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KEYWORDS ABSTRACT:

Obesity, Introduction- Obesity is a major public health problem worldwide, a significant risk factor for
BMI, metabolic disorders, affecting mostly adults of middle age but recently, also the young adults, mainly
Lipid Profile, the college students. Lifestyle-related risk factors are prone to increase the burden of cardiovascular
Fasting blood diseases. Thus, the study was carried out in health science students who are more prone to develop

glucose, lifestyle diseases because of their busy schedules and less time for extracurricular activities.
Health Science Aims and Objectives- This research was done among First-year Health Science students with the
students, aim to study the prevalence of obesity, assessing the values of lipid profile, fasting blood glucose

Prevalence, (FBG), and their correlation.

Waist-Hip ratio, Methods- This study was conducted among 385 first-year Health Science students of a Health
Blood pressure, Science University, Belagavi. The BMI was calculated by measuring the weight (in kg) and height
Medical students, (in meters) of students. FBG and lipid profile were estimated using enzymatic methods. Blood
Bio-markers. pressure (BP) was measured using a calibrated digital sphygmomanometer. Hip and waist

circumference were calculated using standard guidelines. Obesity was assessed using BMI and
waist circumference.

Results- Among 385 students, 46 (11.9%) were underweight (BMI below18.5 kg/m2), 163 (42.3%)
were normal weight (BMI 18.5 to 22.9 kg/m2) and 60 (15.6%) were overweight (BMI 23 to 24.9
kg/m2) and 88 (23%) were obese I (BMI 25 to 29.9Kg/m2 ), 22 (5.7%) were obese I (BMI 30 to
34.9 Kg/m2), 6 (1.6%) were Obese III ( BMI 35 Kg/m2and above). The mean values of various
parameters in all students were as follows: BMI-22.91+ 4.43 kg/m2, W/H ratio - 0.83+£0.07, systolic
BP-115.72+ 14.62 mmHg, diastolic BP-75.87+9.83 mmHg, fasting blood glucose- 89.62 + 16.84
mg/dl, serum cholesterol- 140.4 + 35.7 mg/dl, LDL- 87.4 + 27.9 mg/dl, HDL- 41.7 + 8.68 mg/dl and
triglycerides - 94.10 = 51.58 mg/dl. The mean values of W/H ratio, blood pressure, cholesterol, LDL,
and triglycerides were higher (showing positive correlation), and the mean value of HDL was
slightly lower (showing negative correlation), in overweight and obese BMI groups compared to
normal weight BMI students.

Conclusions- A high prevalence of overweight, obesity was seen among the health science students
and it was associated with, higher values of blood pressure, waist-hip ratio, triglyceride, and lower
values of HDL. Therefore, it was concluded that since health science students will be the future
health providers, it is essential to adopt healthy lifestyles at a young age.
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INTRODUCTION

Obesity is a major public health problem
worldwide and is the fifth leading risk
factor for global death,'? resulting in the
increased risk of type 2 diabetes, many
forms of cancer, fatty liver disease,
hormonal  disturbances, hypertension,
cardiovascular  disease (CVD), and
increased mortality.?® Overall, 23% of the
world's adult population is overweight, and
9.8% are obese3. In India, the prevalence of
obesity varies from 10-50%. * Obesity
mostly affects adults of middle age, but
recently, there has been an increased
incidence of obesity among young adults,
mainly college students. °

Body mass index (BMI) is commonly used
to measure obesity and, accordingly, the
World Health Organization (WHO),
classifies a person with a BMI>25 kg/m?2 as
overweight, BMI > 30 kg/m2 as obese, and
a BMI > 40 kg/m2 as extremely obese. °
Due to increased body fat accumulation and
ethnic differences, the WHO has
recommended lowering the BMI cut-off
levels for Asian people to 23 kg/m2 for
overweight and 25 kg/m2 for obesity. 2
Lipids and lipoproteins are well-known
risk factors for the development of ischemic
heart disease. Increased levels of
triglyceride, cholesterol, and LDL are
documented as risk  factors  for
atherosclerosis.” The blood level of HDL,
in contrast, bears an inverse relationship
between the risk of atherosclerosis and
coronary heart disease; that is, the higher
the level, the smaller the risk.®® An
association of lipid profiles with obesity
and BMI has been reported.’® Waist
circumference is increasingly  being
accepted as the best anthropometric
indicator of abdominal adiposity and
metabolic risk. 1!

