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Abstract: 
Introduction: Obesity is associated with sympathetic activation and is the leading risk factor for the 
development of hypertension cardiovascular diseases, and diabetes mellitus 
Methodology : The study comprises of 60 males and 60 females, age ranging from 18 to 25yrs.The 
students who were willing to participate were considered and students who were taking any medication 
for hypertension or obesity or who were suffering any systemic disease were excluded from study 
The participated students were screened through a medical history questionnaire. The questionnaire 
contained information regarding gender, age food habit, and exercise and drug history. 
Results : The prevalence of obesity fat % and hypertension is more in males than females. Mean value 
of systolic BP (120.00, 127.67, 134.24, 145.71) and diastolic BP (76.33, 78.27, 81.41.72, 89.50) were 
found to be higher as the BMI increased 
Conclusion: This huge increase in prevalence of obesity is well documented as one of the major risk 
factors for the progress of hypertension. They are constant with the worldwide importance on 
prevention as well as control of weight and obesity. They also specify that measurement of blood 
pressure and body weight and timely diagnosis and control are exclusively essential for overweight and 
obese people. 
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Introduction: 
Hypertension is strongly correlated with an 
increased risk of cardiovascular events. Recent 
studies have demonstrated that body fat 
percentage (BF%) is associated with 
cardiometabolic risk factors. Obesity is 
associated with sympathetic activation and is 
the leading risk factor for the development of 
hypertension cardiovascular diseases, and 
diabetes mellitus (1,2). Obesity has been 
primarily diagnosed by using the BMI for the 
last 30 years. Based on BMI obesity is divided 
into different classes; normal weight (18.5-25 
kg/m2 ), underweight (< 18.5 kg/m2 ) and 
overweight (>25 kg/m2 ) (3). Obesity is 
defined as an unnecessary accumulation of fat 

in the body resulting in an increase in weight 
beyond that considered desirable concerning 
age, height, and weight (4).  BMI is a better 
tool to assess the obesity than other methods 
with a significant clinical utility (5). Many 
previous studies have shown that higher BMI 
is associated with higher blood pressure 
               The increase in the prevalence of 
cardiovascular disease (CVD) is a global 
health concern because CVD has become an 
important cause of morbidity and mortality 
worldwide (6). Cardiovascular risk factors can 
be categorized into independent or non-
modifiable risk factors and dependent or 
modifiable risk factors.  Independent risk 
factors include age, gender and family history. 
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Dependent factors of the 1st grade include 
smoking, hypertension, lipid disorders and 
diabetes, while dependent factors of the 2nd 
grade include overweight, improper dietary 
habits and stress (7). 
             In the medical students, fast food 
consumption is one of the major factors 
reported as one of the causes of obesity in 
teenagers. The causes which influence fast 
food consumption are convenience, cost, menu 
choices, flavour, and taste (8). but in the real 
world conditions food decisions are made 
within the context of time pressure, specific 
environment, individual presence, and social 
factors. 
Medical students adopt unhealthy lifestyles 
and  habits such as disturbed sleep cycles, 
irregular meal timings, smoking, and increased 
nicotine and caffeine use (9). Inappropriate 
diet and irregularities in diet are independent 
risk factors for obesity (10). Perceiving 
medical education is a highly stressful and 
prevalence of obesity and other cardiovascular 
risk factors are not studied extensively. 
The present study analyzed the correlations 
between obesity related indices including BMI, 
%BF and BP indices viz. systolic blood 
pressure (SBP), diastolic blood pressure (DBP) 
in first year medical students. In the present 
study, we need to find out the correlation 
between BP indices viz. systolic blood 
pressure (SBP), diastolic blood pressure 
(DBP), BMI and % fat in first year medical 
students. 
Materials and method: 
This cross-sectional study was conducted on 
first year MBBS students of Rural Medical 
College,  Loni. PIMS (DU) after being granted 
approval from the ethical committee 
PMIS/RMC/IEC-UG-PG/2019/65. The study 
comprises of 60 males and 60 females, age 
ranging from 18 to 25yrs.The students who 
were willing to participate were considered and 
students who were taking any medication for 
hypertension or obesity or who were suffering 
any systemic disease were excluded from study 
The participated students were screened 
through a medical history questionnaire. The 
questionnaire contained information regarding 
gender, age food habit, exercise and drug 
history. 

