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Abstract 
Background: Changes in lifestyles such as lack of exercises and sleep can have 
negative effects on the body weight. Therefore, the present study was designed to 
investigate the association of the pattern of sleep, exercise, and diets with the body 
mass index (BMI) of medical students. 
Methodology: This is a cross-sectional study that incorporates self-developed 
questionnaires. Participants are medical university students (250) living in 
Karachi, Pakistan. Correlation and Pearson’s chi-square test for independence was 
applied to observe the association between BMI, sleep patterns, exercise and eating 
habits.  
Results: The age of the students were between 19-25 years.  The data show a 
significantly higher number of students (70.6%) with low BMI. Significantly high 
numbers of students have disturbed sleep (47.4%) during the nights and an 
increased number of students feel irritated (78.7%) about their sleeping pattern. 
Because of this, students (61.1%) experienced difficulties at work. Moreover, it was 
found that only 67 students are doing exercise while 154 students are not doing 
any exercises. However, they are taking enough 5-6 (47.1%) or 6-8 hours (29.9%) 
sleep.  The majority of the students do not smoke (96.8%) or eat big meals before 
bed (62%) or consume junk foods (68.8%) on a daily basis. Nevertheless, most of 
them felt tired (61.1%) but not sleepy (57%) before going to bed. The majority of 
the students (81.4%) have problems waking up in the morning.  
Conclusion: A Significant correlation was found between BMI and sleep duration. 

Irregular sleeping pattern and lack of physical activities are accumulating factors 

for students to be underweight. Sleep disturbances affected their focus on the 

academic studies. Therefore, it is strongly recommended for students to participate 

in physical activities. 
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Introduction  
Obesity is defined as a condition in which a 
person has accumulated an increased 
amount of fat that it might have a negative 
effect on their health. Obesity comorbidities 
include coronary heart disease, hypertension 
and stroke, dyslipidemia, non-insulin-
dependent diabetes mellitus, sleep apnea 1-4,6 

7,8. 
 
During the recent pandemic of obesity, 
Pakistan too has seen an increase in the 
population of overweight people, probably 
due to its increasing urbanization. This 
makes Karachi, one of the most urbanized 
regions of Pakistan, a high risk city9. The 
International Obesity Task Force has set the 
following cut-off points for adults in the 
Asia-Pacific region: overweight at BMI >23 
and obesity at BMI >25. These lower cut-off 
points are set because studies show that 
Asian people are likely to develop co-
morbidities at lower BMI10. Students in 
different colleges regardless of the 
professions such as medical or basic sciences 
students experiencing a marked change in 
curriculum, peer pressure, social pressure, 
erratic schedule and stress/anxiety. Major 
shift in lifestyle habits most of the times such 
as unbalanced diets, alcohol intake, and lack 
of sleep can be very harmful for student’s 
health11, 12, 13. 
 
Sleep deprivation is another issue plaguing 
urbanized cities such as Karachi. Many 
longitudinal studies show a correlation 
between sleep loss and weight gain in adults. 
However, some other studies prove that 
sleep quantity does not have a significant 
effect on weight gain in adults but sleep 
quality does. It also allows to predict overall 
health of an individual such as depression, 
fatigue and complaints14. Gathered results 
showed insufficient poor quality of sleep is 
associated with sleep dissatisfaction in 

young adults. Reported earlier an imbalance 
between calorie intake and physical 
activities are the precipitating factors 
involving obesity15,16. However numerous 
other factors are also known to be involved 
in the contribution of BMI-related obesity 
such as sleep17,18. Besides obesity an 
increasing number of young adults have 
been shown to be associated to their body-
image. This body-image dissatisfaction 
induces an increased weight loss behavior 
among young females19. Using of non-
scientific physical activity and poor diets 
were identified in underweight people. 
Apart from this several dietary regimes such 
as lack of water intake resulted in increased 
confusion, stress, fatigue20,21,22 and tension 
with decreased vigor both in men and 
women.  
 
Due to the conflicting results in different 
regions, it is hard to predict if there would be 
such a correlation in each setting. The link 
between sleep pattern with BMI and diets 
had not been studied in Karachi before. 
Therefore, we carried out a cross sectional 
study to determine the effects of quality of 
sleep on general health of medical students 
in Karachi. We hypothesized to investigate 
the association of the pattern of sleep, 
exercise, and diets with the body mass index 
(BMI) of medical students. 
 