Obesity is one of the modifiable risk
factors for type 2 diabetes. The mechanism
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by which obesity induces insulin resistance
is poorly understood. Several biological
products (free fatty acids, leptin,
adiponectin, TNF-alfa, and resistin)
secreted by adipocytes modulate the insulin
secretions. 2 ™ Weight of the body and
insulin action may be responsible for
insulin resistance. ‘3 It is assumed that there
is a positive correlation between serum
sugar levels and BMI.12

The lifestyle of a health science student is
characterized by intense sedentariness,
owing to time spent in lecture halls and
libraries. The associated stress and erratic
sleeping habits during the period of training
make them wvulnerable to metabolic
syndrome.#® Chronically elevated levels
of perceived stress affect cortisol levels and
have been associated with increased risk for
central obesity. " Health science students
are the future doctors, health leaders, and
role models to the community. So, there is
a need to study the prevalence of
overweight and obesity and the association
between lipid profile and fasting glucose
levels.

AIMS AND OBJECTIVES-

This research was done among First-year
Health Science students with the aim to
study the prevalence of overweight, and
obesity and to assess values of the lipid
profiles, fasting blood glucose (FBG) and
the correlation.

MATERIALS AND METHODS

This cross-sectional study was conducted
on 385 first-year undergraduate Health
Science students aged 18 to 19 years, at a
University, Belagavi. The study excluded
students who were younger than 18 and
older than 19, along with individuals taking
glucocorticoids,  antidepressants,  and
antipsychotics. Furthermore, students with
any identifiable systemic illness, those who
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refused to participate, as well as students
who tested positive for COVID-19 or were
experiencing post-COVID-19 symptoms,
were not included in the study.

After getting ethical clearance from the
Institutional Review Board Committee and
obtaining informed consent from the
students, the following parameters were
studied.

e Anthropometric measurements —
Height, Weight, Body Mass Index
(BMI), and Waist-Hip Ratio were
calculated as per WHO standards.

- Height (in meters)- measured

with the help of a stadiometer.

- Weight (in kg) - measured by a

calibrated Digital weighing machine.

- Body Mass Index (BMI) was

calculated as
BMI= Subject’s weight in Kg
/ Subject’s height in m?

- Waist Hip Ratio- Waist
circumference was measured at the
midpoint between the lower margin
of the last palpable ribs and the
highest point of the iliac crest. Hip
circumference ~ was  measured
around the widest portion of the
buttocks, with the tape parallel to
the floor.

e Blood Pressure - measured with the
help of a calibrated Digital
Sphygmomanometer.

e Biochemical analysis- 4 to 5 ml of
peripheral venous blood sample was
collected under aseptic precautions
from the antecubital vein in the
early morning, after a minimum of
12 hours of fasting, in a supine
position. Analysis of Fasting Blood
Glucose and Lipid Profile was done
by International Federation of
Clinical Chemistry (IFCC)
approved  enzymatic = methods
processed Auto-analyzer Erba-200.

After completing the anthropometric,
blood pressure measurements, and blood
investigations  from 385  first-year
undergraduate Health Science University
students, the collected data were coded and
entered in Microsoft Excel, and the data
were analyzed. BMI was calculated, and
parameters like W/H ratio, Blood pressure,
Lipid profile, and fasting blood glucose
were studied for correlation.

RESULTS

Among 385 students, 46 (11.9%) were
underweight (below 18.5 kg/m2), 163
(42.3%) were normal weight (18.5 to 22.9
kg/m2) and 60 (15.6%) were overweight
(23 t0 24.9 kg/m2) and 88(23%) were obese
I (25 to 29.9Kg/m2), 22 (5.7%) were obese
I1 (30 to 34.9 Kg/m2), 6 (1.6%) were Obese
Il ( 35 Kg/m2and above), as shown in
Tablel, Graph 1 & 2.