Height was determined using a length 
measuring tape in cm and recorded in the 
nearest 0.5 cm. Weight was measured using kg 
weight scale and recorded to the nearest 0.1 kg 
using electronic scale.  
BMI was classified according to the proposed 
criteria of World Health Organization (WHO) 
underweight < 18.5, normal = 18.5-24.5, 
overweight = 25.0-29.9, and obese ≥30.00 (2).  
In the present study, all the subjects having 
BMI ≥30 were taken as obese. BMI was then 
calculated through standard formula i.e., 
weight (kg)/height (m2).  
The measurements of blood pressure were 
taken through pre-checked and reliable 
apparatus i.e., mercury sphygmomanometer.  
The students were seated calm and quiet for at 
least 5 minutes prior to measurement on 
comfortable chairs. Normal blood pressure was 
taken as < 120 mmHg (SBP) and < 80 mmHg 
(DBP). Blood pressure values of 120–139 
mmHg (SBP) and 80-89 mmHg (DBP) were 
classified as prehypertensive. Stage-I 
hypertension was taken as 140–159 mmHg 
(SBP) and 90-99 mmHg (DBP), whereas blood 
pressure of >160 mmHg (SBP) and >100 
mmHg (DBP) were classified as stage II 
hypertension (JNC8(11).  
Body fat % was measured using a 
commercially available digital weight scale 
incorporating a bioelectric impedance analyzer 
(HBF-352, Omron Health care Co., Kyoto, 
Japan). The instrument is portable and easy to 
use in epidemiological field surveys. BF % 
was measured to the nearest 0.1 per cent. The 
digital weight scale includes a hand grip and 
foot plate, each of which is equipped with two 
electrodes. The two electrodes between the left 
and right grip were short circuited, along with 
those for the left and right feet. Upon 
measurement, the study subject stood on the 
foot plate and gently grasped the two 
handgrips with arms held straight forward. 
During the measurement, the instrument 
records impedance from the hands to the feet, 
which corresponds to the whole body 
impedance, by applying an electric alternating 
current flux of 500 µA at an operating 
frequency of 50 kHz. Consequently, BF % was 
calculated from the impedance value and the 
pre entered personal data. Total body water 
was predicted from the impedance index 
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(height2 / impedance) (12,13). From the total 
body water, the BF % was calculated as 100 x 
[weight-(total body water)]/ weight (13). The 
calculation is done by software program based 
on algorithm developed and patented by 
Omron Health Care Co., Kyoto, Japan. 
Impedance measured and predicted total body 
water, which is not displayed to user, is 
automatically fed to algorithm along with pre 
entered data and the software calculates the 
body fat% (2).  
 

Statistical analysis:  
Data was collected and grouped by using 
Microsoft excel. Descriptive data represented 
by the percentage. Unpaired students t-test was 
used to compare the variables. For correlation 
of BMI with blood pressure, % fat, Pearson 
correlation test was used. Association of BMI 
with blood pressure and % fat was analysed by 
chi square test and pearson correlation to 
analyze the correlation between BMI, Fat % 
and blood indices. The probability level of p< 
0.05 was set for statistical analysis. 

 Results: 

Table.2  Sex and blood pressure cross tabulation 
 
Systolic BP 

Boys 
(n) 

Girls 
(n) 

Total 
(n) 

<120 23 (38) % 18 (30) % 41 
120-139 18 (30) % 31 (52) % 49 

140-159 19 (32) % 11 (18) % 30 
>160 0 0 0 

Diastolic BP    

<120 18 (30) % 18 (30) % 36 
120-139 30 (50) % 31 (52) % 61 

140-159 12 (20) % 11 (18) % 23 
>160 0 0 0 
 

Mean % Fat: SBP: Systolic blood pressure, DBP: Diastolic blood pressure 

 
 

Table.1 Sex and BMI cross tabulation 

BMI classification Boys.no. (%) Girls no. (%) Total 
(n) 

Underweight (BMI* <18.5) 7 (12 %) 2 (3 %) 9 
Normal weight (18.5 -24.9) 27 (45 %) 33 (55 %) 60 

Overweight (25 -29.9) 18 (30 %) 19 (32 %) 37 
Obese (>30 -39.9) 8 (13 %) 6 (10 %) 14 

Total 60 (100%) 60 (100%) 120 

Table.3 Mean % fat and BP in each BMI Category 
Body Mass Index Mean % Fat Mean Systolic BP Mean Diastolic BP 
<18.5) 22.26± 10.41 120.00± 00 76.33±6.20 
(18.5 -24.9) 22.50± 10.81 127.67±8.60 78.27±80.00 

(25 -29.9) 20.74± 10.77 134.24±7.94 86.41±7.58 
(>30 -39.9) 43.36± 16.32 145.71±3.85 89.50±3.63 

