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Abstract

Background: Hypertension is a major cardiovascular risk factor.
Visceral fat is increasingly recognized for its metabolic and vascular
impacts.

Objective: To examine the association between visceral fat and
hypertension and compare visceral fat levels in hypertensive and
non-hypertensive individuals.

Methods: Cross-sectional study among 262 adults aged 18-59 years
at a primary care clinic. Visceral fat was measured using
bioelectrical impedance analysis. Hypertension was identified
through clinic records and diagnostic criteria. Data were analyzed
using chi-square, t-tests, Pearson correlation, and ANOVA.

Results: Among 262 respondents, 50% were hypertensive. The
mean visceral fat quantity was significantly higher in the
hypertensive group (14.1) compared to the non-hypertensive group
(8.8), with a p-value less than 0.001. Males had higher visceral fat
levels than females in both groups (p<0.001), while age showed no
significant association. A strong positive correlation was observed
between BMI and visceral fat in both hypertensive and non-
hypertensive populations (r > 0.89; p<0.001).

Conclusion: Visceral fat is strongly associated with hypertension.
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Targeted public health strategies to reduce visceral fat could
mitigate hypertension risk.
Key Words: Hypertension, visceral fat, obesity.
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1- Introduction
Visceral fat has emerged as a critical determinant of cardiometabolic
risk beyond overall body weight. Unlike subcutaneous fat, visceral
fat surrounds internal organs and actively secretes adipokines and
inflammatory mediators that influence vascular function, insulin
sensitivity, and blood pressure regulation [1,2]. While body mass
index (BMI) is commonly used to assess obesity, it does not
differentiate between fat distribution, limiting its predictive value
for cardiovascular risk [3,4]. Evidence suggests that visceral fat
accumulation may contribute directly to hypertension through
mechanisms including increased sympathetic activity, renin-
angiotensin-aldosterone  system activation, and endothelial
dysfunction [5]. Sex, age, and ethnicity further modify the
relationship between visceral fat and blood pressure [6,7].
Understanding the relationship between BMI, visceral fat, and blood
pressure is essential to clarify whether BMI alone can serve as a
surrogate for visceral adiposity in hypertensive risk assessment.
This study investigates the correlation between BMI and visceral fat
in hypertensive and normotensive individuals to determine the

extent to which BMI reflects visceral fat and its potential role in
blood pressure elevation [1,2].

2- Methods

Design and Setting

Cross-sectional study from July to August 2018 at a primary clinic.
Participants

Adults aged 18-59 years attending outpatient clinic. Convenience
sampling was used. Excluded: pregnant/lactating women,
alcohol/tobacco users, DM/cancer patients, incomplete records, and
those declining consent.
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Measurements

Visceral fat levels, weight, and BMI were measured using the
Omron Karada Scan Body Composition Monitor (HBF-375).
Height was measured using a GTE stadiometer. Blood pressure
values were obtained from patient records. A visceral fat level of
<9.5 was considered normal, 10—14.5 as high, and >15 as very high.
All measurements were taken using the same instruments
throughout the study to ensure consistency and reliability.
Statistical Analysis

Data were analyzed using IBM SPSS Statistics version 30.
Descriptive statistics, including frequencies, percentages, means,
and standard deviations, were used to summarize demographic and
clinical variables. Chi-square tests assessed associations between
categorical variables, such as visceral fat levels and hypertension.
Independent t-tests compared means between two groups (e.g.,
visceral fat by gender or hypertension status). Pearson’s correlation
was used to assess the relationship between continuous variables
like BMI, age, and visceral fat. One-way ANOVA was applied to
compare visceral fat across multiple BMI categories. A p-value of
less than 0.05 was considered statistically significant.

3- Results
1. Respondent Characteristics
A total of 262 individuals aged 18-59 years were included. Females
made up 64.5% of the sample and Hypertension was present in 50%
of respondents.

