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Introduc�on

Body mass index is a valuable tool used to iden�fy disorders 

caused by nutri�onal imbalance, either under nutri�on or 

over nutri�on. Neither underweight nor overweight and 

obesity is a desirable health status and may cause nega�ve 

health outcomes.

Objec�ves

The aim of this study was to determine body mass index 

among medical, dental and nursing students and to assess 

the factors associated with it.

Methodology

This cross-sec�onal study was conducted in health science 

students of Kathmandu Medical College Public Limited, 

Kathmandu, Nepal from May 2017 to July 2018. Body Mass 

Index (BMI) was calculated in 644 students including both 

male and female of Medical, Dental and Nursing students. 

Blood samples were collected from the students having BMI > 
224.9Kg/m for the es�ma�on of triglyceride, cholesterol and 

glucose which were compared with the same parameters of 
2students whose BMI was normal (≤24.9 Kg/m ).

Result

A Total of 644 study popula�on was taken, the majority 

ranges between 17-20 years. The occurrence of overweight 

was higher in the male (10.1%) of medical and in the female 

(8.4%) of dental students. The prevalence of overweight and 

obesity among the study group was found to be 8.7% and 

2.8% respec�vely. Serum triglyceride, cholesterol and 
2glucose concentra�ons in the subject with BMI > 24.9Kg/m  

were significantly higher than that in subject with BMI ≤24.9 
2Kg/m .

Conclusion

Obesity and overweight are prevalent among the students. 

As a result, the biochemical parameters such as 

triglycerides, glucose and cholesterol show significantly 

higher values. 

KEYWORDS

Body mass index, obesity, underweight

STUDY OF BIOCHEMICAL PARAMETERS AND BODY MASS 
INDEX ALONG WITH ITS ASSOCIATED RISK FACTORS AMONG 

HEALTH SCIENCE STUDENTS- A CROSS-SECTIONAL STUDY
1* 2 3 3Shreevastva KN , Makaju HS , Dhungana A , Pandeya A

1142ISSN: 2542-2758  (Print) 2542-2804 (Online)

Birat Journal of Health Sciences 
Vol.5/No.3/Issue 13/Sept.-Dec., 2020

https://doi.org/10.3126/bjhs.v5i3.33683


Original Research Ar�cle

INTRODUCTION
Overweight biologically refers to an excess of body weight, 
whereas obesity refers to an excess of fat. It is the most 
common nutri�onal disorder in infants, children and adults 
in affluent socie�es. It is associated with an increased frequency 
of a number of disorders such as heart disease, breathing 
difficul�es during sleep, endometrial cancer, colorectal cancer, 
esophageal adenocarcinoma, postmenopausal breast cancer, 
prostate cancer, renal cell carcinoma, hypertension, diabetes 
mellitus, arthri�s, gout and gallbladder diseases. Obesity is 
commonly seen due to the combina�on of rapid 
urbaniza�on, unhealthy lifestyle, excessive calories intake, 
lack of physical ac�vity and gene�c suscep�bility, although a 
few cases are found with gene muta�on, endocrine 
disorders, prolonged intake of some medica�ons or 

6-8psychiatric illness.

Morbidity associated with overweight and obesity is 
enormous. So, the social implica�on of obesity and 

, overweight is a major problem that is o�en neglected.

Ra�onale of this study is to find out the body mass index 
(BMI) among students and the assessment of its associated  
factors.

METHODOLOGY

This descrip�ve cross sec�onal study was conducted in 
health science students of Kathmandu Medical College 
Public Limited, Kathmandu, Nepal from May 2017 to July 
2018. This study encompassed 644 students of medical, 
dental and nursing students aged 17-27 years. Our 
par�cipants have minimum age of 17 years and maximum 
age of 27 years. We wanted to see how much they are aware 
about their health. Ethical approval was obtained from the 
ins�tu�onal review commi�ee of Kathmandu Medical 
College public Limited, Kathmandu, Nepal. Self administered 
ques�onnaire was given to the respondent a�er obtaining 
the informed consent.

