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Abstract 
Background: Doctors with a normal BMI and healthy living habits 
have shown to be more confident and effective in providing realistic 
guidance and obesity management to their patient. This study 
investigated obesogenic tendencies of medical students as they 
progress in their medical studies. 
Methods: A cohort of forty-nine medical students enrolled in a five-
year cohort study and was followed up after one year. At the initiation 
of the cohort, socio-demography and information on anthropometry, 
accommodation, eating behavior, stress and sleeping habits of the 
students had been recorded.  Follow-up data were collected using a 
standardized self-administered questionnaire. 
Results: Thirty-seven percent of the students in the cohort are either 
obese or overweight in the one-year period. A year of follow-up 
suggests that there is an increase in BMI among the male students 
(P=0.008) and the changes are associated with changes in 
accommodation (P=0.016) , stress levels (P=0.021), and sleeping habits 
(P=0.011). 
Conclusion: Medical education system should seriously consider 
evaluating this aspect in the curriculum development to help our 
future medical practitioners practice a healthy lifestyle and be the 
initiator of change in the worsening prevalence of obesity worldwide.
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Introduction
It is widely recognized that obesity is influenced by behavioral and genetic factors. However, recently, environmental
factors are being investigated as it can be an independent risk factor in the causation of obesity which the medical
community calls the “obesogenic environment”.1 The term ‘obesogenic environment’ has been defined as ‘an environ-
ment that promotes weight gain and not conducive to weight loss,’ which is believed to be the driving force of the
escalating obesity epidemic.2

According to the World Health Organization (2020), obesity is defined as excessive or abnormal fat accumulation in the
body and it is measured by BodyMass Index (BMI). Obesity increases the risk to health through developing various non-
communicable diseases such as diabetes, stroke, and cardiovascular diseases.3 The worldwide prevalence of obesity has
tripled from 1975 to 2016, resulting in a global obesity epidemic by reckoning over 650 million adults with obesity in
2016, and an estimated one billion adults with obesity by 2025.3,4 Recent investigations have evolved from imbalance
of energy intake and consumption to establishing “obesogenic environment”. These environmental factors include the
availability of high-calorie, low-nutrient foods, larger portion sizes, and an increase in sedentary activities due to
technological advancements.5 The obesity prevalence presented by WHO will be higher if the Asian BMI cut-off value
(≥27.5 kg/m2) is used instead of WHO international classification (≥30 kg/m).6 In Malaysia, according to the National
Health and Morbidity Surveys (NHMS), the prevalence of obesity in adults aged 18 years and above was 29.1% in 2006
and 33.7% in 2019, an increase of 15.8% in a decade now. Malaysia is the most obese Southeast Asian country.7–9

Nobody is immune to obesogenic tendencies, including doctors and medical students.10 Studies show that medical
students are actually more prone to obesity and weight gain due to the nature of their curriculum which leads to lack of
leisure time, sedentary lifestyle, and increased stress as they progress towards clinical year.11,12 Doctors with a normal
BMI and healthy living habits have shown to be more confident and effective in providing realistic guidance and obesity
management to their patients.13,14 A study conducted at a Malaysian medical university found that the prevalence of
obesity and overweight among the medical students was high at 30%.15

A study conducted in 2019 in the same university revealed low prevalence of obesity of medical students in comparison
with the national prevalence of the same age group though male students were found out to be 4.3� more likely to be
obese compared to females. This study recommends further exploration of obesity development among medical students
as they progress in their studies as there is no existing available data on this.16 Therefore, this prospective study is
conducted to determine the obesogenic tendencies of male and female medical students as they progress in their medical
training and identify the risk factors involved. This paper presents the first year findings of the said prospective study.

Methods
Study design and setting
A prospective cohort study with yearly follow-up was initiated in 2019 among first-year medical students. In the cohort,
socio-demography, measurement of height and weight, details about their accommodation, eating behavior, stress, and
sleeping habits had been recorded by data collectors as Semester 1. Subsequent follow-up data were collected using a
standardized self-administered questionnaire six months after as Semester 2 and one year after as Semester 3.