Table 1: Respondent Demographics and Clinical Characteristics

Characteristic Entire Cohort | Hypertensive | Normotensive
(n=262) (n=131) (n=131)

Age (mean + SD) 41.0+10.0 46.4+7.6 354+£9.1

Female (%) 64.5 54.2 74.8

Systolic BP (mmHg) 128.3 £ 20.6 141.1+£19.1 | 1155+124

Diastolic BP (mmHg) 86.9+12.9 95.0+114 78.7+8.4

BMI (mean + SD) — — —

Visceral Fat (mean) — 141457 8.8+6.1

2. Visceral Fat and Hypertension Association

There was a significant association between visceral fat quantity and
hypertension. Hypertensive participants were more likely to fall into
the high and very high visceral fat categories, while normotensive
participants were more likely to have normal visceral fat levels.
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Distribution of Visceral Fat Categories by Hypertension

Status
P-Value <0.001
Normotensive 18.30%
65.60%
Hypertensive 45%
19.80%
0% 10% 20% 30% 40% 50% 60% 70%

® Very High (215.0) W High (10.0-14.5) ™ Normal (£9.5)

Figurl: Distribution of Visceral Fat Categories by Hypertension Status

3. Gender Differences in Visceral Fat

The analysis showed that visceral fat levels were higher in
hypertensive  participants compared to non-hypertensive
participants across both genders. Furthermore, males demonstrated
higher visceral fat values than females, regardless of hypertension
status.

Comparison of Visceral Fat Levels by Gender and
Hypertension Status

P-Value <0.001

18%
16%
14%
12% 12.90%
10%
B%
6% 7.40%
4%
2%
0%

Hypertensive Normotensive

mMale ®mFemale

Figer2: Comparison of Mean Visceral Fat Levels by
Gender and Hypertension Status

4. Age and Visceral Fat

The relationship between age and visceral fat was assessed using
Pearson’s correlation test. Among hypertensive participants, no
significant association was observed (r = -0.121, p = 0.170).
However, among normotensive participants, a weak but statistically
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significant positive correlation was found, suggesting that visceral
fat increases with age (r = 0.269, p = 0.002).

5. BMI and Visceral Fat

The analysis demonstrated a strong positive correlation between
BMI and visceral fat in both hypertensive and normotensive groups
(r=0.890 and r = 0.895, respectively; p < 0.001). This indicates that
higher BMI values were consistently associated with higher visceral
fat levels. The similar strength of the correlation across both groups
suggests that BM1 is a reliable predictor of visceral fat regardless of
hypertension status.

Table 2: Visceral Fat Across BMI Categories

BMI Hypertensive (VF Mean + | Normotensive (VF Mean +
Category SD) SD)
Underweight — 1.4+£0.7
Normal 7.6+2.6 4.7+27
Overweight 12.3+23 95+29
Obese 19.4+53 17.8+6.3
4- Discussion

This study demonstrates a strong link between visceral fat and
hypertension. Among 262 participants aged 18-59 years, 50% were
hypertensive and 64.5% were female. Hypertensive individuals
were more likely to have high or very high visceral fat, whereas
normotensive participants predominantly had normal visceral fat
levels, supporting the role of visceral adiposity in blood pressure
elevation [1,2,4,5].

Gender differences were observed, with males exhibiting higher
visceral fat than females across both hypertensive and normotensive
groups. Hypertensive participants of both genders had consistently
higher visceral fat than their normotensive counterparts,
highlighting the influence of visceral fat on hypertension risk and
aligning with previous evidence on sex-related differences in fat
distribution [8,9].

Age showed a weak but significant positive correlation with visceral
fat among normotensive participants (r = 0.269, p = 0.002),
consistent with age-related fat redistribution [10,11]. No significant
correlation was observed among hypertensive participants,
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suggesting that visceral fat accumulation may have a stronger effect
on blood pressure than age in this population.

BMI demonstrated a strong positive correlation with visceral fat in
both hypertensive and normotensive groups (r =0.890 and r = 0.895,
p < 0.001), confirming that BMI reliably reflects visceral fat levels
[3,4]. However, BMI alone cannot capture fat distribution, and
individuals with similar BMI may have different visceral fat
content, emphasizing the importance of direct visceral fat
assessment for cardiometabolic risk evaluation.

These findings reinforce the role of visceral fat as a key determinant
of hypertension. Incorporating visceral fat measurement alongside
BMI could enhance risk stratification and guide interventions,
including lifestyle modification and targeted therapies, to prevent or
manage elevated blood pressure effectively [1,2,4,5].

