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Abstract: Diabetes mellitus is a metabolic disorder with chronic hyperglycemia due to genetic
and lifestyle interactions. Type 2 diabetes and hypertension are often comorbidities because they
share risk factors such as endothelial dysfunction, vascular inflammation, atherosclerosis,
dyslipidemia, and obesity. Increased blood pressure in diabetics is triggered by hyperinsulinemia,
insulin resistance, and sleep apnea. Visceral fat also plays an important role in the development of
hypertension, especially in adulthood. This study aims to determine the relationship between
visceral fat percentage and blood pressure in Type II DM patients at Haji Medan Hospital The
research conducted was observational analytical research with a cross sectional approach. The
largest age group is 50—59 years old and the most gender is male (53.6%). The most blood pressure
category is grade I hypertension (50.7%), and the most visceral fat category is high (10-14%).
Systolic blood pressure had an average value of 142.4 mmHg, diastolic 81.8 mmHg, and MAP
102 mmHg. The correlation of blood pressure with visceral fat has a coefficient of 0.14 which
indicates a moderate relationship. The correlation of systolic and visceral fat (r = 0.350) showed a
low relationship, while the correlation of diastolic and visceral fat (r = 0.416) showed a moderate
relationship. The most patients diagnosed with type 2 DM at Haji Medan Hospital are male with a
percentage of 53.6% with the highest age range of 50-59 years, there is a positive correlation
between the percentage of visceral fat and blood pressure, both systolic and diastolic.
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INTRODUCTION condition  characterized by  chronic
Diabetes mellitus is a metabolic hyperglycemia and the result of an
condition  characterized by  chronic interaction between genetic and lifestyle
hyperglycemia and the result of an factors. According to the International
interaction between genetic and lifestyle Diabetes Federation (IDF), there are
factors.! Diabetes mellitus is a metabolic estimated that in the world there are 415
176
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million people with diabetes mellitus, 91%
of whom have type 2 diabetes mellitus. Of
the entire world's population, 8.8% are
diabetics and the IDF predicts that the
number of diabetes cases will increase to
642 million by 2040.> The prevalence of
type 2 diabetes mellitus continues to
increase, in Indonesia, according to data
from the International Diabetes Federation
(IDF) Atlas in the 10th edition of this year,
19.5 million people with diabetes mellitus
reached 19.5 million people. Referring to
2017 data, there are 34,978 people with
diabetes mellitus in the Medan area.>*

The World Health Organisation
(WHO) warns that the prevalence rate of
people with diabetes mellitus in Indonesia
will continue to increase which is estimated
to be 21.3 million by 2030.> A surge in
incidents can occur if the state is not serious
about prevention and handling efforts. The
highest prevalence of diabetes mellitus is
found in residents with the age of >60 years.
The results of the 2018 Basic Health
Research  (Riskesdes) show that the
prevalence of diabetes mellitus in Indonesia
based on a doctor's diagnosis at the age of 15
years is 2%.* This figure shows an increase
compared to the case of diabetes mellitus at
the age of 15 years in the 2013 Riskesdes
results of 1.5% where the prevalence of
diabetes mellitus in urban areas reached
5.7% and 73.7% of people with diabetes
mellitus were undiagnosed and did not take
medication. Globally, the prevalence of
diabetes mellitus has increased due to one
factor, obesity. The prevalence of
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overweight attributed to an individual's body
mass index (BMI) will increase to 57.8% by
2030 in the global adult population.’

Type 2 diabetes mellitus and
hypertension are common comorbidities.
Diabetes and hypertension are closely linked
to similar risk factors, such as endothelial
dysfunction, vascular inflammation, artery
remodelling, atherosclerosis, dyslipidemia,
and obesity.> Hypertension is twice as
common in patients with DM compared to
those who do not have DM. In addition,
patients with hypertension often show
insulin resistance and are at greater risk of
diabetes.® The interconnectedness between
these circumstances can be a threat to a
person's quality of life.

The increase in blood pressure is
caused by an increase in plasma volume and
also an increase in cardiac output related to
hyperinsulinemia, insulin resistance, and
also sleep apnea syndrome which is also
related to diabetics such as insulin
resistance. In addition to the different
features in the pathophysiology of
hypertension in youth, there is growing
evidence that visceral fat, along with
environmental factors associated with
today's lifestyle, may play a role in the
development of increased blood pressure.