Participants
Our study targeted all first-year medical students presently enrolled during the study period.

Questionnaire
The questionnaire used in this research was designed with reference to several studies conducted by different univer-
sities.11,12,15,17 The questionnaire consisted of four sections and twenty-five questions: In Section 1, background
information, personal information (socio-demographic info), self-reported anthropometric measurements (height and
weight), and stress level information (DASS-21 based questions); In Section 2 consisted of physical activity level (weekly
exercise duration) while in Section 3 consisted information of eating behaviors; In Section 4, lifestyle behavior (smoking
habits, alcohol intake, and sleeping habit) was asked. A copy of the questionnaire can be found in the Extended data. The
participants’ answers to the “Accommodation” represent two living conditions of students which are staying at hostel
with irregular cooks and living with family with regular cook. While the answers to stress were categorized as either
“High Stress” or “Low stress”. As per the DASS-21 stress questionnaires and category, those under severe and extremely
severe were reclassified as “High Stress” and those under mild, normal and moderate as “Low Stress”. “Poor Sleep” and
“Good Sleep” were determined using the sleeping hours recommendation by National Sleep Foundation for adults aged
18 to 25 years old which is about 7-9 hours. Good sleep is considered for those participants who answered 7 to 9 hours of
sleeping.18 Any duration less than 7 hours or more than 9 hours were considered as “poor sleep”. The answers for alcohol
drinking were classified into 2 groups, non-drinker which is no alcohol taken for past 30 days and drinker if they have
taken alcohol regardless of number of drinks for past 30 days. This is the same for smoking, non-smoker for no cigar or
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vape for the past 30 days and smoker, if they have taken nicotine regardless of number for past 30 days. Physical Activity
in this study less than 150minutes of moderate-intensity or 75minutes of vigorous-intensity physical activity is classified
as inadequate physical activity, while more than 150 minutes of moderate-intensity or 75 minutes of vigorous-intensity
physical activity is classified as adequate physical activity.19 Eating behaviour is assessed by determining the eating
habits of the students namely, number of meals per day (<3 meals, 3 meals, >3 meals), servings of fruit and vegetable in a
day (1-5, >5 servings), type of diet practiced (vegetarian, non-vegetarian, mixed diet), number of fast foods per week ,
number of days of breakfast taken in a month Responses are further classified under yes or no for skipping breakfast for
the past 30 days; Inadequate or Adequate for daily servings of fruits and vegetables; Regular or Irregular for number of
dailymeals; rarely or often for consumption of snacks, carbonated soft drinks and fast food; and unvaried or varied diet for
type of diet practiced.

A pilot test was conducted on students from a class to determine the questionnaire acceptability and ease of use by the
participants and the data collected for analysis. All the suggestions and feedback were collected and integrated
accordingly into the questionnaires.

Data collection
Baseline height and weight were measured by the researchers. Baseline height was used to calculate BMI of the three
follow up periods while the weight for Semesters 2 and 3 were measured by the participants at home. Sections 1-4 of the
questionnaire were answered online by the participants through Google form in all the study periods.

Ethical considerations
The questionnaire used in this research was fully typed in English and was approved by Taylor’s University Human
Ethics Committee with reference number HEC 2019/119. The active participation in and completion of the online form
were taken as consent, and the ethical committee approved the consent protocols and procedures.

Data analysis
IBM Statistical Package for Social Sciences (SPSS) version 25 was used to describe and analyze the data collected. For
descriptive data, frequency, mean and standard deviation (SD) were used to summarize the data. Generalized Estimating
Equations (GEE) were employed to test the association between BMI overtime and sex assigned at birth throughout the
cohort study. The independence t-test was also used to test the difference between mean BMI and sex assigned at birth
over time. The predicted variables associated with BMIwere tested using ANOVA one-way analysis. Any variables with
p < 0.250 in the ANOVA test were tested again with GLM multivariate analysis for regression analysis. A 95% of
confidence interval was fixed throughout the cohort study, with any obtained p-value lesser than 0.05 is considered
significant.

