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The world is going through a fast epidemiological and 

nutritional change described by relentless nutritional 

insu�ciencies, as proven by the prevalence of stunting, 

pallor, zinc, and iron de�ciencies. Correspondingly, there is 

a continuous increase in the prevalence of diabetes, 

obesity, and other nutritional-related chronic diseases 

(NRCDs) l ike cardiac i l lness,  and a few types of 

malignancies. Childhood obesity is more prevalent in 

developed countries but in developing countries, its 

prevalence is also increasing [1]. Most of the world's 

population lives in countries where overweight and obesity 
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The frequency of stunting, pallor, zinc, and iron de�ciencies serves as evidence that the globe is 

undergoing a rapid epidemiological and nutritional transition that is characterised by persistent 

nutritional insu�ciencies. Objectives: Our study aimed to observe the association of physical 

activity, sedentary behavior, sleep, and screen time with obesity in children of our community. 

Methods: A case-control study was conducted at the Department of Pediatrics and 

Endocrinology from 1st September 2019 to 1st March 2020. Participants were healthy children 

from 5 to 15 years of age. The participants (overweight or obese) and controls were selected 

from the same population based on BMI. We divided the sedentary activity into less than 4 hours 

and more than 4 hours. Results: In this study, 53% of children were boys and 47% were girls with 

a mean age of 7.9 in the non-obese group and 8.9 in the obese group. The majority (75.5%) were 

age group less than or equal to 10 years. The participants with more sleeping time were 57% less 

likely to develop obesity (OR: 0.424 with 95% CI of 0.19-0.94, P-value: 0.03) whereas participants 

with more sedentary activity were 6% more likely to develop obesity (OR:6.38 with 95% CI of 

2.49-16.38, P-value: <0.01). Conclusion: This study concluded that sedentary activity is 

signi�cantly associated with overweight/obesity whereas sleep has negative relation with 

overweight/obesity making them, a potential risk factor for childhood obesity.

A R T I C L E I N F O A B S T R A C T

How to Cite: 

Qassim Bham, S. ., Zahra, F. ., Saeed , F. ., Ahmed 

Sharif, U. H. ., khatoon, A. ., & Ibrahim Bukhari, S. . 

(2022). Association Of Sleep, Physical Activity, 

Sedentary Behavior, And Screen Time With Obesity 

Among Children In The Pediatric/ Endocrine Unit: 

Association Of Sleep, Physical Activity, Sedentary 

Behavior, And Screen Time With Obesity Among 

Children. Pakistan BioMedical Journal, 5(7). 

https://doi.org/10.54393/pbmj.v5i7.647

Key Words: 

Obesity, Pediatrics, endocrinology, physical activity, 

sleeping behaviour

kill more people than underweight. Around 38 million 

children under the age of 5 were overweight or obese in 

2019. Over 340 million children and adolescents aged 5-19 

were overweight or obese in 2016 [2]. The study in New 

Zealand revealed a 17 % prevalence of overweight at the 

age of 26 years due to watching TV for >2 hours as a 

contributing factor [3]. Pakistan has an estimated 

prevalence of childhood obesity between 15% and 20%. 

The proportion of obese and overweight children in Karachi 

was found to be 6% and 19% respectively. The combined 

prevalence is 37.3% of overweight and obesity (15.2% 
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questionnaire was administered. Subjects included from 

outpatient department visiting their consultant for any 

illness accompanying their mother along with their sibs. 

Participants were healthy children from 5 to 15 years of age. 

Children with chronic illness and comorbidities were 

excluded from the study. The cases (overweight or obese) 

and controls were selected from the same population 

based on BMI. Their BMI was calculated by recording their 

heights (in cm) with a �xed measuring scale and weight (in 

Kg) by weighing scale in the triage by trained staff. 

