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Introduction
Overweight and obesity is an excessive amount of body fat that 

places an individual at a greater health risk [1]. It is usually expressed 
by Body Mass Index (BMI) which is calculated by dividing the weight 
of an individual in Kilograms by his/her height given in meter square 
[2]. The ideal body weight of individual would be of BMI between 18.5 
to 24.99 Kg/m2 and BMI ≥ 25 to 30 Kg/m2 would be considered as 
overweight and BMI >30 Kg/m2 would be considered as obese [3]. 

Problem of overweight and obesity has been recognized as public 
health problem worldwide due to the fact that it increases the risk 
of chronic diseases such as Cardiovascular Diseases (CVD), stroke, 
diabetes, sleep apnoea, osteoarthritis, and many types of cancer [4-
7]. It has also been said it decreases the productivity of a country by 
reducing life expectancy of individuals [8]. It is predicted that the 
prevalence of overweight and obesity will rise and by 2015 there will be 
approximately 2.3 billion overweight and more than 700 million obese 
individuals worldwide [9]. 

A global rise has been observed in prevalence of overweight and 
obesity [10]. The United States is at the top of the list of countries, 
approximately more than two-thirds of U.S. adults population is 
overweight and/or obese (BMI ≥ 25) [11]. In Australia, 60% of adults 
aged 25 years and over was overweight or obese [12]. Similarly in 
Canada nearly 60% of the adults and 26.3% of the children aged 2-17 
years were above normal weight [13,14]. Similarly, prevalence of 
overweight and obesity in European countries were reported to be 10-
27% among men and 10-38% among women [15]. 

Previously, obesity was viewed as a problem of developed countries, 
but in the last few decades its rising trend has been observed in 
developing countries as well [16]. The prevalence of overweight and 

obesity in China has risen to 27.3% in China [17]. Data from Eastern 
Mediterranean Region shown that prevalence of obesity in Saudi 
Arabia was 16% and 24% in men and women respectively and in Kuwait 
its prevalence were 32% and 44% in men and women respectively 
[18,19]. Similarly, prevalence of overweight and obesity among Iranian 
population was found to be 26.3% [20]. 

Apart from the general population, prevalence of overweight and 
obesity is also on the rise among medical professional even at a higher 
rate than general population [21,22]. It is alarming as they are the role 
models for the general population to follow in terms of a healthy weight 
and diet [22,23]. A study conducted among Greek medical students, 
reported 40% and 23% prevalence of overweight and obesity among 
males and female [24]. A study conducted among medical students at 
National Ribat University, Khartoum found 17.8% and 9.2% prevalence 
of overweight and obesity respectively [25]. Similarly, a study from Iran 
conducted among female medical students in Guilan reported 12.8% 
and 0.4% prevalence of overweight and obesity [26]. Research from 
the United Arab Emirates reported 24% prevalence of overweight and 
obesity among medical students [27]. Similar study from Malaysian 
medical school reported 30.1% prevalence of overweight and obesity 
among medical students [28]. 
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As far as Pakistan is concerned, the overall prevalence of overweight 
and obesity was found to be 25% in the general population [29] whereas 
a higher prevalence of overweight (31%) and obesity (28.2%) has been 
reported among postgraduate medical trainee doctors [22]. A study 
from Karachi, reported that 44% of male and 61% of female students 
of private medical college were overweight and obese [30]. Similarly, 
another study from private medical university reported a 41.7% 
prevalence of overweight and obesity among medical students [23]. 

There is dearth of knowledge regarding overweight and obesity 
and its associated factors among medical students of public sector’s 
institutes of Karachi. Medical students are future medical professionals 
and would be the role model for the general population to be followed 
[22,23]. Due to their sedentary life style they are more prone to be 
overweight or obese and ultimately are at greater risk of chronic 
diseases. So, it would be worthwhile to provide base line information 
for intervention program to prevent overweight and obesity among 
future’s physicians who would not only take care of sick but would also 
contribute effectively in field of medicine [31]. Therefore, the objective 
of the study was to estimate the magnitude of problem and to determine 
the factors associated with overweight and obesity among medical 
students of public sector’s institutes in Karachi, Pakistan. 