Table 1: Showing the number, distribution, and percentage of Undergraduate Health
Science Male and Female students with different BMI

BMI Classification (Kg/m2) NUMBER PERCENTAGE BMI (MEAN % SD)
(%) in Kg/m2
Underweight (BMI <18.5) 46 (F-30,M-16) | 11.9 16.42 = 0.96
Normal weight (BMI 18.5 t0 22.9) | 163 (F-112,M-51) | 42.3 20.40 % 1.36
Overweight (BMI 23-24.9) 60(F-39,M-21) | 15.6 24.01 % 0.52
Obese I (BMI 25-29.9) 88 (F-48,M-40) 23 27.73 £2.71
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Obese 11 (BMI 30-34.9) 22 (F-11,M-11) [ 5.7 31.92 + 1.30

Obese 111 (BMI 35-39.9) 6 (F-05,M-01) 1.6 36.42 % 1.06

Range of BMI in Undergraduate Health
Science students

180 /‘ 163
160 1~

140 +~

120
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Graph 1: Showing the number of Undergraduate Health Science students having
different BMI

Percentage of obesity in Undergraduate
Health Science students

Graph 2: Showing the percentage of obesity in Undergraduate Health Science students

The mean values of various parameters in
385 students were as follows: mean BMI
was 22.91+ 4.43, mean W/H ratio was
0.83+£0.07, mean systolic BP was115.72+
14.62, mean diastolic BP was 75.87+9.83,
mean fasting blood glucose was 89.62 +
16.84, mean serum cholesterol was 140.4 £
35.7 mg/dl, mean LDL was 87.4 + 27.9
mg/dl, mean HDL was 41.7 + 8.68 mg/dl
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and mean triglycerides were 94.10 + 51.58
mg/dl. (as shown in Table 2).

The mean values of W/H ratio, blood
pressure, cholesterol, LDL, and
triglycerides were higher, and the mean
value of HDL was slightly lower in
overweight and obese BMI group students
compared to the normal weight BMI group
students (as shown in Table 3).
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Table 2: Values of BMI, W/H ratio, Blood Pressure, Fasting Blood Glucose, Cholesterol,

LDL, HDL, and triglycerides in all 385 students (Range, Mean, £SD)

Variables Range Mean Standard Deviation
BMI ( kg/m2) 14 to 37.7 2291 +4.43

W/H ratio 0.68 to 1 0.83 +0.07

Systolic BP (mm Hg) 61 to 157 115.72 + 14.62

Diastolic BP (mm Hg) 53 to 109 75.87 +9.83

Fasting Blood Glucose (mg/dl) 53to 125 89.62 +16.84

Cholesterol (mg/dl) 38 to 264 140.38 +35.71

LDL (mg/dl) 33 to 188 87.36 +27.58

HDL (mg/dl) 18 to 74 41.68 + 8.68

Triglycerides (mg/dl) 22 to 274 94.10 +51.58

Table 3: Values of BMI, W/H ratio, Blood Pressure, Fasting Blood Glucose, Cholesterol,
LDL, HDL, and triglycerides, in various BMI groups (Mean +£SD) among the 385

students
Variables Underweight | Normal Overweight | Obese Obese Obese
(11.9%) weight (15%) Class-1 Class-11 Class-
BMI -below | (42.35%) | BMI-23- 23%) (5.7%) 11X
18.5kg/m2 BMI - [ 24.9kg/m2 | BMI-25- | BMI - 30- | (1.6%)
18.5- 29.9kg/m2 | 34.9kg/m2 BMI -
22.9kg/m2 35 and
above
BMI ( kg/m2) 16.42+095 |20.40 +£[24.01+0.52|22.60 +|31.92+1.30 |36.42
1.30 4.2 + 1.1
W/H ratio 0.83+0.06 0.83 +|0.83+£0.06 |0.83 +|0.88+0.09 |095 =+
0.06 0.06 0.05
Systolic BP(mm Hg) 114.8+12.13 | 11475 +|11494 +|115.19 =+ | 128.8+10.16 | 136.83
14.4 14.4 14.2 +8.09
Diastolic BP(mm Hg) | 75.41+£9.76 | 7541 +|7542+9.73|75.52 +|86.82+9.96 | 87.33
9.8 9.8 +1.49
Fasting Blood Glucose | 88.67 +£9.23 | 88.67 +| 8§9.11 + 8943 +|91.86+17.81 | 73.5 +
(mg/dl) 16.23 16.51 16.62 5.32
Cholesterol(mg/dl) 139.81 £35.7 | 139.81 +|140.2 +|140.02 +| 148.9+24.1 | 136.8
36.21 33.10 36.1 +7.7
LDL(mg/dl) 86.86 +24.73 | 86.86  + | 87.5+36.3 |86.77 £|92.68+25.84 |87 +
27.2 274 3.2
HDL(mg/dl) 4191+10.12 | 4191 £[419+9.19 [41.87 +£]40.82+7.55|343 +
8.61 8.7 6.6
Triglycerides (mg/dl) | 92.79 +£21.23 | 92.79 + | 104.2 +|92.90 103.9+44.06 | 126.5+
52.13 58.05 +51.61 22.7
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During data analysis, it was found that W/H ratio amongst the students (as shown
there was a positive correlation (Pearson in Graph 3), with a p-value of 0.00000016,
correlation (r) =0.42) between BMI and which was highly significant.
Correlation between BMI
1.20
and W/H R?=0[173
1.00 u
80 o®
E 60
éo.
2,40
0.20
0 10 20 30 40
BMI