Overweight and obese were de�ned by the WHO index of 

BMI for AGE as having >85th percentile and <95th percentile 

respectively [9-10]. Written informed consent was taken 

from parents. Variables such as age, gender, grading of 

class, duration of physical activity, duration of sleep, 

sedentary activity, and duration of screen time were asked 

from the participants and entered on the structured 

questionnaire. Physical activity was assessed as any 

activity done in school in the morning and at home in the 

evening. It is graded as less than 60 min and more than 60 

min. Sleep duration was categorized as less than 9 hours 

and more than 9 hours. We divided the sedentary activity 

(other than screen time) into less than 4 hours and more 

than 4 hours with activities being playing indoor games like 

monopoly, scrabble, board games, doing school work, and 

taking Islamic lessons at home [11]. Screen time was 

categorized as less than 2 hours and more and 2 hours 

spent on the laptop, mobile phones, watching television, 

playing video games, and using a desktop [12]. Data were 

stored and analyzed using IBM-SPSS version 23.0, Counts 

with Percentages reported for qualitative data sets, and 

Mean and 95% Con�dence inter vals reported for 

quantitative parameters. An independent sample t-test 

was used to compare the mean between obese and non-

obese samples. Pearson Chi-Square test was used to test 

the association of obesity with studied parameters, with an 

odds ratio of 95%. Con�dence intervals were also reported. 

The binary logistic forward LR method was used to develop 

the model for obesity after including the parameters with a 

p-value greater than 0.5 from the Chi-Square test. P-values 

less than 0.05 were considered statistically signi�cant. Bar 

diagrams are also used to give a graphical presentation of 

data. 
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obese, 22.1% overweight)  in school children of Sialkot city 

[4]. Practices that impact increased weight gain include 

consumption of a high-calorie diet, low-nutrient value 

foods, and beverages, sleep routines, and the use of 

medicines. Lack of physical activity and spending too much 

time watching television or other screen devices can lead 

to a gain in weight [5]. Poor sleep is progressively common 

in children and the relationship between short sleep 

duration in early childhood and obesity is found 

consistently. There is internationally growing evidence that 

decreases in the length of sleep children acquire are 

conversely connected with obesity and overweight [6]. The 

adaptive reactions of the numerous childhood obesity 

phenotypes are affected by social, cultural, ethnic, 

environmental, behavioral, and parental factors. These 

elements include dietary consumption, sedentary 

behavior, physical activity level, family structure (parental 

weight), perception of overweight, feeding practices, 

socioeconomic status, and more [7]. Attributable to the 

increased risk of overweight adolescents becoming obese 

adults, a key objective of obesity prevention is to engage 

children and adolescents in physical activity and sport [8]. 

Few studies have been done so far, and to identify the 

various burden in different age groups both in children and 

adults. There is a need for a detailed review and 

dissemination of the existing knowledge, to determine the 

extent of the burden of obesity and its distribution among 

various high-r isk  groups can result  in  a  better 

understanding of this important public health issue.  This 

indicates the need for formulating preventive guidelines 

and policies to prevent childhood obesity. Our study aims to 

observe the association of physical activity, sedentary 

behavior, sleep, and screen time with obesity in children of 

our community. The previous studies have collected data 

from different primary schools and there was a need to 

have local community data so that we can correlate it with 

international data.

M E T H O D S

A case-control study was conducted at the Department of 

Pediatrics and Endocrinology at Darul Sehat hospital, 

Karachi from 1st September 2019 to 1st March 2020. The 

sample size was calculated by the Raosoft® sample size 

software. Whereas presumed and estimated prevalence of 

15% of childhood obesity in Pakistan. Hereby consider a 

95% con�dence interval (CI), 5% margin of error, and 80% 

power to detect such difference. An estimated sample of 

200 patients was recruited for the study using Open Epi 

software. Ethical approval was sought from the ethical 

review board committee of the Darul Sehat Hospital, 

Liaquat University of Medicine and Dentistry (reference 

number: DSH/IRB/2021/0034). The respondents were 

selected by consecutive sampling and an interview-based 

R E S U L T S

The baseline characteristics of the studied sample are 

shown in Table 1. In the study sample of 200, 75.5% were 

age group less than or equal to 10 years, 53% of children 

were male, 60% samples had sleeping time more than 9 

hours per day, 42% samples had physical activity more than 

60 minutes per day, family history of obesity was present 

among 54% samples, there were 71.4% samples found with 

less than four hours sedentary activity per day, 46% 
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obesity using binary logistic regression forward LR 

method, results showed, that sedentary activity was 

signi�cantly positively associated with obesity whereas 

sleeping time gives a signi�cantly negative association 

with obesity, and the p-value was found less than 0.05.
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samples found with less than two hours of screen time per 

day. 

Table 4 reports the results of the developed model for 

D I S C U S S I O N

The epidemic of obesity is a potential concern in the 

childhood population as it is becoming a worldwide trend. 

