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Iron de�ciency and iron de�ciency anemia (IDA) is a 

condition where hemoglobin (Hb) and red blood cell (RBC) 

numbers are lower than the normal range due to 

insu�cient iron, lacking to meet a person's physiological 

demands.  Iron de�ciency anemia is the most widely 

recognized kind of anemia [1]. In red blood cells, 

hemoglobin is the iron-binding protein that contains 

oxygen from the lungs to the tissues [2]. This ability can't 

occur when the body loses iron; accordingly, unique 

outcomes like inadequacy, exhaustion, and windedness are 

seen. It is most normal in females and children [2]. It 

in�uences about 33% of the total population of the world. 
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Anemia is connected with extended grimness and 

mortality in women and children, poor birth results, 

lessened work effectiveness in adults, and crippled mental 

and social improvement in youth. Preschool youths and 

women of conceptive age are particularly in�uenced [3]. 

I r o n  d e � c i e n c y  i s  p r e s e n t  to  a  g r e a t  ex te n t  i n 

underdeveloped countries, with the inescapability of 43% 

more than in developed countries, with 9% of the total 

population [4]. World Health Organization (WHO) surveys 

that almost two billion people, or 25% of the all-out people, 

are anemic, and around half of them experience the severe 

impacts of IDA [5]. The World Health Organization (WHO) 

I N T R O D U C T I O N

Excessive consumption of tea and coffee has been linked with dietary iron de�ciency in many 

clinical trials. People who consume tea or coffee with meal are at higher risk of developing 

dietary iron de�ciency. Objective: The aim of this study was to assess the prevalence of iron 

de�ciency in relation with tea or coffee among female university students. Methods: 150 female 

students at University of Lahore selected randomly. All participants were willing to participate 

in this survey. Questionnaires (on the base of 25 iron de�ciency related question) were used for 

the collection of data to assess the relation between consumption of tea and iron de�ciency. 

Results: 88 participants reported experiencing headache when not taking tea or coffee for long 

time. 41 desire to consume it all the time. 49 participants experience fatigue when not consumed 

tea or coffee. 31 participants consume tea or coffee with meal. 27 participants experience 

symptoms of anemia. 68 participants consume tea or coffee for mind relaxation. 54 participants 

take tea or coffee for better sleep. 83 participants consume for weight management. About 91 

participants take dietary supplement for iron less than 1-2 times a day. Conclusions: This study 

shows that all the participants consume tea or coffee on daily basis while majority of them take 

with meal. The participants revealed to have symptoms of iron de�ciency.  Consumption of tea 

or coffee with meal is one of the reasons of dietary iron de�ciency as chelates present in tea and 

coffee hinders the absorption of iron from food. 
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population suffers from iron de�ciency [8]. However, 

studies on the effects of coffee and tea intake on iron 

de�ciency are limited in Pakistan. We aimed to �nd the 

association of iron de�ciency and iron de�ciency anemia 

(IDA) with excessive tea and coffee consumption in adult 

populations like university students. This research will help 

in understanding iron de�ciency in association with coffee 

or tea consumption and its management among 

Pakistanis.

M E T H O D S

evaluated all around that 273 million young people under 5 

years of age were suffering from anemia in 2011, and about 

50% of them had Iron de�ciency anemia [6]. Anemia 

inescapability continues to be the most raised in South 

Asia and Central and West Africa. The Pakistan National 

Nutrition Survey coordinated in 2011-2012 reported that the 

presence of IDA in youths under �ve is between 40-70% [7]. 

The assistant assessment was performed using the 

National Nutrition Survey in Pakistan 2011-2012. The 

predominance of IDA was 18.1% among non-pregnant 

women of childbearing age [8]. The cause of IDA in 

adolescence might be a result of extended iron de�ciency 

or decreased iron intake, severe blood loss, iron 

malabsorption, pregnancy, or parasitic sickness, which 

signi�cantly reduces mental activity, poor daily life 

performance, and other health conditions and may 

continue in adulthood [4]. Few foods and beverages can 

interfere with iron absorption in the body, which is one of 

the leading reasons for iron de�ciency [9]. Tea and coffee 

are among such beverages which reduce the absorption of 

dietary iron. Tea and coffee are the most consumed 

beverages in the world [10]. Pakistan is one of the countries 

where tea and coffee are highly consumed; about 91% of 

Pakistanis prefer tea over any other beverage, while coffee 

is consumed about 0.8kg per person in Pakistan [11]. 

According to a survey, males showed a high ratio of tea 

consumption than females in Pakistan. The survey also 

reported that the professionals (both genders) drink more 

tea than the non-professionals. Tea and coffee have been 

known for their health bene�ts as they contain numerous 

anti-oxidants which prevent cancers and cardiovascular 

diseases [12].  But recent studies have shown that the 

overconsumption of tea and coffee can lead to many 

diseases like iron de�ciency, iron de�ciency anemia, 

diabetes, and osteoporosis [10]. Tea and coffee contain 

such nutritive elements that reduce the absorption of 

dietary iron from food. Reportedly, about 39% of iron 

absorption is reduced when tea or coffee is consumed with 

food [10]. Tea and coffee have the potential to inhibit the 

absorption of non-heme and heme iron from the gut [13]. 