Methodology 
Participants 
The current study used a sample of 467 
college students, a randomly selected sample 
size at registered colleges located in Karachi, 
Pakistan. There were 204 males, and 263 
were females (153 from the extended family 
system while 314 from the nuclear family 
system). Participants' age ranged from 16 to 
24 years. 
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Measures 
Participants and Study Design 
It is a cross sectional study on medical 
students at a public sector university, from 
Year 1 to Year 5. The study was conducted 
on medical students of a public sector 
university during the period of 1st Feb to 
31st July, 2019. A sample size of 250 was 
calculated by using open epi an online 
software (Confidence level=95 %). The 
sampling technique used was non 
probability convenience sampling. The mean 
age of the participants were 23.6 years.  
 
The participants included in the study were 
students of all ethnic groups and both 
genders, studying in a medical college. 
Students with sleep disorders (narcolepsy, 
Insomnia, Snoring, sleep talking, Night 
terrors, Rapid eye movements behavior 
disorders, obstructive sleep apnea) and those 
taking medications to manage their weight 
were excluded from the study. Measures of 
memory or focus were made by the 
information recorded by the participants 
that their memory and focus on the study has 
changed since they have weight and sleep 
issues. Moreover, the information also 
included that they have difficulties in 
retaining the knowledge and felt agitated. 
These symptoms only occurred when their 
sleep pattern changes otherwise they did not 
have problems in focusing (thinking about 
other things besides studying). No one has 
attention deficit disorders. 
 
Self-administered questionnaire 
Verbal consent was taken from all 
participants. The questionnaire consisted of 
34 close-ended questions, out of which the 
first 5 asked for demographic figures (age, 
gender, year of study, weight and height). 
The next 16 questions were related to sleep 
and factors that could affect the quality and 
the quantity of sleep (frequency and amount 
of caffeine intake). The Next 10 questions 
were related to weight and factors that could 

cause weight change, for instance exercise 
and dietary patterns. To ensure the 
participants were not hesitant to answer all 
questions honestly, we provided full 
anonymity – by not asking for their names, 
contact numbers, or any other personal 
details. We reduced interviewer bias by 
using questionnaires instead of verbal 
interviews. 
 
Body Mass index (BMI) 
Body Mass Index (BMI) was calculated as 
described previously. 19 Briefly weight of an 
individual in kilograms is divided by height 
measured in meters squared. BMI from 18.0 
to 25 is considered normal weight, BMI <18.5 
is considered underweight, BMI 25 to 28 is 
considered overweight. 
 
Actual BMI= weight (kg) (measured weight) 
/ Height2 (m) 
 
Statistics 
Data was analyzed by using SPSS version 
16.0 software. Bivariate Correlations and 
Pearson’s chi-square tests for independence 
were used. Value of P < 0.05 was considered 
significant.  
 

Result 
There were 73.3 % female and 26.7 % male 

students (Table 1). The data show that 

mostly students (156) are underweight and 

very few (7) are overweight. Nevertheless 58 

students have normal BMI. Chi-square test 

for independence show that there was a 

significant association of BMI with the 

sleeping hrs (p<0.00005). The data show that 

significantly (p<0.0005) increased numbers 

(98 vs 58) of students are aware about the 

importance of sleep (Table 1). It has been 

observed that students with low BMI (47%) 

are taking 5-6 hours and 43% are taking 6 to 

8 hours sleep. While students (50%) with 

normal BMI are also taking 5-6 hours and 
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34.5% are taking 6-8 hours sleep. In our 

study we have very few students (7) who 

were overweight. Nevertheless, the data 

show mostly they are sleeping either less 

than 5 hours or 6-8 hours (Table 2). Current 

study also showed significant association 

between BMI and disturbed seeping pattern 

during the night. It showed an increased 

number of students (74 %) who were 

underweight have disturbed sleep. They 

either wake up once (47.4%), twice (27.6%), 

or more than twice (6.4%) during a night. 