Table.4 Pearson correlation of BMI BP and % Fat 

 % Fat SBP DBP  

 p-value r-value p-value r-value p-value r-value  

BMI < .001 0.32*** < .001 0.70*** < .001 0.42***  

Correlation significant at:  * p < .05, ** p < .01, *** p < .001 *Significant difference between BMI and % Fat: 
SBP and DBP. 
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Table.1 The study included 120 first year 
medical students of first year MBBS with a 
mean age Boys with a mean age of 21.11± 
1.45 where 60 were male and 60 were females. 
The height was measured in centimetre with 
mean height 162.95± 6.59 cm and the weight 
was measure in kilogram with mean weight of 
65.79± 11.00 kg. About 7 (12 %) male and 2 
(3 %) fell under below normal weight and 
about 27 (45 %) Male and 33 (55 %) females 
have normal weight 18 (30 %) Male and 19 
(32 %) females found over weight 8 (13 %) 
Male and 6 (10 %) females were obese. The 
mean fat % was observed 22.26±10.41 
participants with BMI below the cutoffs range 
22.50±10.81 with normal BMI 20.74± 10.77 
with overweight and 43.36±16.32 with obesity. 
About 30% males and 38% females have 
normal systolic blood pressure and 30% males 
and 30% females have normal diastolic blood 
pressure. While 50%males and 52% females 
have high systolic blood pressure and 20% 
males and 18% females have high diastolic 
blood pressure (Table.3) The prevalence of 
obesity fat % and hypertension is more in 
males than females. Mean value of systolic BP 
(120.00, 127.67, 134.24, 145.71) and diastolic 
BP (76.33, 78.27, 81.41.72, 89.50) were found 
to be higher as the BMI increased (Table 4). 
Discussion: 
The present study provides an idea about the 
association between BMI, Fat % and blood 
pressure in students which has important 
implications for the risk of cardiovascular 
disorder in future. The result of present study 
showed that there is strong association between 
BMI, Fat % and SBP or DBP among medical 
students as BMI, Fat % increases the blood 
pressure also increases significantly. Our 
finding is similar to Esha Shrestha et.al who 
found BMI is as a strong predictor of blood 
pressure. Underweight subjects were less likely 
to have subsequently elevated blood pressure 
than those who were in normal BMI group. 
Overweight or obese subjects were more likely 
to have significantly higher blood pressure 
than those with normal BMI (14). body mass 
index to be even more strongly associate with 
the blood pressure than  race 
(15).Hypertension is strongly associated to 
BMI than age (16). Schall reported high blood 

pressure is associate with age due to process of 
transformation (17). P. Bovet study  indicate 
significant increase in  blood pressure among 
urban old age men than that of rural ageing 
population of north India (18). Higgins M et.al 
reported that increase in blood pressure is 
highly associated with increased overweight in 
men and women (19). The systolic blood 
pressure increased 4 mmHg  for every 4.5 kg 
of increased weight.(19). In our study higher 
body mass index had about 14mmHg higher 
systolic blood pressure and 6mmHg higher 
diastolic blood pressure than students in lower 
body mass index. In the younger adults, males 
and females with a body mass index of greater 
than 30 kg/m2 had a 5 folds higher frequency 
of high blood pressure than individuals with a 
BMI less than 20 kg/m2 (20). In the 
countrywide Community Hypertension 
Assessments showing of more than 1 million 
men and women, the incidence of hypertension 
in overweight persons aged 20 t0 39 years was 
twofold that of persons with normal weight 
and 3 times higher than that of underweight 
persons (21).long term change in body fat is 
associated with change in both systolic and 
diastolic blood pressure. Becoming normal 
weight condensed the risk of developing 
hypertension to a  level comparable to persons 
who were never obese (22) High blood 
pressure is directly associated to BMI; it shows 
that increase in BMI leads to increase in the 
trend of hypertension in both male and female 
students. Our study revealed that obesity 
prevalence for males is more than that of 
females (males: 13% and females: 6%). 
Similar results have been reported from China 
and Taiwan (23,24) The BP in our study is also 
higher in male than female.  Krzyzaniak, et.al 
reported that boys have higher blood pressure 
than girls significantly after the age of 16 (25). 
The evidence has shown that testosterone plays 
an important role in higher BP in male and 
estrogen in female plays an protective role. 
That is why female have higher blood pressure 
after menopause (26). 
                The high prevalence of 
overweight/obesity among the students might 
be due to less physical activity and higher 
consumption of more unhealthy, high fat food, 
sweetened beverages and salty snacks and less 

16 



Pravara Med Rev; September 2022, 14 (03), 13 – 19  
DOI: 10.36848/PMR/2022/70100.51015 

 

14 
PMR P ISSN: 0975-0533, E ISSN: 0976-0164 
 

milk, fruits and vegetables than recommended 
and exposure to persistent stress. Through our 
observation , We can say that the students are 
more addicted to junk foods specially burgers, 
pizza and cold drinks which are common cause 
of obesity and blood pressure (27,28). Various 
studies have shown that dietary intake, 
physical activity and self-discipline are major 
factors influencing obesity and 
hypertension(27,28). These findings suggest 
that obese children are at higher risk of having 
high blood pressure than normal children. 
Therefore, obese children should be routinely 
screened for blood pressure and other 
coexisting cardiovascular risk factors including 
lipid profile (29). In addition, healthy lifestyle 
should be encouraged by college and at home 
since prevention in them can help to avoid 
undesirable health consequences in the future. 
The expenses we are paying for comfortable 
and urbanized society causing inactive life 

style and unhealthy dietary habits which result 
in difference between energy consumption and 
expenditure which ultimately leads to obesity 
(30). Previous studies found high prevalence 
rates of cardiovascular risk factors, including 
components of metabolic syndrome, in 
undergraduate university students, with 
frequencies reaching 60% (31).The prevalence 
of both hypertension and obesity is a 
significant public health challenge and its trend 
is increasing throughout the world.  
Conclusion:  
This huge increase in prevalence of obesity is 
well documented as one of the major risk 
factors for the progress of hypertension. They 
are constant with the worldwide importance on 
prevention as well as control of weight and 
obesity. They also specify that measurement of 
blood pressure and body weight and timely 
diagnosis and control are exclusively essential 
for overweight and obese people. 
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