Results
Descriptive analysis
A total of 50 (17 males and 32 females) first-year medical students from Taylor’s University School of Medicine were
included in this study. The response rate was 82% (50/61). One student withdrew from the study during Semester 2.
Characteristics of year one medical students who participated in the study are presented in Table 1.

Table 1. Characteristic of Year 1 medical students at Taylor’s University, Selangor, Malaysia (2019).

Characteristic (N = 49) Number (%)

Age group

≥21 years old 45 (91.8)

<21 years old 4 (8.2)

Ethnicity

Malay 6 (12.2)

Chinese 19 (38.8)

Indian 18 (36.7)

Others 6 (12.2)
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Prevalence of obesity among Taylor’s University year one medical students as they progress towards clinical year

Compared with the national reported prevalence value of obesity in adults (33.7%),8 the prevalence of obesity among the
medical students in this study based on the Asian cut-off value was high at 36.7% (Table 3).

Table 1. Continued

Characteristic (N = 49) Number (%)

Gender

Male 17 (34.7)

Female 32 (65.3)

First-degree family history of obesity

Yes 5 (10.2)

No 36 (73.5)

Not sure 8 (16.3)

Accommodation

With Parents/Anyone that cooks regularly 38 (77.6)

Alone/Friends/non-regular cooks 11 (22.4)

Height, cm (mean � SD) 164.04 � 7.31

Weight, kg (mean � SD) 60.06 � 12.33

BMI, kg/m2 (mean � SD) 22.23 � 3.89

Table 2. BMI Classification of Year 1 medical students (Semester 3).

BMI (kg/m2) BMI category (N = 49) Number (%)

WHO body weight classification according to International populationa

<18.5 Underweight 8 (16.3)

18.5-24.9 Normal 32 (65.3)

25.0-29.9 Overweight 5 (10.2)

≥30.0 Obese 4 (8.2)

WHO body weight classification according to Asian populationa

<18.5 Underweight 8 (16.3)

18.5-22.9 Normal 23 (46.9)

23.0-27.4 Overweight 13 (26.5)

≥27.5 Obese 5 (10.2)

aWHO Expert Consultation.6

Table 3. BMI Classification of year one medical students as they progress towards clinical year.

WHO body weight classification according to Asian populationa

BMI
(kg/m2)

BMI
category

Semester 1 (N = 50)
Number (%)

Semester 2 (N = 49)
Number (%)

Semester 3 (N = 49)
Number (%)

< 18.5 Underweight 7 (14.0) 10 (20.4) 8 (16.3)

18.5-22.9 Normal 23 (46.0) 24 (49.0) 23 (46.9)

23-27.4 Overweight 11 (22.0) 8 (16.3) 13 (26.5)

≥ 27.5 Obese 9 (18.0) 7 (14.3) 5 (10.2)
aWHO Expert Consultation.6
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Bivariate and multivariate analysis
Comparison of mean BMI changes of Taylor’s University year one medical student over a year

Based on the BMI result obtained (Table 4), the difference between mean BMI overtime in three studies was found
not significant (p > 0.05). On the contrary, the difference between gender and BMI over time in this study was notable
(p < 0.05) (Table 5). As shown in Table 5, there is no difference (p > 0.05) in mean BMI between the gender during
Semester 1. However, during Semesters 2 and 3, the BMI among the males was significantly higher (p < 0.05) compared
with females (refer to Figure 1).

Evaluation of risk factors associated with BMI among Taylor’s University year one medical student

When the predicted variables were tested with ANOVA one-way analysis, significant associations (p < 0.05) were found
between BMI with accommodation and stress level. Other predicted variables were not significantly associated with
BMI, but variables (Sleeping habit and Carbonated soft drinks intake) with p < 0.250 were then subjected to GLM
Multivariate Analysis.