Method and Material
A cross sectional analytical study was conducted in two of the 

public sector institutes of Karachi; Dow Medical College (DMC), and 
Sindh Medical College (SMC). Data was collected from first year to 
final year medical students including male and female both. Students 
having history of fever, typhoid, diarrhoea or any other medical 
condition in last two months which could have affected their body 
weight were excluded from the study. Structured self administered 
questionnaires were distributed to students. They were requested to 
return filled questionnaires in a week time. They were also asked not to 
put names or university registration number on questionnaires which 
could have concealed their identity. There was no potential risk to 
participants as the study did not involve any intervention. Software Epi 
data was used for data entry. A sample size of 404 was required based on 
calculation carried out on software Epi Info, by taking 17.6% prevalence 
of overweight and obesity in unexposed group [22] with 80% power, 
to detect an odds ratio of 2 for overweight and obesity, at 5% level of 
significance. 

Weight and height measurements were taken after completion of 
questionnaires. Weight and height of participants were measured to 
nearest 0.1 Kg and 0.5 cm respectively by using standard procedures 
[22]. South Asian cut-off of body mass index was used for defining 
overweight and obesity (BMI ≥ 23) [32]. The independent variables 
considered in study were age, sex, marital status, year of study, daily 
studying hours, family size, family set up, daily pocket money, ethnicity, 
breakfast habit, tea drinking habit, snacks taking habit, place of 
breakfast, place of lunch, physical activity and family history of obesity, 
hypertension, and diabetes.

Software Statistical Package for Social Sciences (SPSS) was used for 
data analysis. Mean and standard deviation was reported for continuous 
variables having normal distribution, whereas proportion was reported 
for categorical variables. Multiple logistic regression technique was 
used to explore variables independently associated with overweight and 
obesity in selected population. Adjustment for possible interactions 
and confounders was done. Odds ratio and 95% confidence intervals 
were reported in the final model.   

Results
A total of 488 students shown interest and picked the questionnaires 

from research team. The overall response rate was excellent as 428 
(87.7%) students returned the completed questionnaires. Prevalence 
of overweight and obesity among medical students was found to be 
14.7%, 12.4% respectively. Among boys it was 47.7% whereas among 
girls it was 15.9%. The main descriptive characteristics of participants 
are summarized in table 1.

At multivariable analysis level, the variables which were found to be 
significant at 5% level of significance are gender (male), place of lunch 
(college/outside home), snacks taking habits, tea taking habit and family 
history of obesity. Final model was assessed for biological plausible 
interactions and confounders but none found to be significant. Table 
2 summarized the association of these variables with overweight and 
obesity in the form of adjusted odd ratio (OR), 95% confidence interval 
(CI) and p-value. 

Discussion
The study determines the factors associated with overweight and 

obesity among medical students of public sector’s institutes in Karachi, 
Pakistan. Provided information can be used as baseline for future 
intervention programme especially designed to prevent overweight and 
obesity among medical students. Response rate (87.7%) was excellent. 
The overall prevalence of overweight and obesity among medical 
students was found to be 14.7% and 12.4% respectively. The use of 
South Asian cut-off point for BMI to categorize individuals on the basis 
of their weight status was used in this study that ensured the correct 

Variables n (%)
Age (years) (Mean ± SD1) 20.2 ± 1.7
Gender                                                                            
Boys
Girls

151 (35.3)
277 (64.7)

Participants by studying years
1st Year
2nd Year
3rd Year
4th Year
Final Year

110 (25.7)
45 (10.5)
116 (27.1)
76 (17.8)
81 (18.9)

Daily studying hours (Mean ± SD1) 6.2 ± 3.1
Ethnicity
Urdu speaking
Punjabi
Sindhi
Pushtoon
Others

164 (38.3)
161 (37.6)
63 (14.7)
13 (3.0)
27 (6.3)

Family setup  
Nuclear2

Combine3
175 (40.9)
253 (59.1)

Place of breakfast
Home
College

349 (90.9)
35 (9.1)

Place of lunch
Home
College

288 (67.3)
140 (32.7)

Snacks between breakfast and  lunch 323 (75.5)
Tea drinking habit 285 (66.5)
Physical activity (At least 30 minutes/day) 211 (49.3)
Family history of chronic diseases
Obesity Hypertension
Diabetes

145 (33.9)
213 (49.8)
187 (43.7)

1SD: Standard Deviation; 2Nuclear: Living with parents and siblings; 3Combine: 
Living with parents, siblings and grandparents, uncle, aunty, or cousins 

Table 1: Descriptive characteristics of the participants (n=428).
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estimation of the magnitude of the problem. The medical students who 
were found to be at higher risk of being overweight and obese were 
male students, who had lunch at college cafeteria/out of home, drink 
tea, have snacks between breakfast and lunch, and have a positive 
family history for obesity. 