Graph 3: Scatter diagram showing the positive correlation between perceived BMI and
W/H among all 385 students

Data analysis demonstrated that there was Fasting blood glucose amongst the students
a weak positive correlation (Pearson (as shown in Graph 4), with a p-value of
correlation (r) =0.18) between BMI and 0.00042, which was highly significant.

Correlation of BMI and
Fasting Blood Glucose levels

2 _
. 150 R*=0.032
g [ .. [ J
Q100 [ ascalhatihePde 0o
E ‘ S
O . @
= 50
=
= 0
/M
éb 0 10 20 30 40
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[72]
1)

Graph 4: Scatter diagram showing the correlation between BMI and Fasting blood
glucose among all 385 students

Data analysis also showed a positive correlation (Pearson correlation (r) =0.48) between BMI

and Systolic BP among the students (as shown in Graph 5), with a p-value of 0.00000084,
which was highly significant.
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Graph 5: Scatter diagram showing positive correlation between BMI and Systolic BP
among all 385 students

Data analysis also revealed a positive students (as shown in Graph 6), with a p-

correlation (Pearson correlation (r) =0.33) value of 0.0000006, which was highly
between BMI and Diastolic BP among the significant.

Correlation between BMI and
Diastolic BP

120 2
=0.1057
100 o 3

® )
20 ° 9o
60 °

40
20

Diastolic BP

0 10 20 30 40
BMI

Graph 6: Scatter diagram Showing a positive correlation between BMI and Diastolic
BP amongst the students

Data analysis showed a weak positive students (as shown in Graph 7), with a p-

correlation (Pearson correlation (r) =0.12) value of 0.02, which was significant.
between BMI and Cholesterol amongst the
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Correlation between BMI and
Cholesterol levels
300
S 250 e R2=0.0136
E 200
; 150 ¢ Be.--
E » e
g 100
< 50 o LA
0
0 10 20 30 40
BMI

Graph 7: Scatter diagram showing a weak positive correlation between BMI and
Cholesterol amongst the students

Data analysis showed a weak positive students. (as shown in Graph 8), with a p-
correlation (Pearson correlation (r) =0.18) value of 0.000286, which was highly
between BMI and LDL amongst the significant.

Correlation between BMI
and LDL levels

200

°
e °
150 peeee .9_ #3335
2 100 °
o . " Be
50
0
0 10 20 30 40

Graph 8: Scatter diagram showing a weak positive correlation between BMI and LDL
amongst the students

Data analysis showed a negative (as shown in Graph 9), with a p-value of

correlation (Pearson correlation (r) =-0.12) 0.03, which was significant.
between BMI and HDL among the students
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Correlation between BMI and
HDL levels
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Graph 9: Scatter diagram showing a negative correlation between BMI and HDL
amongst the students

Data analysis showed a positive
correlation (Pearson correlation (r) =0.26)
between BMI and Triglycerides among the

students (as shown in Graph 10), with a p-
value of 0.000000, which was highly
significant.