Height (measured to the nearest 0.01 meter on a stadiometer) 
and weight (kilogram in light clothing on a level balance to 
the nearest 0.01kilogram) of the respondents were 
measured using the guideline of centers for disease control 
and preven�on (CDC) manual. For the validity and reliability, 
all measurements were taken in same stadiometer and 
weighing machine by the researchers, then BMI was 

2calculated with the formula: weight (Kg)/ height(m )

BMI is categorized according to World Health Organiza�on 

2(WHO) classifica�on as, underweight (<18.5 Kg/m ), normal 
2 2(18.5-24.99 Kg/m ), overweight (25-29.99Kg/m ), class I 

2 2obesity (30-34.99Kg/m ), class II obesity (35-39.9Kg/m ) and 
2class III obesity (>40Kg/m ).

Fas�ng blood sample was collected in a plain tube by 
venipuncture from cubitalvein from the par�cipants whose 

2BMI was >24.9 Kg/m . Similarly, blood sample was also 
collected for comparison from the par�cipants whose BMI 

2was ≤24.9 Kg/m . A disposable plas�c syringe(5 ml) was used 
for venipuncture. A so� tubing tourniquet was applied over 
the upper arm of par�cipant to enable the veins to be seen 
and felt. The par�cipant was asked to make �ght fist which 
would make vein more prominent. The puncture site was 
selected with index finger and cleansed with 70% ethanol 
and was allowed to dry. The cleansed area was not 
retouched to maintain asep�c condi�on. With the thumb of 
the le� hand holding down the skin below the puncture site, 
the venipuncture was made with the bevel of the needle 
directed upwards in the line of vein. The plunger of the 
syringe was withdrawn steadily to collect blood. When 
sufficient blood  was collected, the tourniquet was released 
and the par�cipant was instructed to open his or her fist. The 
needle was removed from vein and the puncture site was 
immediately pressed with a piece of dry co�on wool. The 
subject was instructed to con�nue pressing on the puncture 
site un�l the bleeding has stopped. The needle was removed 
from the syringe and blood was transferred to plain tube. 
The blood was allowed to coagulate and then serum was 

11separated by centrifuga�on.  Serum triglyceride, cholesterol 
and glucose concentra�on were es�mated with Selectra pro 
S automated biochemical analyzer.

This study included census sampling of medical, dental and 
nursing student of Kathmandu Medical College Public 
Limited, Kathmandu, Nepal and the sample size is 644 
according to college data.

Convenience sampling technique was used. "Sta�s�cal" 
analysis was done by SPSS (Sta�s�cal package for social 
science) version 15. Independent sample t-test was used to 
compare the means between different groups and p value 
less than 0.05 was taken as sta�s�cally significant. 

RESULTS
In this study, the majority of par�cipants were in the age 

group 17-20 (72%) years. The socio-demographic 

distribu�on of par�cipants is shown in Table 1.

Table 1. Socio-demographic distribu�on of par�cipants (n-644)
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Table 2 : BMI of students according to WHO guidelines

(n-644)
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Table 2 shows the highest number of individuals were 

having normal BMI, however, the prevalence of overweight  

and obesity  among the study popula�on were 56(8.7%) and 

18(2.8%) respec�vely.

The frequency of taking food by par�cipants and their 

associa�on with BMI are shown in Table 3.

Table 3. Ea�ng frequency of par�cipants and their 
associa�on with BMI (n-644)

The Dietary habits and their associa�on with BMI have been 

presented in Table 4.

Table 4: Dietary habit of par�cipants and their associa�on 

with BMI (n-644)

The life styles and their associa�on with BMI are shown in 

Table 5

Table 5: Associa�on of BMI with life style factors. (n-644)

The BMI classifica�on among the students of medical, dental and nursing are presented in Table 6 (prevalence of BMI in various 
stream)

Table 6: BMI of par�cipants in different stream according to WHO guidelines (n-644)

The serum concentra�on of triacylglycerol, cholesterol and glucose in par�cipants with normal and high BMI is shown in 

Table 7. 
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Table 7: Comparison of biochemical parameters of par�cipants (n-74)

DISCUSSION

The prevalence of overweight and obesity found among the 

medical students based on WHO guidelines was 42 (9.7%) 

and 14 (3.2%) respec�vely, which was lesser 43(14.33%) and 

10(3.34%)respec�vely) when compared to the study 

conducted by Deotale et al. As overweight and obesity are 

controllable condi�on which is associated with various 

factors like dietary habit and life style etc. It could be that our 

par�cipants had got a posi�ve a�tude regarding 

overweight and obesity and its related risk factor. They 

might have modified their dietary habit and lifestyle factor 

and might have tried to implement it in their daily prac�ces. 