Students with normal weight also shows 

disturbances in the sleep, 50% of students 

wake up once and 20 % wakeup twice (Table 

3). Significantly (p<0.0005) increased 

number of students are not doing any 

physical exercises (67 vs 154) and those who 

does (67), mostly spent their times in either 

cycling, walking or other aerobic activities 

(Table 1). The duration of physical activities 

was mostly (14.9%) less than 30 mins. 

However significantly less number (5.4%) of 

students go beyond 60 mins of exercise 

(Table 4). Significantly (p<0.0005) higher 

number of students (59.3%) don’t work or 

don’t stay awake at night (73.3%). 

 

We have also investigated the quality of 

sleep among different classes of students. 

The data show a significant (p<0.0005) 

association between quality of sleep and 

students studying in different academic 

year. It was found that as students were 

promoted to the next higher classes the 

sleeping in the evenings were reduced. 

However significant amount of students is 

taking enough sleep (59.3%) nevertheless 

students are irritated about their sleeping 

patterns (78.7%). Many students 

experiencing wakefulness at least once 

(35.3%) and twice (47%) during night sleep. 

However, 43% student did not have 

disturbed sleep. Students that are feeling 

irritated (Table 5) about their sleeping 

pattern did not feel sleepy (57%) before 

going to bed however remained tired (61.1%) 

all night. This has put a significant negative 

effect on their work (61.1%). This habit can 

be associated with the fact that significant 

(p<0.0005) number of students (46.2%) were 

not hydrating themselves with enough 

water (Table 5). Apart from the sleeping 

habits, eating habits of all the students 

remained significantly (p<0.0005) 

satisfactory. Increased number of students 

(171) indulged themselves by eating fruits 

and avoid smoking (214), big meals (190) and 

junk foods (152) before going to bed (Table 1, 

5).  

 

Nevertheless 40.7% of the students are not 

taking enough sleep and 69.7% students are 

not doing exercises. Majority of the students 

(70.6%) are underweight (low BMI). This has 

reflected on their lack of interests in the 

studies and work (Table 1, 6).  

 

 

Table 1: Demographic characteristics of medical students in Pakistan. 

 

Variables (Means ± SD) 

Age   

Male  23.6 ±1.07 

Female 23.6 ±1.07 

Gender n (%) 
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Male 59 (26.7) 

Female 162 (73.3) 

BMI  

Normal weight 58 (26.2) 

Under weight 156 (70.6) 

Overweight 7 (3.2) 

Enough Sleep  

Yes 131 (59.3) 

No 90 (40.7) 

Knowledge about Sleep  

Yes 98 (70.6) 

No 58 (26.2) 

Smoking   

Yes 7 (3.2) 

No 214 (96.8) 

Physical Exercise  

Yes 67 (30.3) 

No 154 (69.68) 

 

Table 2: The association of BMI with different sleep hours of medical students in Pakistan. 

 

Variables 
Sleep hours 

BMI (Frequency %) χ2 p-
Value underweight Normal 

weight 
overweight 

< 5 hours 29 (18.6) 6 (10.3) 3 (42.9) 2.7 0.0005 
 
 

5-6 hours 74 (47.4) 29 (50) 1 (14.3) 

6-8 hours 43 (27.6) 20 (34.5) 3 (42.9) 

> 8 hours 10 (6.4) 3 (5.2) 0 (0.0) 

  

 

Table 3: The association of BMI with irregular sleep pattern of medical students in Pakistan. 

 

Variables 
 

Sleep disturbances 

BMI (Frequency %) p-Value 

underweight Normal 
weight 

overweight 

None 29 (18.6) 6 (10.3) 3 (42.9) 0.0001 

Once 74 (47.4) 29 (50) 1 (14.3) 

Twice 43 (27.6) 20 (34.5) 3 (42.9) 

> Twice 10 (6.4) 3 (5.2) 0 (0.0) 
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Table 4: The association of physical exercises with the duration of exercises. 