Correlation between BMI and
Triglyceride levels

300

200

100

TRYGLYCERIDES

@ comese o R°=00649
°

BMI

20 30 40

Graph 10: Scatter diagram showing a positive correlation between BMI and
Triglycerides amongst the students

DISCUSSION

In India, cardiovascular disorders and
obesity are both on the rise due to lifestyle-
related illnesses, including metabolic
syndrome. Therefore, it is critical to
identify the risk factors associated with
these illnesses promptly.}*  Students
frequently show independence in adopting
lifestyle decisions that may impact their
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health in the future.® During a cross-
sectional survey of undergraduate medical
students at a private medical college in
Chennai, Rekha C. et al. found that more
than 50% of the students were overweight
or obese, which was significantly higher
than the general population.% The
prevalence of obesity among health science
students was high (30%), making them
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more vulnerable to the dangers associated
with obesity. Health science students had a
higher risk of obesity because they often
lead sedentary lifestyles due to their busy
and time-consuming activities.?*

BMI is a simple and widely used indicator
of obesity. 2 In our study, we found that
11.9% of health science students were
underweight,42.3% were normal, 15.6%
were overweight, and 30.1% were obese.
Our study's findings were consistent with
those of similar studies.'*?12® M Swathi et
al., during their research on MBBS Phase |
students, found that 37% of students were
overweight or obese, 18%  were
underweight, and 45% were of normal
weight. % According to Sonawane S et al.'s
23 cross-sectional surveys, the percentage of

medical students at Dinero University who
were overweight or obese was 36.8% and
11.1%, respectively. In a cross-sectional
study by Ahmed A. et al. 24, 8.8% of the
students were underweight, 46.5% were of
normal weight, 25.4% were overweight,
and 19.3% were obese. Chitnis P et al. 2
conducted cross-sectional research of first-
year medical students and discovered that
9.36% were obese, 23.4% were overweight,
54.39% were of normal weight, and
12.87% were underweight. The findings of
the prevalence of overweight and obesity in
our study match with the findings of
Krishna et al. 2° and Okati-Aliabad H et al.
21 respectively (as shown summarised in
Table 4).

Table 4: Comparison of Prevalence of Overweight and Obesity in various studies

Author name and Study year Prevalence
Overweight (%) | Obesity (% )

Chitnis P e al.>>( 2013) 23.4 9.4
Shah T et al. ° (2014) 22.4 9.5
Manojan KK?7 (2014) 24.6 25.7
W Y Abdel Wahed?)( 2015) 23.5 14.5
Joseph N et al.'* (2017) - 37.
Ahmad A et al.** (2020) 25.4 19.3
Krishna et al.*® (2021) 18.2 8.2
Sonawane S et al.> (2021) 36.8 11.1
Okati-Aliabad H et al.®! (2022) 21.2 33.1
Ofori EKet al. *°(2019) 31.7 21.7
Present Study (2024) 15.6 30.1

A higher prevalence of obesity and
overweight has been identified as the main
risk factor influencing the emergence of
metabolic syndrome and contributes to
several diseases, such as diabetes mellitus,
dyslipidemia, cardiovascular disease, and
hypertension. Through the adoption of
healthy habits like regular exercise and
consuming less fast food, this study may
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raise health science students' awareness of
their own cardiovascular risk and
encourage them to take action.3!

In the present study, lipid profiles and
fasting blood glucose levels were measured
in all the different groups of students based
on their BMI. Various BMI groups
(underweight, normal, overweight, and
obese) were compared with the mean
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values of serum total cholesterol, LDL,
HDL, and triglycerides. It was found that
cholesterol, LDL, and triglyceride levels
were significantly higher in the overweight
and obese BMI group as compared to
normal-weight students. The value of HDL
was slightly lower in the overweight and
Obese BMI groups. The mean value of
fasting blood sugar levels was high in
overweight and obese students when
compared to normal-weight students (as
shown in Table 3). These findings match
with the findings of previous studies.
1114223233 (35 shown in Tables 5). There
was a significant correlation between BMI
and waist-hip ratio, triglycerides, blood
pressure, and HDL values with a highly
significant p-value of <0.05 (as shown in
Tables 6 and 7).