In this study, 94(14.6%) (12.1% male and 16.8% female) 

students were underweight which is significantly lower 
12when compared to the study conducted by Minhas et al.  

The incidence of underweight was found more common in 

the female students and similar type of finding was also 
13reported by Boo et al.  It could be due to the current trend 

12,13for slimness rather than malnutri�on.  Being underweight 

has many important medical implica�ons as it has been 

reported that it could lead to psychological and physical 
14,15disorders including infer�lity.  Therefore, such type of 

metabolic disorder should  be corrected and its associated 

factor should be iden�fied. In this study, differences in BMI 

of students compared with dietary habits shows significant 

associa�on with different factors which was sta�s�cally 

significant as skipping breakfast could result to overweight 

or obesity, which might be due to hunger that results in 

increased consump�on of more calories than usual and 

sugar carving. The study conducted by Watanabe et al. 

found that skipping breakfast plays a major role in 

developing obesity and effect of skipping breakfast had a 

greater influence on both waist circumference and BMI than 
16 ea�ng dinner less than three hours before bed�me.

Another study conducted by Horikawa et al. also observed 

that skipping breakfast is associated with high prevalence of 
17 overweight and obesity. A study conducted by Deotale et al. 

observed that skipping breakfast has significant role on BMI, 

but in our study the occurrence of overweight and obesity 

was rela�vely lesser, as frequency of skipping was not 

regular but two to three �mes a week, and taking breakfast 

does not “jump start” the metabolism and skipping does 

not automa�cally compel to overeat and gain weight. When 

BMI of students was  compared with frequency of skipping 

lunch/dinner, it showed a significant associa�on and similar 

type of finding was also obtained by Deotale et al. Due to 

hunger, ea�ng tendency is increased and stoppage is not 

possible unless it reaches to a sa�ety state. A study 

conducted by Kim et al. observed that skipping meals is 
18related to obesity.  Another study by Kliewer et al. observed 

that short term restric�on of food may result to increased 

intra-abdominal fat accumula�on, diminished hepa�c and 

peripheral insulin sensi�vity, and a gene expression profile 

favoring lipid deposi�on. It shows that weight regains 

followed by skipping meal and is associated with cumula�ve 

metabolic and behavioral abnormali�es but in our study the 

occurrence of overweight and obesity is markedly low 
19as most of the students never used to skip their meal.  

Frequency of ea�ng junk food and carbonated so� drinks 

are also associated with the development of overweight 

and obesity. Since the intake of junk food, which are rich in 

fat (saturated or total fat) and carbonated so� drinks, and 

low intakes of fruits, vegetables, fibers and calcium increase 

the risk of developing obesity, heart disease, osteoporosis, 
20-23dental caries, and various types of cancer.  In this study, 

students residing in hostel and rent were more overweight 

and obese in comparison to day scholars. It could be due to 

feeding homemade food which is considered to be healthier 

and hygienic. The study conducted by Malik et al. observed 

that the consump�on of sugar-sweetened beverages, 

par�cularly carbonated so� drinks, soda and fruit drinks as 
24,25a key contributor to overweight and obesity.  So, 

decreasing sugar-sweetened beverage consump�on had a 
24beneficial effect on body weight.  Ea�ng chocolates and 

sweets a�er food adds excess calories to the body. If the 

intake of metabolic fuels is consistently greater than energy 

expenditure, the surplus is stored largely as triacylglycerol 

in adipose �ssue, leading to the development of obesity and 
26its associated health hazards.  In the present study, serum 

triglycerides and cholesterol in the par�cipant with BMI 

>24.9 showed significantly higher value (P<0.001) than that 

in par�cipants with BMI ≤24.9, however, an increase in 

serum glucose was sta�s�cally insignificant(P=0.254). 
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Similar type of finding was shown in a study conducted by 
27Bertsias et al.  One likely explana�on for the glucose-

obesity index not reaching sta�s�cal significance is that our 

par�cipants were young adults who might have good 

glucose tolerance. The dyslipidemia indicates they are at risk 

for cardiovascular diseases, though they are of younger age. 