Poor visceral distribution is one of the
key predictors of hypertension in people
with type 2 diabetes. It has been shown that
individuals with excess visceral fat (VF) are
prone to developing abnormal lipid profiles,
abnormal glucose tolerance, high blood
pressure, and other disorders often
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associated with metabolic syndrome.
Visceral ~fat 1s more harmful than
subcutaneous fat because the fat cells of
visceral fat release proteins that contribute to
inflammation, atherosclerosis, dyslipidemia,
and hypertension. As a result, visceral
adipose tissue may be more closely
associated with type 2 diabetes than other
obesity indices. Some studies have
suggested that a high body mass index and
visceral fat may be associated with
hypertension in patients with type 2 DM.’

Based on the explanation above, there
have not been many studies that explain the
relationship between visceral fat and blood
pressure in patients with type 2 diabetes, so
researchers want to conduct research on the
relationship between visceral fat and blood
pressure in patients with type 2 diabetes at
Haji Medan Hospital.

METHOD

This study used a cross-sectional
analytical observational design to find the
compatibility of the specified free variable
(visceral fat) with the bound variable (blood
pressure). This research was conducted at
the Internal Medicine Polyclinic of Haji
Medan Hospital on JI. H. Hospital no. 47
Kenangan Baru, Percut Sei Tuan District,
Deli Serdang Regency, North Sumatra in
June 2022 - April 2023. The population
taken in this study is patients with type 2
DM at the Endocrine Polyclinic of Haji
Medan Hospital who have been confirmed
with medical records in the period from
February to May 2023.
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The data analysis used consisted of
univariate and bivariate analysis. Univariate
analysis was used to describe the
characteristics of the data, while bivariate
analysis was used to determine the
relationship between visceral fat variables
and blood pressure. The results of the
correlation test are indicated by the value of
the correlation coefficient (r) which
describes the direction and strength of the
relationship. The entire analysis process was
carried out using Statistical Product and
Service Solutions (SPSS) software.

RESULT

Table 1. Respondent Profile

Result Frequency  Presentase (%)
Gender

Woman 32 46,4

Man 37 53,6

Age

40-49y.0 24 34,8

50-59 y.0 45 65,2

Total 69 100

Based on table 1 above, it can be
seen that the majority of respondents in this
study are male and are in the age range of
50-59 years. This shows that this age group
is more dominant in the sample studied.

Table 2: Blood Pressure
Blood pressure Frequency Percentage(%)

Optimal 8 11,6
Normal 6 8,7

Normal Tinggi 10 14,5
Hypertension Degree | 35 50,7
Hypertension Grade Il 10 14,5
Total 69 100

Based on table 2, it can be seen that
most of the respondents in this study are in
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the category of degree I hypertension, while
the smallest proportion is in the category of
normal blood pressure. This indicates a high
prevalence of hypertension in patients.

Table 3: Visceral Fat

Visceral Fat Frekuensi Persentase(%)
Normal 9 13

High rate 31 449

Very high 29 42,0

rates

Total 69 100

Based on table 3, it can be seen that
the majority of respondents have visceral fat
levels that are in the high and very high
categories, indicating a tendency to
accumulate fat in the abdominal cavity
which can increase health risks, including
hypertension and metabolic diseases.

Table 4: Descriptive Statistics of Visceral Fat, Systolic,
Diastolic, and MAP Blood Pressure in Respondents

Data Visceral Systolic Diastolic MAP
Criteria Fat(%) (mmHg) (mmHg) (mmHg)

N 69 69 69 69
Mean 135 142.4 81.8 102
Median 14 145 82 102.7
Modus 16 149 82 102
Min 6 97 61 73
Max 23 174 101 123.3

Table 4 shows that respondents
generally have high levels of visceral fat and
blood pressure (systolic, diastolic, and
MAP). This indicates a significant potential
risk of hypertension in this group. These
data are important for analyzing the
relationship between visceral fat and blood
pressure in patients with type 2 diabetes.