Our results were consistent with other
studies like Tejaswini B et al., !* Joseph N

et al.4, M. Swathi??, Basit KA et al.** and
Ofori EK et al. ¥ (as shown in Table 5).
Obesity is typically linked to dyslipidemia,
or an unfavorable lipid profile, which
includes a decrease in HDL and an increase
in blood cholesterol, T.G., and LDL. *
Lipid Profile is a simple, widely available,
and inexpensive blood test. Dyslipidemia
indicates an  increased  risk  of
cardiovascular disease. **  Therefore,
overweight and obese students should be
recommended to undergo lipid profiling to
detect cardiovascular disease risk at an
early age. These students should be
motivated to take preventive measures like
maintaining a healthy lifestyle, enhancing
physical activity, ensuring adequate sleep,
gr;anaging stress, and avoiding junk foods.

Table 5: Comparison between values of (Mean = SD) of various parameters in various

studies

Mean + SD of Various parameters
Author Name - - - - -
and Study BMI Choleste- | LDL HDL Triglyc | Fasting | Systolic | Diastolic
year (kg/m2) | rol (mg/dl) | (mg/dl) | -erides | Blood BP BP (mm
(mg/dl) (mg/dl) | Glucose | (mm Hg)
(mg/dl) | Hg)
Present study | 22.91+ 140.38+ | 87.36x | 41.7+ 94.10+ | 89.62+ 115.72+ | 75.87+
4.43 35.71 27.58 8.7 51.6 16.84 14.62 9.83
Tejashwini VB | 229 £ | 147.36 + | 84.52 19.76+ | 95.23 - - _
etal'' (2021) |5.4. 24 +32.8 7.87 +26.8
Joseph N ef| 151 +(95 +£1482 | 732 +£| _ 7530 +
al.'* (2017) 34.6 29.3 10.8 30.7 10.48
Basit KA e |20.36+ 156.84 +|1.28 +|51.28 £]77.78 £|7692 =+ | 110.70+ | _
al*' (2015) 2.83 24.18 12.62 12.62 38.34 6.11 12.53
Shah F J et al. | 247 +| _ _ _ 126.23 £ | B
32(2018) 6.2 25.56
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Table 6: Comparison between Correlation (r) values of BMI and various parameters
found in previous studies

Study BMI with | BMI with | BMI with | BMI with | BMI with | BMI with
WwC SBP DBP HDL TG levels | Fasting
values values levels Blood
Glucose
Present study | 0.01 0.48 0.33 -0.12 0.26 0.48
(2024)
Joseph N etal'* | 0.68 0.271 0.211 -0.281 0.271 _
(2017)
Shah FJetal 3% | _ 3 3 3 3 0.625
(2018)

Table 7: Comparison between P values of BMI and various parameters found in
previous studies

Study BMI with | BMI with | BMI with | BMI | BMI | BMI | BMI BMI
WC Systemic Diastolic | with | with | with | with with
BP BP Chols | HDL | LDL | Triglyce | Fasting
-terol rides Blood
Glucose
Present 0.00000016 | 0.00000084 | 0.0000006 | 0.02 | 0.03 0.000 | 0.000000 | 0.00042
study 29
(2024)
Tejashwini | - - - 0.28 0.545 | 0.43 0.04 -
VB 11
(2021)
M Swathi et | - - - <0.05 | 0.51 - <0.05 -
al. 2 (2023)
Joseph N et | <0.001 - - - 0.000 0.011 -
al.'* (2017) 8
Shah F J et | _ _ _ _ _ 0.000
al. 3 (2018)
CONCLUSION Health science professionals may possess

The prevalence of obesity is significantly

higher

among

those studying Health

Science. This higher prevalence may be
caused by unhealthy lifestyles and a lack of
awareness, so changing their lifestyles,
health education, and more preventive
measures will help to lower the prevalence
of obesity and cardiac risks.

987

knowledge regarding physical activity and
nutrition, but they may not be able to put it
into practice. Students should be motivated
to engage in physical activities such as
sports. Additionally, lifestyle modification
and improved dietary habits from the early
stages of health science school will result in
physicians practicing and advocating for
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healthy eating habits. The future of a
nation's healthcare system lies in the hands
of health science students; therefore, it is
essential to assess their mental and physical
well-being to improve their productivity
and overall quality of life.