There were significantly lower average BMI levels of those who can cook/live with people who can cook, 21.53 kg/m2,
compared to 24.63 kg/m2 of those who cannot cook/living with people who cannot cook. This is also seen in the

Table 4. Comparison of mean BMI overtime in three periods.

Time BMI, kg/m2 (Mean � SD) p-Value

Semester 1 22.86 � 0.65

Semester 2 22.51 � 0.60 0.091

Semester 3 22.73 � 0.60

Table 5. Comparison of mean BMI overtime by gender.

Time Gender BMI, kg/m2 (Mean � SD) p-Value

Semester 1 Male 23.83 � 4.74 0.058

Female 21.47 � 3.63

Semester 2 Male 23.87 � 4.70 0.009

Female 20.91 � 2.88

Semester 3 Male 24.17 � 4.33 0.008

Female 21.10 � 3.29
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21.1

20
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Figure 1. Comparison of mean BMI overtime by gender.
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p-value of 0.018, indicating great significance between this factor and BMI/weight gain. Based on Table 6, we can
assume stress levels are among the leading players in determining the change in amedical student’s BMI. This can be seen
in the participants’ mean BMI levels, which are the highest recorded average at 26.57 kg/m2 (p-value = 0.018).

Table 6. Factors associated with BMI.

Variables Mean � SD F p-Value

Accommodation

With Parents/Anyone that cooks regularly 21.53 � 3.38 6.016 0.018

Alone/Friends/non-regular cooks 24.63 � 4.68

Stress level

Low 21.84 � 3.49 5.993 0.018

High 26.57 � 5.98

Sleeping habit

Poor 23.03 � 4.59 1.456 0.244

Good 21.10 � 3.27

Carbonated soft drinks intake in the last 30 days

Rarely 22.04 � 3.80 1.435 0.239

Often 23.91 � 4.80

Alcohol consumption

Non-drinker 22.24 � 3.93 0.017 0.897

Drinker 21.72 � 0.04

Cigarette smoking

Non-smoker 22.24 � 3.92 0.017 0.897

Smoker 21.72 � 0.04

Physical activity/week

Inadequate 22.06 � 4.47 0.111 0.741

Adequate 22.44 � 3.03

Number of meals/day

Regular 22.30 � 4.13 0.016 0.901

Irregular 22.16 � 3.72

Adequacy of fruits & vegetable serving/day

Inadequate 22.33 � 3.82 0.022 0.883

Adequate 22.16 � 4.00

Number of snacks/day

Rarely 22.19 � 3.35 0.006 0.938

Often 22.28 � 4.65

Habit of skipping breakfast

Yes 22.49 � 4.05 0.247 0.621

No 21.93 � 3.77

Number of fast foods/week

Rarely 21.81� 3.58 1.273 0.265

Often 23.17 � 4.50

Type of diet

Unvaried diet 22.96 � 0.62 0.168 0.846

Varied diet 21.76 � 4.05
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After GLM Multivariate analysis, it revealed that accommodation (p-value = 0.016), stress level (p-value = 0.021) and
sleeping habit (p-value = 0.011) were the independent predictor of BMI changes in year one medical students (Table 7).

Discussion
The predominant proportion of participants who had both higher BMI and also an increased BMI overtime is themale sex
(assigned at birth) (refer to Table 5 and Figure 1). This is consistent with study findings conducted on medical students in
Malaysia,15 India,11 and in Pakistan.20 On the contrary, the findings of our study contradicted the findings of two studies
conducted byAnupama21 and Fernandez,22 which showed that the predominant proportion of their medical students who
have higher BMI overtime is female. All the above mentioned studies were conducted through cross-sectional study
design where there is generally no evidence of the temporal relationship between the variables and BMI, thus could not
establish causality. Our cohort study shows the temporal relationship between the predicted variableswhere BMI changes
can be identified over time. However, the presence of predominant proportion of male medical students with higher BMI
might be due to their higher muscle mass than female (sex assigned at birth) students.