There are two compounds, tannins, and oxalates, that are 

naturally present in tea and coffee, which are the reason for 

the inhibition of iron absorption from food. They bind with 

iron and excrete out of the body. Several studies have been 

done to �nd the health effects of tea and coffee. Many 

previous types of research have shown that drinking tea or 

coffee with meals can reduce iron absorption, which may 

lead to a de�ciency over time. In Pakistan, having tea or 

coffee with meals is one of the common practices. The 

black tea consumption in 2022 in Pakistan has an 

estimated 1,72,911 tones, which is expected to increase up 

to 2,50,755 in 2027. About 40% of Pakistan's total 

A population-based cross-sectional study was conducted 

on the association of iron de�ciency caused by tea and 

coffee consumption among 150 students at the University 

of Lahore. A purposive sampling technique was used. 

Questionnaires were used for the collection of data. 

Female University students aged 18-30 years who are 

consuming a minimum of 2-3 cups of tea or coffee were 

included according to the speci�c inclusion criteria. The 

targeted sample size was 150 females. Students aged 

below 18 and above 30 who do not consume tea or coffee 

and who were having any disease were not included 

according to the exclusion criteria. All participants were 

provided with written informed consent, which was 

attached. All information and data gathered were kept 

strictly con�dential. The administered questionnaire 

consisted of 43 questions, divided into 3 main parts. The 

�rst part included questions concerning demographic 

characteristics such as age, gender, marital status, 

educational level, BMI, residential status, and residential 

level. The second and third parts tackled iron de�ciency 

features or intake of tea or coffee such as feeling anemic, 

intake of Vit. c in diet, disturbed menstrual cycle, iron 

de�ciency has a relation with tea or coffee, disturbance in 

the digestive system, and regular consumption of tea or 

coffee in the diet. The survey was �lled out by the 

participants after reading questions to them. Data were 

analyzed by the application of statistical methods. SPSS 

version 25.0 was used to tabulate and data analysis. 

Descriptive and inferential statistics were used to report 

the data. The qualitative variables were reported in the 

form of frequency percentages. The association between 

the variables was found by using chi-square.

R E S U L T S

According to the Table 1, results showed that out of 150 

participants, 141 were of age between 18-24 years whereas 

9 were between 25-30 years, 89 belonged to the normal BMI 

(18.5-24.9), 3 belonged to the obese range of BMI (above 30), 

31 belonged to the underweight range of BMI (less than 18) 

and 27 belonged to the overweight range of BMI (25-29.9), 

145 participants were unmarried whereas 5 participants 

were married, 126 participants were doing graduate while 
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D I S C U S S I O N

The current study was conducted to �nd out the 

association between tea and coffee consumption and 

symptoms of iron de�ciency among university students. 

The participants were selected through a non-probability 

convenient sampling technique. In the current study, the 

results showed that 94% of participants were of between 

18-24 years of age group, and 6% were of between 25-30 

years of age group. In 2018, a similar study was conducted 

by Al-Alimi et al., who showed that 59.2% of participants 

were between 20-22 years of age group and 25% of 

participants were 17 to 19 years of age and 15.8% of 
 participants were 23-25 years of age group [4]. In the 

recent research, the results showed that 20.7% of 

participants were underweight having BMI below 18, 59.3% 

of participants were normal having a BMI of 18-24.9, 18% of 

participants were overweight having a BMI of 25-29.9 

whereas 2% participants were obese having a BMI above 

30. In 2018, a study was conducted by Mazhar et al., having 

similar outcomes. He reported that the BMI of 61 % of 

participants is in the normal range, 23.1% of participants 

have a BMI of less than 18, and 16% were a BMI of above 25 

[14]. The present study showed that 96.7% of participants 

were unmarried and 3.3% were married. In 2019, similar 

research was observed by Vibhute et al., which showed that 

a higher number of women were non-married and non-
 pregnant at the time of their studies [15].The current study 

showed that 10% of participants were pre-graduate, 84% 

were doing graduate and 6% were post-graduate. In 2019, 

Mahmood et al., executed a similar study which showed 

that students with age less than 20 were 20.6% whereas 
 students in the age group 20-30 were 44.4 % [16]. In the 

current study, 6% of participants belonged to lower 

socioeconomic status, 72.7% of participants belonged to 

middle socio-economic status and 21.3% belonged to high 

socio-economic status. In 2017, another study conducted 

by Cote et al., showed that 53% of participants belonged to 
 middle-class people [17].In our study, 100% of participants 

consumed tea or coffee regularly in their diet.  A similar 

study was conducted by Gaeini et al., who reported that 

90% of participants were tea addicted and 4% of 
 participants were coffee addicted [18]. In the present 

study, 70.7% of participants know that excessive intake of 

tea and coffee leads to iron de�ciency. Similarly, a study 

conducted by Fan et al., in 2016 investigated that drinking 

15 participants were in pre-graduate and 9 participants 

were in post-graduate, 109 belonged to the middle socio-

economic status where 9 belonged to lower and 32 

belonged to upper socioeconomic status, 122 participants 

belonged to urban areas whereas 28 participants belonged 

to rural areas.
Sr 

No.
Categories Ranges Frequency (%)

1.