 

Variables 
Physical Exercise 

Duration of Exercise (Frequency %) χ2 p-Value 
< 30 mins 30-60 mins >60 mins 

Aerobics/Walking 33 (14.9) 22 (10) 12 (5.4) 8.72 0.0001 

 

Table 5: The association of influencing factors with the weight of the students 

 

 

 

 

Variables Frequency (%) df χ2 p-value 

Sleep duration     

<5 hrs  38 (17.2) 

138 7.95 0.0001 
5-6 hrs 104 (47.1) 

6-8 hrs 66 (29.9) 

>8 hrs 13 (13) 

Water Intake     

Regular Intake 119 (53.8) 
46 2.58 0.0001 

Not Regular Intake 102 (46.2) 

Irritation with Sleep pattern     

Irritated 174 (27.1) 
46 3.53 0.0001 

Not Irritated 47 (21.3) 

Sleep Pattern Effects on work     

Affected 135 (61.1) 
46 2.60 0.0001 

Not Affected 86 (38.9) 

Dietary Regime 

Junk Foods      

Yes 69 (31.2) 
46 2.81 0.0001 

No 152 (68.8) 

Feel Tired before bed time     

Yes 135 (61.1) 
46 2.58 0.0001 

No 86 (38.9) 

Feel Sleepy before bed time     

Yes 95 (43) 
2.92 46 0.0001 

No 126 (57) 

Spend More time in bed     

Yes 180 (81.4) 
2.83 46 0.0001 

No 41 (18.6) 

Meal Before Bed     

Yes 31 (14) 
2.69 46 0.0001 

No 190 (86) 
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Table 6: The association of influencing factors with the weight of the students. 

 

  Sleep 

Hours 
affect work Irritated Weight Height Exercise 

Exercise 

Duration 

Sleep 

Hours 

Pearson Correlation 1 .141** -.052** .083** .075** -.035** .011 

Sig. (2-tailed)  .000 .000 .000 .000 .000 .414 

N 12738 12738 12738 12738 12738 12445 5306 

affect work Pearson Correlation .141** 1 .109** -.026** .155** -.102** .071** 

Sig. (2-tailed) .000  .000 .003 .000 .000 .000 

N 12738 12794 12794 12794 12794 12501 5362 

Irritated Pearson Correlation -.052** .109** 1 .196** .106** -.081** .114** 

Sig. (2-tailed) .000 .000  .000 .000 .000 .000 

N 12738 12794 12839 12839 12839 12546 5406 

Weight Pearson Correlation .083** -.026** .196** 1 .427** -.189** .183** 

Sig. (2-tailed) .000 .003 .000  .000 .000 .000 

N 12738 12794 12839 12839 12839 12546 5406 

Height Pearson Correlation .075** .155** .106** .427** 1 -.093** .142** 

Sig. (2-tailed) .000 .000 .000 .000  .000 .000 

N 12738 12794 12839 12839 12839 12546 5406 

Exercise Pearson Correlation -.035** -.102** -.081** -.189** -.093** 1 -.223** 

Sig. (2-tailed) .000 .000 .000 .000 .000  .000 

N 12445 12501 12546 12546 12546 12546 5296 

Duration of 

exercise 

Pearson Correlation .011 .071** .114** .183** .142** -.223** 1 

Sig. (2-tailed) .414 .000 .000 .000 .000 .000  

N 5306 5362 5406 5406 5406 5296 5406 

**. Pearson Bivariate Correlation is significant at the 0.01 level (2-tailed). 

 

Discussion 
Current study included medical students 
from different colleges with different ethnic 
backgrounds, socio-economic status, and 
different life style choices. The students did 
not have any sleeping disorders, diabetes, 
obesity or any genetic diseases the time we 
have conducted the study. However, this 
does not mean that a student cannot acquire 
these diseases in any time of the course. The 
curriculum is itself is a very long and 
strenuous, many students comes under 

severe social pressure and stress that effects 
their sleep, body weight and mental health.  
 