There is a positive correlation between
values of BMI and fasting blood glucose,
triglycerides, blood pressure, and waist-hip
ratio. There is a negative correlation
between the values of BMI and HDL
among the students. All health science
students should have their BMI checked
regularly so that overweight and obese
students can be found early and the
appropriate steps can be taken to lower their
risk of Cardiovascular diseases. Obesity
can be prevented and treated with the aid of
early screening, diagnosis, and
intervention.

REFERENCES
[1] Chauhan A, Modi S. Prevalence of
overweight obesity among M.B.B.S.
students. Indian J Comm Health.
2019;31(3):301-307.
[2] Parajuli K, Lamichhane R, Lama N,
Marasine NR, Narasannavar A,
Shivaswamy MS. Prevalence of
overweight and obesity in medical and
allied science students of Karnataka,
India. Int J Community Med Public
Health. 2019;6:3739-42.
[3] Aleksandrova K, Mozaffarian D.
Pischon T. Addressing the Perfect
Storm: Biomarkers in Obesity and
Pathophysiology of Cardiometabolic
Risk. Clin Chem. 2018;64(1):142-153.
[4] Linlin Tang, Huadan Ye, Qingxiao
Hong, Fei Chen, Qinwen Wang, Leiting
Xu et al. Meta-analyses between 18
candidate  genetic  markers and
overweight/obesity. Diagnostic
Pathology. 2014; 9(1):56.

988

[5] Dumpala S, Chadaram Balakrishna,
Berad  Aditya. Prevalence  of
overweight/obesity among medical
students at Suraram, India. Int J
Community Med Public Health.
2018;5(12):5338-5342.

[6] Anupama M, Iyengar K, Rajesh SS,
Rajanna MS, Venkatesh P, Pillai G. A
study on prevalence of obesity and life-
style behaviour among medical
students. Int J Community Med Public
Health. 2017;4(9):3314-3318.

[7] Lipid Research Clinic Program. The
lipid research clinic coronary primary
prevention trial results II. ] Am Med
Assoc.1984;251:364-74.

[8] Khoo KL, Tan H, Leiw YM. Serum
lipids and their relationship with other
coronary risk factors in healthy subjects
in a city clinic.c Med J
Malaysia.1997;52:38-52.

[9] Tao S, Li Y, Xiao Z, Cen R, Zhang
H, Zhuo B, et al. Serum lipids and their
correlates in Chinese urban and rural
population of Beijing and Guangzhou.

PRC-USA Cardiovascular and
Cardiopulmonary Epidemiology
Research Group. J

Epidemiol.1992;21:893-903

[10] Pihl E, Jurimae T. Relationship
between body weight change and
cardiovascular risk factors in men
former athletes. Int J Obes Relat Metab
Disord.2001;25:1057-62.

[11] Tejashwini V B, Ganashree C P.
Correlation between serum lipid profile
and body mass index in young, healthy
medical students. Indian J Clin Anat
Physiol 2021;8(2):106-109.

[12] Vittal B G, Praveen G, Deepak P.
Body mass index in healthy individuals
and its relationship with fasting blood
sugar. Journal of Clinical and
Diagnostic Research. 2010;(4):3421-
3424.


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2025) 15(1), 976-990 | ISSN:2251-6727

[13] Steppan CM, Bailey ST, Bhat S,
Brown EJ, Banerjee RR, Wright CM,
Patel HR, Ahima RS,Lazar MA. The
hormone resistin links obesity to
diabetes. Nature. 2001; 409(6818):307-
12.

[14] Joseph N, Chettuvatti K, Yadav H,
Bharadwaj H, Kotian SM. Assessment
of Risk of Metabolic Syndrome and
Cardio Vascular Diseases among
Medical Students in India. Journal of
Cardiovascular  Disease  Research.
2017;8(3):89-95.

[15] Kanitkar SA, Kalyan M, Diggikar P,
More U, Kakrani AL, et al. Metabolic
syndrome in medical students. JIMSA.
2015;28:14-15.

[16] Katano S, Nakamura Y, Nakamura
A, Murakami Y, Tanaka T, et al.
Relationship between sleep duration
and clustering of metabolic syndrome
diagnostic =~ components.  Diabetes
Metab Syndr Obes. 2011;4:119-25.
[17] Adam TC, Epel ES. Stress, eating,
and the reward system. Physiol Behav.
2007;91(4):449-58.