Clinical Implications

These findings emphasize the importance of assessing visceral fat
in routine clinical practice, especially for patients at risk of
hypertension. While BMI is routinely measured, adding non-
invasive tools like bioelectrical impedance analysis (BIA) can help
identify patients with excess visceral fat who may otherwise appear
healthy based on BMI alone.

The results suggest that public health initiatives should include
visceral fat reduction strategies, particularly among high-risk
subgroups like males and overweight individuals. These could
include dietary changes, regular aerobic exercise, and targeted
behavioral interventions. As shown in prior studies, modest weight
loss and lifestyle modification can significantly reduce visceral fat
and improve blood pressure control [11].

Strengths and Limitations

A key strength of this study is its practical setting—a government
outpatient clinic—which enhances relevance to primary care
settings. The use of a validated tool (BIA) and standardized
protocols increases the internal consistency of results.

However, limitations include the use of convenience sampling,
which introduces selection bias. The cross-sectional design
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precludes any causal inference. The sample was also heavily skewed
towards female respondents, limiting the generalizability of gender
and ethnicity findings. Finally, the exclusion of elderly patients and
lack of data on confounding variables like physical activity, dietary
intake, and socioeconomic status may have impacted the observed
associations.

5- Conclusion and Recommendations

Visceral fat is a significant contributor to hypertension and
cardiometabolic risk. This study confirms that individuals with
higher visceral fat are more likely to be hypertensive, with males
showing greater fat accumulation than females. BMI correlates
strongly with visceral fat but does not fully capture fat distribution,
highlighting the need for direct assessment of visceral adiposity.
Clinicians should consider routine evaluation of visceral fat,
particularly in patients with elevated BMI, to improve hypertension
risk stratification. Targeted interventions, including lifestyle
modification, dietary management, regular physical activity, and,
when appropriate, pharmacologic therapy, are recommended to
reduce visceral fat and associated cardiovascular risk.

References

[1] Chandra A, Neeland 1J, Berry JD, et al. The relationship of body
mass and fat distribution with incident hypertension:
observations from the Dallas Heart Study. J Am Coll Cardiol.
2014;64(10):997-1002.

[2] Hayashi T, Boyko EJ, Leonetti DL, et al. Visceral adiposity and
the prevalence of hypertension in Japanese Americans.
Circulation. 2003;108:1718-1723.

[3] Shah RV, Murthy VL, Abbasi SA, et al. Visceral adiposity and
the risk of metabolic syndrome across body mass index. JACC
Cardiovasc Imaging. 2014;7(12):1221-1235.

[4] Singh A. Correlation of body fat percentage, visceral fat and
BMI with blood pressure in adolescents. J Clin Diagn Res.
2016;10(5):CC01-CC04.

[5] Carroll JF, Fulda KG, Chiapa AL, et al. Impact of race/ethnicity
on the relationship between visceral fat and inflammatory
biomarkers. Obesity. 2009;17(7):1420-1427.

[6] Nazara A, Chee HL, Rampal L. Ethnic differences in abdominal
obesity and metabolic syndrome. Malays J Nutr.
2012;18(2):181-190.

8 Copyright © ISTJ A ginae auball (5 gin
Ayl g o slell 40 sal) dlaall


http://www.doi.org/10.62341/yfan1160

International Science and Volume 37 1) Ly 0 2 pd ) <
_Technology Journal Part 2 aaall - m
A gl 2 ) el | | _j/\

http://www.doi.org/10.62341/yfan1160

[7] Bredella MA. Sex differences in body composition. Adv Exp
Med Biol. 2017;1043:9-27.

[8] Pausova Z, Mahboubi A, Abrahamowicz M, et al. Sex
differences in the contribution of visceral fat to blood pressure
in adolescence. Hypertension. 2012;59(3):572-579.

[9] Hunter GR, Gower BA, Kane BL. Age related shift in visceral
fat. Int J Body Compos Res. 2010;8(3):103-107.

[10] Kuk JL, Saunders TJ, Davidson LE, Ross R. Age-related
changes in total and regional fat distribution. Ageing Res Rev.
2009;8(4):339-348.

[11] Bernama. 73% total deaths in Malaysia due to NCD: Hilmi.
The Sun Daily. 2017.

9 Copyright © ISTJ A ginae auball (5 gin
Ayl g o slell 40 sal) dlaall


http://www.doi.org/10.62341/yfan1160

