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ABSTRACT

Background: Non-communicable diseases (NCDs) account for great mortality and morbidity contributing to 77%
of deaths due to NCDs globally. The study aimed to determine the levels of risk factors of NCDs among medical
students viz a viz physical activity, diet, smoking and to evaluate trends of these risk factors over two years period.

Materials & Methods: It was a longitudinal study, conducted at a private medical college in the capital city of
Pakistan, from April 2022 to September 2023. The data regarding NCD risk factors was collected using WHO
STEPS questionnaire from the cohort of undergraduate students at two distinct times. All students who consented
to participate were included. SPSS v.25 was used for data entry and analysis.

Results: Less than 3% of 135 students met WHO’s recommended daily intake of fruits and vegetables, with
prominent decrease being observed among boarders. There was a decrease in the mean servings of fruits (0.98 to
0.93) and vegetables (1.19to 1.13) across study period. The self-reported smoking rate remained consistently low.
An increase in physical activity, BMI and gender-specific wais hip ratio (WHR) was observed during study period.

Conclusion: Most medical students consumed fruits and vegetables less than the recommended daily
requirements. Some individuals showed improvements in their physical activity levels. Abdominal obesity
increased especially in females, which pose risk for metabolic complications.
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INTRODUCTION

Non-communicable diseases (NCDs) account for
great mortality and morbidity especially in low- and
middle-income countries contributing to 77% of
deaths due to NCDs globally." The spectrum of
NCDs, which encompasses cardiovascular diseases,
diabetes, various cancers, and chronic respiratory
conditions, illustrates the complex interrelationship
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of prevalent risk factors such as tobacco consump-
tion, insufficient physical activity, excessive alcohol
intake, and suboptimal dietary practices.? Though
NCDs commonly affect the elderly population but
individuals of all ages may get this disease. These
diseases may start in the earliest years of life and
keep progressing with age.? Investing in healthy life-
style habits early can help prevent chronic ilinesses,
leading to better overall health and lower healthcare
expenses in the subsequent years.*

Medical students, as prospective healthcare prac-
titioners, are anticipated to engage in healthier life-
style choices and attain superior health outcomes
compared to the general populace, attributable to
their enhanced health literacy, educational qualifica-
tions, and experiential interactions with patients.® It
is crucial for them to embrace preventive strategies
as part of their social responsibility.® However, the
demanding five-year medical education presents
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challenges that require balancing rigorous academic
pressures with maintaining their own well-being.” In
West Bengal, most of students were at risk to develop
NCDs due to cumulative effect of risk factors.t In a
study in Saudi Arabia, 47% medical students were
overweight and 4.7% were physically inactive®, while
20.4 % of the medical students in Nepal study were
smokers.”® In Bangladesh, less than a quarter of
students (22.3%) consumed five or more servings
of fruits and vegetables per day.' Anthropometric
measures like Body mass index (BMI) and waist hip
ratio (WHR) are used to assess obesity and risk for
metabolic complications and NCDs.2

In India, health promotion activities and strategies
are added in MBBS curricula, in order to address the
rising trend of NCDs in country.'® Students must ide-
ally be well equipped with the knowledge and skills
to adopt healthy lifestyles to be able to flourish.” In
Pakistan, the unhealthy lifestyle of physicians prevails
due to a lack of lifestyle medicine training.' Risk fac-
tors for NCDs are prevalent among students, yet few
follow-up studies exist to track changing trends. This
study through its longitudinal design, will help fill re-
search gaps and offer insights crucial for universities
policy makers to take measures for NCDs prevention
in young population. The objective of the study was
to determine the levels of risk factors of non-commu-
nicable diseases among medical students viz a viz
physical activity, diet, and smoke consumption and
to evaluate trends of these risk factors in a cohort of
medical students for session 2022-23.

MATERIAL AND METHODS

This longitudinal study was conducted on a cohort
of first-year MBBS students at a private medical col-
lege in Islamabad. Both genders, aged 18 years and
above were asked to participate using convenient
sampling and only those unwilling to participate or
absent on day of data collection were excluded. A
questionnaire was adapted from WHO STEPS sur-
vey for Pakistan based on the key NCD risk factors
was used to gather data on demographics and risk
factors like diet, physical activity, and tobacco use.
Body measurements were taken according to WHO
guidelines. The faculty members of Community

medicine department took these measurements by
following the standard techniques. Participants were
requested to put off their shoes and empty pockets
before stepping on weighing scale for their weight
measurement. For measuring the height, they were
asked to stand straight and measurement was taken
from the tip of their heads until the tip of their toes
using a stadiometer. using measuring tape, waist
circumference was taken just above your belly button
and hip circumference around largest part of hips.
Rest of the data was filled by students themselves.
this practice was done twice, soon after admission
(2022) and again in the start of second year (2023).

A pilot study with 20 students helped modify the
questionnaire. BMI (=25 kg/m2 for Asians) and
waist-hip ratio (=0.90 for men, =0.85 for women)
were used to assess obesity and related risks. SPSS
version 25 was used to analyze data. The categorical
variables were expressed as frequencies and per-
centages, and means and SD were calculated for
age, BP, and BMI. To appreciate difference between
two measurements, t-test was used, considering
significant difference at p-value <0.05.

RESULTS

In the year 2022, the response rate was
134/151(88.7%) and mean age was 19.2 +0.975
years. In 2023, response rate was 135/149(90.6%)
with mean age of 20.09 +0.796 years. The two
students migrated from the college. Demographic
profile of students is shown in table 1.

Majority (72.4%) of students’ mothers were house-
wives, and the fathers of 35.8% of students were
government employees. Fifty (37.3%) and 13(9.70%)
students gave a positive family history of diabetes
mellitus and cardiovascular disease, respectively.