In our study, we found that sleep and sedentary activity are 

potential risk factors for overweight and obesity in 

children. On the other hand, physical activity and screen 

time did not show any signi�cant effect on obesity and 

overweight. Variation in sleep duration has been 

recognized as a dominant risk factor for causing childhood 

obesity. A �rm and thorough association has been linked 

between sleep duration and obesity through multiple 

studies [8]. Our study has shown a signi�cant negative 

association between sleep duration with obesity. Although 

55 % of children slept more than 9 hours per day logistic 

regression analysis showed a negative association with a 

signi�cant p-value. A local study done on school children 

showed a positive association between sleep duration and 

obesity.  52 % of children having slept 8 hours or more was 

associated with signi�cantly higher odds of obesity [13]. A 

meta-analysis of 11 studies, reveals participants with a 

shorter duration of sleep have twice the chances of being 

obese/overweight as compared to participants with a long 

duration of sleep [14].  Studies done in school showed an 

association between the increase in weight gain and going 

to bed late in children aged 8 to 17 years independent of 

sleep duration [8, 15]. Several mechanisms have been 

proposed to show the link between obesity and decrease 

sleep duration with the most common being a reduced 

physical activity, low energy expenditure with excessive 

food intake especially high-calorie food, and late going to 

bed. Multiple studies have supported this theory that less 

sleep duration is associated with low levels of leptin [13]. 

The considerable rise in hunger leads to weight gain as a 

short-term issue and consequently going towards obesity 

as a long-term complication [16]. In our study, we explored 

the positive association between a sedentary lifestyle and 

obesity/ overweight in our children. Previously such data 

has been collected from children of different primary 

schools which concluded that television viewing and 

working on the computer and video games have a 

Characteristics N % 

Table 1: Baseline Characteristics of Studied Samples (n=200)

<=10 years

>10 years

Male

Female

< 9 Hours

>9 Hours

<60 min

> 60 Min

Positive

Negative

< 4 Hours

> 4 Hours

< 2 Hours

> 2 Hours

Age Group

Sex

Sleeping Time (Per day)

Physical Activity (Per day)

Family History of Obesity

Sedentary Activity (Per day)

Screen Time (Per day)

151

49

106

94

80

120

116

84

108

92

95

38

92

108

75.5

24.5

53.0

47.0

40.0

60.0

58.0

42.0

54.0

46.0

71.4

28.6

46.0

54.0

Table 3 gives the chi-square association of studied 

parameters with obesity, results showed sedentary 

activity per day gives a signi�cant association with obesity. 

All other parameters were found statistically insigni�cant.

Parameters Non Obese
(n=100)

<=10 years

>10 years

Male

Female

< 9 Hours

>9 Hours

<60 min

> 60 Min

Positive

Negative

< 4 Hours

> 4 Hours

< 2 Hours

> 2 Hours

> Twice a 
Week

Age Group

Sex

Sleeping Time
(Per day)

Physical Activity
(Per day)

Family History of 
Obesity

Sedentary Activity
(Per day)

Screen Time \
(Per day)

81.0

19.0

52.0

48.0

35.0

65.0

57.0

43.0

53.0

47.0

87.9

12.1

46.0

54.0

15.0

70.0

30.0

54.0

46.0

45.0

55.0

59.0

41.0

55.0

45.0

55.2

44.8

46.0

54.0

14.0

Obese
(n=100) OR (95% C.I)

1.8 (0.9 - 3.5)

0.9 (0.5 – 1.6)

0.6 (0.3 – 1.1)

0.9 (0.5 – 1.6)

0.9 (0.5 – 1.6)

5.8 (2.4 -14.2)

0.9 (0.5 – 1.7)

P-
Value

0.07

0.77

0.14

0.77

0.77

<0.01*

0.99

Parameters

Age

Height (cm)

Weight (kg)

BMI

Table 2 reports the mean with a 95% con�dence interval of 

quantitative parameters, result showed obese samples 

have signi�cantly higher mean age, height, weight, and BMI 

as compared to non-obese samples with p<0.05.