2.

3.

4.

5.

6.

Age

BMI

Marital status

Education Level

Socio-Economic 
status

Residential level

18-24 years

25-30 years

Underweight below 18

Normal 18.5-24.9

Overweight 25-29.9

Obese above 30

Unmarried

Married

Pre-graduate

Graduate

Post-graduate

Lower Class

Middle Class

Upper Class

Urban

Rural

141 (94%)

9 (6%)

31 (20.7%)

89 (59.3%)

27 (18%)

3 (2%)

145 (96.7%)

5 (3.3%)

15 (10%)

126 (84%)

9 (6%)

9 (6%)

109 (72.7%)

32 (21.3%)

122 (81.3%)

28 (18.7%)

Table 1: Demographic Pro�le of Participants

According to Table 2, results showed that all 150 

participants consumed tea or coffee regularly in their diet 

whereas 106 knew that excessive consumption of tea or 

coffee may lead to iron de�ciency while 44 didn't knew 

about it. 84 participants didn't knew that excessive use of 

tea or coffee may disturb menstrual cycle while 66 

participants knew about it, 88 participants experienced 

headache while not consuming tea or coffee whereas 62 

participants didn't experienced, 95 was aware of the side 

effects of excessive consumption of tea or coffee whereas 

55 wasn't aware of it, 92 knew that tea or coffee has a 

relationship with iron de�ciency whereas 58 didn't knew 

about it, 79 believed that high intake of tea or coffee 

increases the risk of miscarriages in pregnant women 

whereas 71 didn't believed in it, only 55 participants used 

iron supplements whereas 95 didn't used the iron 

supplement.

6.

7.

8.

Tea or coffee has a relationship with iron 
de�ciency

High intake of tea or coffee in pregnant 
women has a higher risk of miscarriage

Use of Iron supplement

No

Yes

No

Yes

No

Yes

58 (38.7%)

92 (61.3%)

79 (52.7%)

71 (47.3%)

95 (63.3%)

55 (36.7%).

1.

2.

3.

4.

5.

Sr 
No.

Diagnosis Frequency (%)

Consumption of tea or coffee regularly 
in the diet

Excessive consumption of tea or coffee 
may lead to iron de�ciency.

Excessive use of tea or coffee may disturb 
the menstrual cycle

Headache while not consuming tea or 
coffee

Awareness about the side effects of 
excessive consumption of tea or coffee

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

0 (0%)

150 (100%)

44 (29.3%)

106 (70.7%)

84 (56%)

66 (44%)

62 (41.3%)

88 (58.7%)

55 (36.7%)

95 (63.3%)

Table 2: Attributes of intake of Tea or Coffee
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 tea or coffee leads to iron de�ciency [9]. In the current 

research, 61.3% of participants believed that there is a 

relationship between tea or coffee and iron de�ciency. In 

2019, a similar study by Mani et al., showed that ingesting 

too many tannins from coffee & tea sources can result in 

iron de�ciency in the body. Hence, there is a relationship 
 between tea or coffee and iron de�ciency [19]. In a recent 

study, 47.3% of participants believe that a high intake of tea 

or coffee increases the risk of miscarriages in pregnant 

women. A similar study was conducted by El-Saidy et al., 

who reported that consuming more caffeine (>200 mg/d) 

causes an increased rate of miscarriages in pregnant 

females [20].

C O N C L U S I O N S
Iron de�ciency anemia is a condition where there is an 

imbalance between the body's demand and dietary iron 

absorption. Our study concludes that there is an 

association between tea or coffee consumption and 

symptoms of iron de�ciency in the body. About 52% of 

participants are tea or coffee addicted. Most of the 

participants feel fatigued, have dizziness, shortness of 

breath, digestive issues, insomnia, and poor quality of life. 

It has been seen that there is a signi�cant relationship 

between excessive consumption of tea or coffee causing 

anxiety & menstrual disturbance through Chi-Square as 

their p–value is less than 0.05. Nutrition awareness is 

necessary to cope with the symptoms and side effects of 

iron de�ciency & the intake of supplements like iron & vit. C 

(which enhances iron absorption).  To treat iron de�ciency 

among adults,  IDA iron sulfate supplements are 

recommended at 60mg, and for children, 30mg.
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