Less than 3% students ate WHO recommended 5
servings of fruits and vegetables per day. Majority
reported to consume only 1-2 servings per day of
fruits (73%) and vegetables (79%).

In 1st year, the mean number of servings was
0.98(0.498) for fruits and 1.19(0.564) for vegetables.
Mean fruit and vegetable consumption was statis-
tically significant with boarding status (p=0.002,

Table 1: Demographic profile of participants (n=134 in year 2022, n=135 in year 2023)

Variable Categories Year 2022 Year 2023
N % N %
Male 50 37.3 51 37.8
Gender
Females 84 62.7 84 62.2
Boarders 51 38 54 40
Boarding Status
Non-boarders 83 62 81 60
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0.003) but not with gender (p=0.06, 0.073) or BMI
(p=0.333, 0.809).

In 2" year, there was a decrease in average
consumption for both fruits and vegetables with
mean number of servings per day 0.93 (0.54) and
1.13(0.467) respectively. Fruit consumption varied
significantly by boarding status (p<0.001) and gen-
der (p=0.033). However, vegetable consumption did
not show significant differences by gender (p=0.276)
or boarding status (p=0.551). The consumption of
fruits was statistically different among boarders and
nonboarders but not with gender, in both years.

Physical inactivity time per day fell from 549.7 min-
utes in 2022 to 509.91 minutes in 2023, approaching
statistically significant(p=0.057) level. In 2" year, the
average days of physical activity improved to 3.59
per week compared to 2.98 days in a week in first
year, but still less than WHO recommended 5 days
per week. The difference in physical activity was
statistically significant with gender (p<0.001), not
with boarding status(p=0.437).

Regarding self-reported smoking status, 2 started
daily smoking in 2" year while none smoked daily
in first year. The prevalence of obesity (BMI > 25kg/
m?) increased from 22.3% in 2022 to 22.9% in 2023.

There was overall increase BMI among both males
and females in both years. It was not significantly
different across genders or boarding status. Figure
| show the proportion of students in subcategories
of BMI across the 2 years.

Changing BMI categories across 2 years
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Figure I: Changing BMI categories of Students
across 2 years

The increase in WHR was observed. However, differ-
ence in mean WHR among females was statistically
significant in two years. There was no statistically
significant difference regarding boarding status for
BMI (p= 6.56) and WHR (p=0.422). Table 2 shows
the differences among variables measured over time.

Table 2: Comparative Analysis of variables.

Variables First-year 2 year P-value
Mean number of servings of fruit 0.98(0.498) 0.93(0.543) 0.412
Mean number of servings of vegetables 1.19(0.564) 1.13(0.467) 0.059
Frequency (%) of Smokers (self-reported) 0(0) 2(0.014%) -
The mean time (minutes) of physical inactivity 549.97(314.11) 509.91(260.782) 0.265
Days/week spent in moderate-intensity activity 2.98(2.19) 3.59(2.077) 0.057
BMI 21.9(4.383) 22.2(4.221) 0.546
WHR 0.8225(0.071) 0.85(0.136) 0.011*
SBP 111.60(11.03) 104.97(13.53) <0.001*
BMI females 21.9(4.48) 21.8(4.07) 0.99
BMI males 22.0(4.25) 22.9(4.48) 0.330
WHR females 0.79(0.057) 0.83(0.162) 0.029*
WHR males 0.86(0.070) 0.88(0.074) 0.132
BMI hostilities 21.8(4.13) 22.7(4.78) 0.315
BMI non-hostilities 22.06(4.55) 22.01(3.8) 0.937

BMI; body mass index, SBP; systolic blood pressure; WHR; Waist-hip-ratio.
*Statistically significant at p<0.05, obtained after applying t test
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DISCUSSION

In our study, the mean number of servings was
0.98(0.498) for fruits and 1.19(0.564) for vegetables
which is quite less than with an average serving of
fruits was 2.03+1.756 servings/day and 2.24+1.150
servings/day of vegetable among medical students of
Delhi.'s This difference may be due to regional dietary
patterns, with vegetarianism being more common
in Delhi because of religious reasons. In our study,
majority reported to consume 1-2 servings per day
of fruits (73%) and vegetables (79%), comparable
to study done in Somaliland'®, where vast majority
of participants had <1 serving of fruits daily (97.7%)
and <1 serving of vegetables daily (98.2%).

In our study, the overall BMI showed no significant
differences between males and females (p=0.546),
similar to study results among Indonesian university
students (p= 0.41)." Females’ WHR in our study
varied significantly across study period, similar to
Malay female students who have high values both
for BMI and WHR."® However, the WHR was signifi-
cantly higher in another study in Indonesian males (P
<0.001)."” Besides lifestyle changes, this difference
may be due to genetic predispositions and body fat
distribution among populations.

The duration of physical inactivity in our study
approximates 9.1 hours (549min) is much higher
compared to 5.37 hours per day in a study among
students in Riyadh." This may be because of avail-
ability of resources in different regions. Very less
individuals were smokers in our study compared to
20.4 % in study sample in Nepal.’ This discrepancy
may be due to self-reporting bias.

This was a single center study. It was self-reported
survey, so information bias cannot be excluded. This
study provides only data for two years but is sufficient
to emphasize that there is a need to help students
make healthy choices for themselves so that they
can lead healthy and active life.

CONCLUSION

The study findings revealed that a significant propor-
tion of medical students consumed fruits and vege-
tables below the recommended daily requirements.
Abdominal obesity increased, particularly among
females, posing a heightened risk for metabolic com-
plications. This study emphasizes the significance of
ongoing monitoring of behavioral risk factors. Periodic
data collection serves as a standard for authorities to
plan and implement effective strategies for promoting
health and well-being among medical students.
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