In our study, accommodation turned out to be the most significant factor in determining risk factors for weight gain. This
finding is in line with other studies, which also mentioned that people who had more home-cooked meals in their weekly
diet are less obese than those who do not.23–25 Similar studies from a Pakistan medical school also reported that medical
students who had more meals at home reported lower obesity rates than those having food outside their home.20

A possible reason could be that foods consumed outside are usually higher in fat-content and also contain unhealthy
additions than home-cooked food. Our research shows that medical students who lived alone/or cannot cook themselves
had higher BMI values than medical students who could cook/live with people who could cook.

Our study revealed that the number of medical students who experienced high levels of stress has decreased over the year,
whichmight be possibly becausemost of the participants were livingwith their parents during this period. Thismight help
lessen the medical students’ burden as they receive the best support-system at their homes. However, a higher BMI value
is noticed inmedical students with high stress, whichmight be due to the sudden shift in learningmethods where students
were forced to adapt to online learning. Similar findings were found from studies done in America which also found that
medical students are experiencing severe stress and thought that online learning is a burden.26

Our findings on sleep are similar with Eveline.27We found that majority (59.2%) of medical students having a poor sleep
compared to their 60%. From this, we foundmedical students who experienced poor sleep had a higher average BMI than
those who experienced good sleep, which correlates with research findings from Zailinawati et al.28 This might be due to
the intense workload and vast topic to learn in themedical field that often leads to a sacrifice in sleeping time for revisions.
However, the findings of this study are not supported by the recent study done by Hameed.29

There were some limitations of this study. This study was done during the COVID-19 pandemic, though the baseline
data was collected few months before the pandemic. BMI was calculated using measured weight and height during
Semester 1, while BMI for the subsequent periods were calculated using the baseline height and their self-reported

Table 7. GLM Multivariate analysis.

Variables Odds Ratio 95% CI p-value

Accommodation

With parents/Anyone that cooks regularly 1.227 -5.214 -0.541 0.016

Alone/Friends/Non-regular cooks

Stress level

Low 1.314 -7.408 -0.592 0.021

High

Sleeping habit

Poor 0.866 0.572 -4.337 0.011

Good

Carbonated soft drinks intake in the last 30 days

Rarely 1.120 -3.848 -2.520 0.683

Often
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weight. The movement restrictions during follow ups which required all education sectors to shift to online classes might
have contributed to the outcome of the study.

Conclusion
The prevalence of obesity and overweight in Taylor’s University year one medical students was considered high in all
three semesters (40%, 30.6% and 36.7%). A year of follow-up suggests that there is an increase in the BMI of male
students and the changes are associated with changes in accommodation, stress levels, and sleeping habits.

Recommendations
There must be a radical change in medical education. Medical students should be given a balanced lifestyle, with time for
adequate sleep, and exercise, and access to a proper diet. Online studies which are becomingmore popular even before the
pandemic should be combined with some hybrid form of learning to increase the physical activity of students.

Data availability
Underlying data
Harvard Dataverse: OBESOGENIC ENVIRONMENT IN THE MEDICAL FIELD: FIRST YEAR FINDINGS FROM
A 5-YEAR COHORT STUDY, https://doi.org/10.7910/DVN/7G1VD8.30

This project contains the following underlying data:

• SPSS Merged File (Repeated Measures)

Extended data
Harvard Dataverse: OBESOGENIC ENVIRONMENT IN THE MEDICAL FIELD: FIRST YEAR FINDINGS FROM
A 5-YEAR COHORT STUDY, https://doi.org/10.7910/DVN/7G1VD8.30

This project contains the following extended data:

• A copy of the questionnaire

Data are available under the terms of the Creative Commons Zero “No rights reserved” data waiver (CC0 1.0 Public
domain dedication).
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