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Abstract

Background

The prevalence of obesity is rising rapidly in many low and middle income countries and is strongly linked to
an increased risk of cardiovascular disease (CVD) and related health complications. Thus, this study aimed
to see the association between adiposity indices and blood pressure using different markers of obesity
among young adults.

Materials and Methods

Across sectional study was carried out in the Kathmandu University School of Medical Sciences, from June
to August 2025. A total of 426 participants, aged 18 — 30 years were enrolled through convenience
sampling. The height in meter, weight in Kg, hip circumference and waist circumference in centimeter were
recorded for each participant than body adiposity index, body mass index, waist hip ratio and waist height
ratio were calculated. Blood pressure was recorded by digital sphygmomanometer. Gender comparison
was made and independent sample t-test, ANOVA and Pearson's correlation analysis was used.

Results

Out of total 426 participants, 174 were males and 252 were females. 24.71% males and 12.30% females
were overweight/obese. Body adiposity index, hip circumference, waist circumference, waist to height ratio
and waist to hip ratio were higher in males compared to females. Considering BMI, systolic and diastolic
blood pressure tends to increase in overweight/obese participants but insignificant. Mean BAIl was
22.00+6.14, whilst 29.17% had a body fat percentage in the overweight/obese category. Considering BAI,
overweight/obese female had higher systolic and diastolic blood pressure.

Conclusion
Ourfindings concludes that overweight/obese females are more prone to develop hypertension in future.
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Introduction

Now a days the prevalence of overweight and
obesity is rapidly increasing among young adults
which is attributable to the epidemiological
transition driven by urbanization, sedentary
lifestyles, unhealthy dietary habits, and stress [1].
Evidences showed that obesity are associated
with several disorders like hypertension, diabe-
tes, and cardiovascular disease [2, 3]. Adiposity
indices are the commonly used to estimate body
fat and identify individuals at risk for cardiometa-
bolic condition [4, 5]. Previous research showed
BMI, WC, and WHtR are associated with ele-
vated blood pressure in adolescents [6, 7].
Obesity is one of the best predictors for develop-
ment of hypertension [8]. Obesity stimulates both
the sympathetic nervous system and the renin
angiotensin aldosterone system that causes the
body to retain excess sodium and raise arterial
blood pressure [9]. In addition, Obese individu-
als often become resistant to hormone leptin's
appetite reducing effects, and their bodies still
respond to leptin's ability to activate the sympa-
thetic nervous system. As a result, sympathetic
activity increases, driving up arterial pressure
and contributing to hypertension [10].
Hypertension is rapidly increasing in developing
countries among young and middle-aged popu-
lations and are associated with excess weight
[11]. Thus, the aim of this study was to find out the
relationship between adiposity indices and blood
pressure among medical students.

Materials and Methods

This is a cross-sectional study that was con-
ducted among medical students, aged 18 to 30
years in the department of physiology, Kath-
mandu University school of medical sciences,
Dhulikhel from June to August 2025 after taking
ethical clearance from Institutional Review
Committee, Kathmandu University School of
Medical Sciences (IRC, KUSMS 150/25). Partici-
pants suffering with cardiorespiratory disease
and autonomic dysfunction were excluded from
the study however young adults, aged 18 to 30
years, nonsmoker and non-alcoholics, having no
previous history of diabetes, hypertension, and
other cardiovascular iliness were included in the
study. Sample size was calculated by following
formula.

n,=Z*xpx(1-p)e’
=(1.96)*x(0.5) x (1-0.5)/(0.05)*

=384

Where,

n,=required sample size

p= population proportion, 50%

%
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e=margin of error, 5%

Thus, number of the sample size required is
calculated as 384. By adding 10% as a non-
response rate, the sample size was found to be
426.

Thus 426 medical students were enrolled in the
present study using convenience sampling
technique. First the participants were informed
about the procedure and the consent was taken.
Then the height was measured without shoes, to
the nearest 0.5cm with participant standing erect
against the wall with heels together and touching
the wall and head held in upright position. Weight
was measured with minimum cloths and no
footwear on a standardized weighing machine
marked from 0 to 130 kg and was recorded to the
nearest 0.5 kg. Waist circumference (WC) was
measured bet-ween the 10th rib and the iliac
crest with a measuring tape. The hip circumfer-
ence (HC) was measured with a measuring tape
to the widest point on the greater trochanter.
Body mass index (BMI) was then calculated
using the formula weight in kilograms divided by
the square of the height in meters {weight (kg)/
height (m?)}. It was then summarized and catego-
rized into three groups, underweight (BMI <18.5
kg/m?®), normal weight (BMI 18.5 to 24.9kg/m?),
overweight (BMI 25.0-29.9kg/m?) and obese
(BMI 30 — 34.9 kg/m?) in accordance with the
WHO recommendation [12].

