that did 

not meet the inclusion criteria.  After eight weeks of 

strengthening hip abductors, pain and strength improved, but no 

signi�cant changes were detected in KAM. Data consistently 

demonstrate that the biomechanical principles underlying 

exercise e�cacy owing to KAM reduction have no validity in the 

literature. In contrast, the KAM's balance is justi�ed by the ability 

to induce abduction moments through quadriceps contraction.

Increasing quadriceps power decreases knee �exion, thus 

decreasing compression loads on the tibia and femur. Before they 

can be considered clinically as unloading factors in KOA patients, 

these pathways need to be studied further. The hip abductors 

have also been proposed as an unloading mechanism. O�oading 

is done by strengthening the hip abductors on the stance limb and 

shifting the center of mass towards the swing limb. KAM is only 

affected by such processes when the hip abductors are weak and 

there is a contralateral hip drop. Only one study addressing this 

issue concluded that pelvic drops increased with age. A 

protective intervention in terms of joint loading was not examined 

in this review. According to any of the included studies, the KAM 

did not change signi�cantly after ET, but other parameters should 

b e  a ss e ss e d  a s  we l l ,  i n c l u d i n g  m u s c l e  s t re n g t h  a n d 

neuromuscular control, although each of these may contribute to 

illness progression. KOA is associated with high BMI levels, which 

were often observed in the studies included in the analysis. KOA is 

highly associated with a high BMI, according to previous research. 

When KOA was moderate, increased BMI was linked to alterations 

in knee biomechanical characteristics during locomotion in 

cross-sectional research. Weight loss provides a number of 

therapeutic bene�ts. It can lead to joint degeneration, as well as 

reduced pain and disability, increased walking speed, and 

improved knee function. Despite an increase in joint stress, over 

the course of a year, a 16-week weight loss program had excellent 

clinical improvements but no improvement in structural markers 

of disease progression. Future research should investigate other 

mechanisms that explain ET's therapeutic success. In addition, 

the few studies we included could affect the generalizability of our 

�ndings. Because of clinical variability within ET regimens, data 

pooling was not possible. Due to the absence of control groups in 

randomized controlled trials, the available evidence may have 

been diminished. To test the effect of ET on dynamic knee stress, 

some speci�c types of biomechanical changes were required - for 

example, a greater trunk lean or reduced contralateral pelvic drop 

C O N C L U S I O N

A change in knee adduction time was not associated with the 

therapeutic bene�ts of exercise therapy. Exercise therapy for 

knee osteoarthritis may not be effective if there is no momentary 

adduction. Dynamic joint loading may result from a shift in 

neuromuscular control after exercise therapy.
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