[18] Gupta R, Misra A, Vikram NK,
Kondal D, Gupta SS, et al. Younger age
of escalation of cardiovascular risk
factors in Asian Indian subjects. BMC
cardiovascular disorders. 2009;9(1):28.
[19] Ogiis E, Tekindal MA, Ceylan Y,
Demirel M, Emecioglu N, et al. Risks
of metabolic syndrome in students of
the faculty of health sciences. Balkan
Medical Journal. 2013;30(3):296.

[20] C Rekha, N Lalitha, R Paramaguru,
Christina ~ Pau.  Prevalence  of
Overweight and Obesity among
Medical Students. Int J Sci Stud.
2022;10(2):26-29.

[21] Okati-Aliabad H., Ansari-
Moghaddam A., Kargar S., Jabbari N.
Prevalence of Obesity and Overweight
among Adults in the Middle East

989

Countries from 2000 to 2020: A
Systematic  Review and  Meta-
Analysis. Journal of Obesity. 2022;
(10):1-18.

[22] M. Swathi, G. Rachel Raveena
Paul, K. Dharahasa, T. Dinesh Kumar,
P. Priyanka. Study of Body Mass Index
(BMI) and its association with lipid
profile among medical students in
Nizamabad. Int J Acad Med Pharm.
2023; 5 (5); 152-155.

[23] Sonawane S, Sharma H, Tetarbe T.
To study the influence of stress level
with obesity in medical students of
India. IP Int J Forensic Med Toxicol Sci.
2021;6(4):154-158.

[24] Ahmad A., Elbadawi N., Osman M.,
Elmahdi E. The Prevalence and Risk
Factors of Obesity among Medical
Students at Shaqra University, Saudi
Arabia. Ann Med Health Sci Res.
2020;10(3):903-906.

[25] Chitnis P, Rane N, Vij V, Gupta VK.
Influence of stress on obesity. Int J
Pharm Bio Sci. 2013;3(1):355-359.
[26] Krishna TS, Devi CS, Harini M,
Rao EV, Viswakumar R. Prevalence of
obesity and its association with stress
levels among undergraduate medical
students. Int J Clin Biochem Res.
2021;8(3):222-225.

[27] Manojan KK, Benny PV, Bindu A.
Prevalence of obesity and overweight
among medical students based on new
Asia-Pacific BMI guideline. Int J
Prevent Therap Med. 2014;2(1):1-3.
[28] W.Y. Abdel Wahed, S.K. Hassan.
Prevalence and associated factors of
stress, anxiety, and depression.
Alexandria Journal of Medicine. 2017;
53:77-84.

[29]Shah T e al, Fast Food
Consumption, Physical Activity and
Soft Drink Intake in Medical Students,


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org
JCHR (2025) 15(1), 976-990 | ISSN:2251-6727

Journal of Clinical and Diagnostic
Research. 2014;8(5):CC05-CCO07.
[30]Ofori EK, Angmorterh SK.
Relationship between physical activity,
body mass index (BMI) and lipid
profile of students in Ghana. Pan Afr
Med J. 2019;33:30.

[31] Thomas E, Geethadevi M.
Prevalence and determinants of
overweight and obesity among medical
students. Natl J Physiol Pharm
Pharmacol. 2020;10(01):42-48.

[32] Basit KA, Fawwad A, Munir MA,
Siddiqui 1A, Siddiqui S, Basit A.
Differences in various biochemical and
clinical parameters with respect to
family history of Non-Communicable

990

Diseases in fourth year MBBS students
of Karachi, Pakistan. Pak J Med Sci
2015;31(4):965-969.

[33] Shah F J, Said N F, Mazhar U.
Correlation between BMI and Blood
Glucose Level among medical students.
Pakistan Journal of Medical & Health
Sciences. 2018;12(3):1289-1290.

[34] Malnick SD, Knobler H.The
medical complications of obesity. QJM.
2006; 99:565-79.

[35] Burtis C A, Ashwood E R, Bruns D
R. Tietz Textbook of Clinical Chemistry
and  Molecular  Diagnostics.5"ed.
St.Louis,USA: Elsevier
Saunders.2012;27:755-758


http://www.jchr.org/