Findings of the study in terms of prevalence of overweight and 
obesity are consistent with findings of the previous studies conducted 
among medical students which reported 24% overweight or obese 
[27], 17.4% overweight [33], 17.8% overweight and 9.2% obesity 
[25]. However, our findings are not consistent with studies conducted 
in private medical institutes of country who reported a 52.6% and 
41.7% prevalence of overweight and obesity among medical students 
respectively [23,30]. A reason might be in the difference of the social 
classes of medical students as both of these studies were conducted 
among medical students of a higher socioeconomic status. 

Male gender was found to be associated with overweight and 
obesity. More male medical students were overweight and obese than 
their female counterparts. This finding is also consistent with study 
conducted among earlier career trainee doctors of similar setting 
[22]. Contrarily, studies conducted in private medical universities 
(students from high socioeconomic status) of Karachi reported a higher 
proportion of overweight and obesity among female medical students 
[23,30]. However, non inferential association reported in those studies 
did not allowed to make a comparison. 

Medical students who were taking their lunch from the college 
cafeteria or outside their home were more likely to be overweight and 
obese than medical students taking their lunch at home. A possible 
reason could be the type of food available in a college cafeteria or 
outside market. It may be mainly junk food and moreover food available 
in cafeteria or market may have a higher fat content than home-made 
food. A similar finding was also suggested in earlier study which 
reported that trainee doctors who were taking their lunch from outside 
home were found to be at a greater risk of overweight and obesity as 
compared to those bringing their lunch from home [22]. 

Similarly we found an association of snacks taking habit with 
overweight and obesity. The students who were taking snacks between 
breakfast and lunch were more likely to be overweight and obese than 
those who were not taking snacks between their meals. The type of 
edibles which are usually available for snacks in the college cafeteria or 
outside include different types of biscuits, French fries, chips, burger 
and samosas. These edibles in small amounts provide high calories and 

possibly can contribute towards overweight and obesity as also reported 
in earlier studies [22,30]. 

Another important finding was the association of the tea drinking 
habit of medical students with their overweight and obese status. The 
students who were drinking tea at least once a day were found to be 
at greater risk of being overweight and obese than those who were 
not taking tea at all. However, earlier studies conducted in France and 
Log Angeles reported a weight controlling effect of tea on body weight 
[34,35]. The possible reason of current positive association of tea with 
weight gain would be the amount of sugar and milk being consumed 
in it in our setting rather than tea itself. Similarly, frequency of tea 
consumption and its intake along with other available snacks items e.g. 
biscuits, fries, chips and samosas (easily available) may be responsible 
for found association. 

Similarly, we found a positive association of family history of 
obesity with overweight and obese status of medical students. In our 
sample population 34% of the students have a family history of obesity. 
These findings are consistent with previous studies as there is a role of 
genes in the development of overweight and obesity. Along with that it 
could be because families are the social role model for individuals who 
form part of it [22,23,29,30]. 

There are certain limitations of the study which need to be 
considered while interpreting results. First of all, cross sectional nature 
of study design does not claim cause and effect relationship (temporal 
relationship) between variables in our model and overweight and obese 
status of students. Secondly, baseline data regarding weight status 
of medical students at time of their admission was missing which 
otherwise could have helped us reasonably to conclude whether those 
students were overweight or obese at the time of admission into medical 
college or whether they gained weight thereafter. Thirdly, chance of 
self reporting bias in self administered questionnaires cannot be ruled 
out. Fourthly, diet is a complex variable in health research and it needs 
careful measurement which could not have been achieved in this 
study. Similarly, generalizability of finding is limited to public sector’s 
institutes only as medical students of a private university may have 
difference of the socioeconomic status. Finally, these results cannot 
be generalized to students of other speciality e.g. dentists, pharmacy, 
physiotherapy or nursing. Future researchers can design multi-centred 
cross sectional study to include sample of medical students from public 
and private sectors in order to enhance external generalizability of the 
findings. In the same way, it would be great to explore the problem 
of overweight and obesity among other science students e.g. dentists, 
pharmacy, physiotherapy or nursing etc. 

Conclusion
The prevalence of overweight and obesity was high among medical 

students of public sector’s institutes in Karachi especially among male 
having family history of obesity, who had lunch at college, and had tea 
and snacks taking habits. There is need of a multifaceted intervention 
involving students, their families and university administration to work 
in coordination in order to intervene in this problem and to prevent its 
potential consequences. These efforts would enable medical students to 
practice a healthy diet and lifestyle and to be role models for the general 
society, to be followed in terms of a healthy weight. Thereafter we can 
hope to see medical professionals practicing as well as promoting a 
healthy diet and lifestyle. 
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