Total (n=200) Non Obese (n=100)
P-value

Mean (95% C.I) Mean (95% C.I)

<0.01*

<0.01*

<0.01*

<0.01*

8.4 (8.1 – 8.8)

127.6 (125 -130)

31.6 (29.7 – 33.5)

18.7 (18.1 – 19.3)

7.9 (7.4 -8.5)

123.8 (120 -127)

24.2 (22.6 -25.7)

15.4 (14.9 – 15.8)

Obese (n=100)

Mean (95% C.I)

8.9 (8.4 – 9.4)

131.4 (127 -135)

39.1 (36.2 -42.0)

22.0 (21.3 -22.8)

Table 2: Mean Comparison of Quantitative Parameters of Study

Table 3: Chi-Square Association of Studied Parameters with 

Obesity

Parameters

Sleeping Time

Sedentary Activity 

OR
95% C.I. for OR

P-value
Lower

0.03*

<0.01*

Upper

0.424

6.387

0.19

2.49

0.94

16.38

*p<0.05 was considered statistically signi�cant for the Odds ratio

Table 4: Logistic Regression Model for Obesity using Forward LR 

Method
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proper guidelines with initiative for proper assessment and 

authenticate instruments to measure the correct screen 

usage and physical activity depending on the resources and 

support each country can provide. We need to develop a 

consensus at the National level to validate tools to assess 

behavior in our children and the mindset of parents towards 

risk factors associated with childhood obesity like 

sedentary habits, use of screen time, physical activity, and 

sleep patterns so that integrated action can be 

substantiated to halt the progression of childhood obesity 

in our society. The strength of our study was that it was 

done in a community setting that caters to a large area of 

population, and we used multiple variables which were 

objectively assessed and questionnaire-based. The 

limitation we faced was it was a cross-sectional study, we 

use sleep duration to assess the relationship between 

sleep and obesity which is a broader term. Different sleep 

aspects may have concluded exact information. The lack of 

proper instruments to measure the sedentary lifestyle and 

physical activity was a drawback for us as we relied on 

parental understanding and estimates which can alter with 

different age strati�cation.
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signi�cant association with being overweight and hence 

the risk of obesity [17]. Unlike previous studies, we 

categorized sedentary lifestyles and screen time into two 

distinct groups. We included homework, playing board 

games, taking Islamic lessons, and other activities not 

related to screen as the sedentary activity which revealed a 

s i g n i � c a n t  i n d e p e n d e n t  a s s o c i a t i o n  w i t h 

overweight/obesity. It was postulated that television 

viewing leads to an increase in calorie intake as children 

enjoy high-calorie food while watching Television [18]. A 

similar study was done in England also shows the 

association of obesity with Television viewing with a 42% 

chance of obesity as compared to non-TV leisure time [19]. 

whereas a study was done in Cameroon showed a 

signi�cant association between sedentary lifestyle which 

included homework and l istening to music with 

overweight/obesity. There have been multiple theories 

explaining this fact. One hypothesis explains that there are 

more chances of consuming high-energy food and drink 

while watching Television rather than non-TV sitting where 

they don't have ample time to eat and drink and need to 

concentrate more on work thus hampering eating habits 

[20]. We observed that our children spend a great deal of 

time doing homework, going to tuition, and taking Islamic 

lessons. The lack of playgrounds and insecurity of mothers 

not permitting them to play outside the house, compel 

them to stay home, and secondly as most of their time is 

spent on homework and tuition, not much time left for them 

to indulge in other activities. Although these children were 

having the habit of eating high-calorie food and drink as 

their mothers con�rmed their eating habits. All these 

factors explain the sedentary lifestyle as a signi�cant 

independent risk factor for overweight and obesity. Our 

study could not conclude any association between screen 

time and physical activity with obesity as they were equally 

prevailing in both obese and non-obese children. This is 

contrary to other studies like Kenney and Gortmaker 

showed devise use of 5 hours or more and less physical 

activity was associated with an increased risk of obesity 

[21]. Similar features were disclosed by Tsitsika et al., that 

social media usage of 2 hours or more accelerates the 

chances and risk of obesity [22]. The meta-analysis also 

revealed a positive association of excessive screen time 

with overweight/obesity in children [23]. A  study done in 

Thailand did not show any signi�cant difference in physical 

activity in obese and non-obese children [24]. Although 

many studies are in favor of this notion still further studies 

are required for a better understanding with proper 

measurement of screen usage in children. Most studies 

including the present study, are mainly questionnaire-

based relying on the parents to report their screen time and 

usage where there is a risk for recall bias. We need to have 
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