During the period of training students had to pass through a 

hard �me, they need to work out for both theory and 

prac�cal classes. Due to lot of pressure and lack of �me, they 

get frequent hunger as a result they require some supplement 

to eat. Such type of frequent ea�ng helps promote cravings 

in the body and many of them had  unhealthy choices of 

carves like convenience foods or processed snacks loaded 

with hydrogenated, rancid oils and fats, refined sugars, and 

white flours. Ea�ng such things regularly can cause weight 

gain or obesity and other health disorders such as heart 

disease, auto-immune problems, Diabetes mellitus, high-
28blood pressure, and cancer.  However, the present study 

showed no effect of such factors on BMI. It could be due to 

occasional munching between the meals and probably they 

do not have carves for such unhealthy food as a supplement 

when they pass through a tough �me. Another possibility is 

that munching between meals could have kept their body's 

metabolism up, thus increasing thermogenesis (fat 

burning), resul�ng in maintenance of body weight. A study 

conducted by Odegaard et al. and Wu et al. observed that 

coffee consump�on is associated with reduced risk of type II 

diabetes and have lower BMI as compared to individuals 
29,30who do not consume coffee.  In another study  conducted 

by Gavrieli et al. found that there was no effect of coffee on 

dietary intake and appe�te related feelings in normal-

weight individuals; however, in overweight and obese 

individuals, consump�on of moderate amount of coffee in 

the morning significantly reduces the energy intake in the 

lunch, compared to a lower or no intake of coffee, and this 
31effect was maintained during the rest of the day.  So, it could 

be one of the possible reason that study subject who 

consumed coffee had no such change in BMI. In the present 

study, the occurrence of overweight was higher among male 

as compared to female students. It could be that male 

students were not involved in physical ac�vity and female 

students were more cau�ous about their weight and trying 

to maintain their weight by diet control. A study conducted 

by Khan et al. emphasizes on the importance of energy 

intake and energy expenditure and found that decline 
32energy expenditure accounted for weight gain.  In this 

study, most of the students were having healthy sleep habit 

as a result of which they were having normal BMI.  A study 

conducted by Beccu�  et al. and Rosenberger et al. found 

that healthy sleep habit should be followed for increased 

longevity, improved health and disease preven�on as, sleep 

is one of the 'most sedentary ac�vity', yet may be the only 
33,34 one that protects from weight gain. So, the dura�on of 

sleep per night is based on observa�ons that shorter 

(≤5 hours) or longer (≥9) hours of sleep is risk factor for wide 

range of diseases and poor-sleep quality is linked to a risk for 
35-39obesity.  The par�cipants of this study were health 

conscious and aware about the development of obesity and 

its associated risk factors. However, there may be some 

flaws that need to be iden�fied and corrected.

CONCLUSION

In the present study, it can be concluded that a substan�al 

number of students showed overweight and obesity. They 

had higher levels of major cardiovascular risk factor 

variables, namely high serum triacylglycerol, cholesterol. 

BMI was found to be a useful indicator for abnormal serum 

lipids. They got a posi�ve a�tude and were aware regarding 

overweight and obesity, but they may lack appropriate 

behavior and prac�ces.

RECOMMENDATIONS

Educa�on regarding proper nutri�on and lifestyle 

modifica�on should be built as a suppor�ve learning ac�vity 

during student years. Regular exercise is recommended as 

the most common measure for the preven�on of 

overweight and obesity. The students need support to 

encourage their healthy lifestyle, healthy food habits and 

promote physical ac�vity on daily rou�ne to prevent such 

disorders. In view of the fact that medical students are not 

representa�ve of the general popula�on, studies should be 

extended.

LIMITATIONS OF THE STUDY

It is a study done in an ins�tu�on, some part of which is 

based on ques�onnaires, some poten�al of repor�ng bias 

may have been occurred or some relevant informa�on 

might have been hidden. All the students didn't par�cipate 

in the measurement of waist and hip circumference and 

thus, determina�on of waist-to-hip ra�o was not included.
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