Previously studies have pointed out the 
correlation of sleep hours with an increase 
BMI. For example, according to Vergas and 
his colleagues (2014) sleep deprivation can 
induce an increase fat intake and 
predisposing to obesity. Other longitudinal 
studies over the years have also shown that 
reduced sleep is associated with weight gain 
contributing as a risk factor to obesity23.  
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In contrast to the previous studies, we 
showed 70 % of the students have low BMI, 
26.2 % have normal BMI and 3.2% have high 
BMI. Moreover 69.7 % students do not 
exercise or have any physical activities while 
only 30.3% are involved in physical activities 
such as cycling or walking for 30-60 mins. 
Furthermore 40 % students do not sleep 
enough and 75 % students have disturbed 
sleep. Moreover 78.7% students are irritated 
about their sleeping pattern and 61% 
students remained tired. In addition to this 
57 % students do not feel sleepy before going 
to bed and like (81.4%) to spend much time 
in the bed. These habits reflect poorly on the 
academic performances because majority of 
the students (61.1 %) have problems in 
learning and memorizing. The associations 
and correlations studies between BMI and all 
the categorical factors are significant in our 
study and this made all the authors to argue 
that either low BMI leading towards poor 
sleep pattern or poor sleep pattern leading 
towards lack of exercise or low BMI leading 
towards lack of exercise or lack of exercise 
leading towards the low BMI and poor 
sleeping pattern. All these scenarios can be 
true because these factors are interlinked 
with one another. Many studies have shown 
that students experienced sleep problems 
more often during their academic lives that 
put a negative impact on their well-being24-

31. To analyze the quality of life one must 
observe sleeping pattern because it covers 
many clinical aspects such as depression, 
fatigue, and sleepiness. There is significant 
link between poor sleep, high calorie rich 
diets and lack of physical exercises with 
obesity11,16. Neurochemicals in humans for 7-
8 hours consolidated sleep induces an 
inhibition towards glucose utilizations and 
glucose production in the first few hours and 
increases rapidly just before dawn32,33 hours. 
Upon disturbed sleep the glucose utilization 
pathways are altered which means constant 
blood glucose levels remains all night 

leading to the development of insulin 
resistance, cardiovascular diseases and 
obesity1,6,7,34,17,35,36. Disturbed sleep but not 
sleeping hours also changes the levels of 
hormones such as ghrelin (increase hunger) 
and leptin (inhibit hunger)37,38,1,2,3,5,8 that 
decreases the insulin sensitivity, reduced 
glucose tolerance, diabetes39 and appetite 
control. These factors also lead to the poor 
and unbalanced diet behaviors and lower the 
physical activity levels in young people40,41. 
The low BMI and disturbed sleep in the 
current study can be explained in that 
context. Recently, in China underweight 
people are considered to be beautiful, this 
stir image consciousness in female students. 
This puts lots of social pressure to achieve 
weight-loss goals by taking weight reducing 
products42. People having BMI <18.5 is 
considered as underweight and put them at 
risk for having health issues in longer term. 
There is reduced synthesis of sex hormones 
and bone mineral density, anemia, low blood 
pressure, fatigue, discomfort. They will have 
higher chances to develop eating disorders 
such as anorexia nervosa, bulimia nervosa 
and binge eating disorders43-47 In addition to 
this underweight people might experience 
infertility and preterm birth48-51. Medical 
students often complain of stress due to 
burden of their heavy curriculum because of 
which they tend to skip meals during their 
day. Increased work load resulting in stress 
causes the body to consume more energy 
than is being consumed as food which can 
cause weight loss. Another possible reason 
can be due to the fact that the medical 
students become more health conscious to 
maintain a good physique because they are 
aware of how obesity can be a risk factor for 
many chronic and long term diseases like 
diabetes and cardiovascular comorbidities. 
Our findings suggest the importance of 
exercises or physical activities to improve 
the blood oxygen levels in the body which 
increased muscular strength, endurance, 
improve sleep, maintain weight, increased 



 
 

14 

ISSN 2412-3188 (Online)| 2410-1354 (Print) 

 

APP| Published By AEIRC| Volume 9 Issue 1 

 

energy levels, improve brain, heart and 
lungs functions. 
 

Limitations 
A total of 250 students were approached 
with the questionnaire. Out of these, 16 
students refused participation, while 13 
students left the questionnaire incomplete 
and were excluded from the study. 
Accumulation of the data lasted for a period 
of six months among medical students in 
Karachi. Future studies should incorporate a 
larger sample size with students from the 
different disciplines. 
 

Conclusion 
Irregular sleeping pattern and lack of 
physical activities are accumulating factors 
for students to be underweight. Sleep 
disturbances affected their focus on the 
academic studies. Therefore, it is strongly 
recommended for students to participate in 
physical activities. 
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