Body adiposity index [13] was computed using
the following standard equations: BAI = {hip
circumference (cm)/ (height in meter) "*}—18. BAI
results were interpreted as low body fat: < 8%
(male); < 21% (female), Healthy body fat: 8-21%
(male); 21% — 33% (female), Over weight body
fat: 21-26% (male); 33—39% (female), and obese
body fat: 227% (male); 240% (female). Waist to
hip ratio [14] was computed using WHR = WC
(cm)/HC (cm) and categories are: (i) normal
WHR < 0.85 for female and < 0.90 for male; and
(ii) high WHR, = 0.85 for female and for male 2
0.90. Waist to height ratio [15] was computed
using WHtR = WC (cm)/height (cm) [15] The cut
off point for WHtR is 0.5 for both male and female.
WHI{R categories are: (i) normal WHtR < 0.05
and High WHtR = 0.05.

Blood pressure was recorded using a standard
Omron (HEM711DLX) blood pressure apparatus
onthe leftarm placed at heart level after 5-minute
rest and using a cuff of appropriate size with the
subjectin the sitting position and legs uncrossed.
Three separate measurements were obtained
with a minimum interval of one minute and
average of the last two BP reading was used in
the present study.
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Data were entered into Microsoft Excel and
analyzed using IBM Statistical Package for the
Social Sciences version 22 software. The data
were analyzed using descriptive statistics and
have been presented as means, standard devi-
ations, frequencies, and percentages. Gender
comparison was made and independent sample
t-test and ANOVA was used. The relation
between anthropometric indices and blood
pressure were examined using Pearson's corre-
lation analysis. Level of significance was set at p
value of <0.05.

Results

Out of 426 participants, 174 (40.8%) were male
and 252 (59.2%) were female. The mean age of
the total participants was 21.24+2.33 years. Age,
weight, height, hip circumference, waist circum-
ference, waist to height ratio and body adiposity
index were higher in male compared to female
participants shownin Table 1.

Table 1: Basic Characteristics of the participants (N =
426)7

Table 2: Comparison of Blood pressure according to
BMI categories

MALE (n = 174)

. . SBP DBP

Hlleeinepis ) Mean * SD Mean * SD
Under weight 18 (10.3)  114.44£12.16 75.5248.76
Normal weight 113 (64.9) 114.46+£10.08 75.54+8.85
Over weight/obese 43 (24.71)  115.73£9.06 75.43+9.41
F 0.26 0.002
p-Value 0.77 0.99
FEMALE (n = 252)
Under weight 45 (17.9) 113.39+9.78 74.5148.98
Normal weight 176 (69.8) 114.49+11.94 74.734£8.07
Over weight/ 31(12.3) 117.54+7.31 77.05+7.45
Obese
Fa 1.35 115
p-Value 0.26 0.31

Values are mean + standard deviation or number (percent-

age)
SBP & DBP indicates systolic and diastolic blood pressure
°Analysis of variance (ANOVA) for continuous variable

Out of the total number of participants evaluated,
32.8% and 5.2% had high or over weight body fat
percentage & 30.5% and only one (0.4%) had
very high or obese body fat percentage. Systolic
and diastolic blood pressure is significantly
higher in female with overweight/obese body fat
percentage compared to those having healthy
and low body fat percentage (Table 3).

Table 3: Comparison of Blood pressure according to

_ Male (n=  Female (n=
Vaiables 1o (B Tz 2)  palue
= Mean+SD  Mean*SD
Age (years) 2124+233  2155+225 21.02+235 0.02"
Weight (kg) 56.97+9.32 6356+820 5241+7.04 <0.001%
Height (m) 161£009 1684006 156007 <0.001*
Hip Circum- 8159+ 1306 88.29+ 76.96 + 12.44 <0.001*
ference (cm) 10.86
Waist Circum- ~ 64.09+10.84 69.86+9.89 60.11+£9.63 <0.001*
ference (cm)
Waist-Height 039£006 041+006 038+006 <0.001*
ratio
Waist-Hipratio 079005  0.79+0.05 0.78+0.05 0.3
BMI (Kg/M2) 2201£329  21.93+345  22.06+3.18  0.000*
BAI (%) 22004614 22.82+¢537 21441658  0.02*
SBP (mmHg) 11471 ¢ 1477 £ 114,67 £ 0.92
10.68 10.03 113
DBP (mmHg)  7520+849 7551+£893 79.98+8.18 0.53

BAl categories

MALE (n = 174)

Values are mean = standard deviation

BAI indicates body adiposity index, BMI indicates body
mass index

SBP & DBP indicates systolic and diastolic blood pressure

* p-value <0.05 is significant

The distribution of adiposity indices and blood
pressure of the participants is summarized in
Table 2. Based on BMI, 24.71% (n = 43) of the
male and 12.30% (n = 31) of the female were
overweight/obese. Systolic and diastolic blood
pressure tends to increase in overweight/obese
participants but non-significant.

%

Nepal Journals Online: www.nepjol.info

Official website: www.jonmc.info

. SBP DBP
BAI Categories (%) N (%) Mean % SD Mean % SD
Low body fat 0 - -
Healthy body fat 64 (36.8) 113.79+10.34  75.22+8.33
Overweight body fat 57 (32.8) 115.66+10.80  76.93+9.16
Obese body fat 53(30.5) 115.01+8.78  74.34+9.33
F 0.543 1.208
p-Value 0.582 0.301
FEMALE (n = 252)
Low body fat 122 (48.5) 114.69£1045  74.85+8.34
Healthy body fat 116(46.0) 113.56+9.83 74.37+7.86
Overweight/obese 14(5.5) 123.64+20.54  81.14+7.18
body fat
F 5.29 442
p-Value 0.006 0.013

Values are mean * standard deviation or number (percent-
age)

SBP & DBP indicates systolic and diastolic blood pressure
°Analysis of variance (ANOVA) for continuous variable

Out of total participants, a very few 9.20% male
and 5.16% females had high waist to height ratio.
(Table 4). 4.6% male and 1.99% females had
high waist to hip ratio (Table 5). Systolic blood
pressure tends to increase in those having high
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WHtR and WHR. Non-significant low positive
correlation was found between BAI, BMI, WHtR
and WHR with SBP and DBP (Table 6).

Table 4: Comparison of blood pressure according to
WH{R

MALE (n = 174)
SBP DBP
0,

Lty N (%} Mean * SD Mean * SD
Normal 158 (90.80) 114.74£10.21  75.85+8.75
High 16 (9.20) 115.08+8.31 72.19+10.20
p-Value 0.89 0.1
FEMALE (n = 252)

Normal 239 (94.84) 114.36+10.13  74.78+8.06
High 13 (5.16) 120.38+22.79  78.55+9.77
p-Value 0.05 0.10

Values are mean + standard deviation or number (percent-
age)

SBP & DBP indicates systolic and diastolic blood pressure
WHIUtR indicates waist to height ratio

Table 5: Comparison of blood pressure according to
WHR

MALE (n = 174)

5 SBP DBP
il N (%) Mean * SD Mean * SD

Normal 166 (95.4)  114.64+10.20 75.53+8.84
High 8 (4.6) 117.62+4.90 75.19+11.34
p-Value 0.41 0.91
FEMALE (n = 252)
Normal 247 (98.01) 114.64+11.21 74.94+8.15
High 5(1.99) 115.88+6.65 77.08+9.82
p-Value 0.80 0.56

Values are mean + standard deviation or number (percent-
age)

SBP & DBP indicates systolic and diastolic blood pressure
WHR indicates waist to hip ratio

Table 6: Correlation between Adiposity indices and
blood pressure

SBP DBP
r p-value r p-value
BAI 0.008 0.876 0.024 0.620
BMI 0.078 0.109 0.067 0.165
WHtR 0.017 0.732 0.042 0.382
WHR 0.046 0.348 0.055 0.259

SBP & DBP indicates systolic and diastolic blood pressure
BAI indicates body adiposity index, BMI indicates body
mass index,

WHIR indicates waist to height ratio and WHR indicates
waist to hip ratio

Discussion

The study showed that systolic as well as dia-
stolic blood pressure was higher in female
participants with a high body fat percentage.
Conversely, insignificant higher blood pressure
was found in overweight/obese participants
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calculated from other adiposity indices such as
BMI, WHIR, and WHR. Our findings were sup-
ported by a study conducted among 957 working
adults, mean aged 37.47 £ 7.66 years in
Libreville. The researcher found that hyperten-
sion was strongly associated with BAl and WC in
women [16]. Obesity activates the sympathetic
nervous system and the renin-angiotensin-
aldosterone system, leading to abnormal sodium
retention and elevated arterial blood pressure.
This contributes to hypertension, a common
comorbidity in obese individuals [9]. In obesity,
leptin levels are elevated, and despite resistance
to its appetite suppressing effects, its capacity to
stimulate sympathetic nervous system activity
remains intact. This results in increased arterial
pressure and hypertension [10].

Age, weight, height, hip circumference, waist
circumference, waist to height ratio and body
adiposity index were higher in males compared
to females. This is in agreement with other seve-
ral studies [17, 18, 19]. Males are more frequently
classified as overweight or obese and tend to
have higher waist circumference, indicating a
greater likelihood of abdominal obesity [20]. This
is partly due to fat deposition in the central region
increasing with puberty and maturation in males,
leading to a more android body shape [21]. Our
study aligns with these findings as more boys
exhibited abdominal obesity compared to girls.
On the other hand, girls tend to be more con-
scious of their body shape, often leading to daily
restrictions in food intake [17]. In this study,
insignificant low positive correlation was found
between adiposity indices and blood pressure
presented in table 6. In contradictory to our study,
a study done on Brazilian Men showed significant
correlation between both systolic and diastolic
blood pressure and all anthropometric measure-
ments [22].

This may be due to the present study was con-
ducted among healthy young adults including
medical and paramedical students. Hence it
would not be wrong to assume that the students
involved in this study may have knowledge about
lifestyle diseases such as hypertension and its
effects.

Conclusion

Based on the present study higher systolic and
diastolic blood pressure were found in over-
weight/obese female participants. However, the
systolic as well as diastolic blood pressure tend
toincrease in male participants butinsignificant.
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Recommendation

It is recommended that factors affecting blood
pressure such as body adipose indices should be
explored further among different age and ethnic
groups in large population between both genders
and compared.
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