Table 5: Relationship of Visceral Fat to Blood Pressure
Variabel Spearman (r) P
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Diastolic 0.416 0.000
Sistolic 0.35 0.000

Based on Table 5, it can be seen that
there is a significant relationship between
visceral fat and blood pressure, both
diastolic and systolic, with a p value of <
0.05. The correlation between visceral fat
and diastolic blood pressure showed
moderate relationship strength (r = 0.416),
while systolic blood pressure showed weak
relationship strength (r = 0.35). Both
relationships are positive, which means that
the higher visceral fat, the higher the blood
pressure.

Visceral Fat (%)

The Relationship Between Visceral Fat
and Systolic Blood Pressure

The results showed a positive
correlation between visceral fat and systolic
blood pressure in patients with type 2
Diabetes Mellitus with a significance value
0f0.000 (<0.05). In addition, the correlation
coefficient obtained has a positive value,
which is 0.350. This means that the higher
the visceral fat level, the higher the systolic
blood pressure in patients with type 2
diabetes mellitus. Increased visceral fat can
also affect the function of the endothelial,
which is the inner lining of blood vessels.
Impaired endothelial function can lead to
narrowing of blood vessels and increased
blood vessel resistance, which in turn can
increase systolic blood pressure. '

This study is in line with the research
of Malden et al (2019) on the relationship
between visceral fat and subcutaneous fat
measured by the BIA (Bioelectric
Impedance Analysis) method on blood
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pressure in students of the Faculty of
Medicine, Islamic University of Indonesia.
The results of the study showed that with a
significance of p=0.002, visceral fat had a
significant relationship with systolic blood
pressure.!! This is different from a study
conducted by Mugqorrobin (2022) on the
elderly of Jomblang Village, where the
study found that visceral fat was not
significantly related to systolic blood
pressure. 12

The difference in the results of this
study can be caused by several factors. One
of them is confounding factors that are not
fully controlled in the study. The presence
of co-occurring factors such as differences
in lifestyle, diet, or drug use that are not
fully measured or controlled in the study
may cause differences in outcomes.

The Relationship Between Visceral Fat
and Diastolic Blood Pressure

The results showed a significant
positive correlation between visceral fat and
diastolic blood pressure in patients with type
2 diabetes mellitus. The results of the
statistical ~ analysis showed that the
significance value was 0.000 (<0.05),
indicating a high level of confidence. A
positive correlation coefficient of 0.416
indicates that the higher the visceral fat
level, the higher the diastolic blood pressure
in patients with type 2 diabetes. In other
words, the results of this study provide
strong evidence of a reliable relationship
between visceral fat levels and diastolic
blood pressure in this population.
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This study is in line with the research
of Malden et al (2019) on the relationship
between visceral fat and subcutaneous fat
measured by the BIA (Bioelectric
Impedance Analysis) method on blood
pressure in students of the Faculty of
Medicine, Islamic University of Indonesia.
The results of the study showed that with a
significance of p=0.003, visceral fat had a
significant relationship with diastolic blood
pressure.!! This is different from the study
conducted by Mugqorrobin (2022) on the
elderly of Jomblang Village, where the
study found that visceral fat did not have a
meaningful relationship with diastolic blood
pressure.!?

Overall, these findings provide a
deeper understanding of the relationship
between visceral fat and diastolic blood
pressure in patients with type 2 Diabetes
Mellitus. This provides support for the
important role of visceral fat in blood
pressure regulation in diabetic patients, and
highlights the importance of visceral fat
management in diastolic blood pressure
control in patients with type 2 Diabetes
Mellitus.

The Relationship Between Visceral Fat
and Blood Pressure

The study at Haji Medan Hospital
aims to evaluate the relationship between
visceral fat levels and blood pressure in
patients with type 2 Diabetes Mellitus. The
research  method used using the
measurement of visceral fat levels can
provide important information in the

180



Vol 10 No 3, 2025

management of patients with type 2 diabetes
mellitus, especially in cardiovascular risk
monitoring. Therefore, it is important for
patients with type 2 Diabetes Mellitus to
evaluate visceral fat levels.

The results showed a positive
correlation between visceral fat and blood
pressure in patients with type 2 diabetes
mellitus. This relationship can be explained
by complex pathophysiological
mechanisms, including insulin resistance,
inflammation, and impaired endothelial
function associated with increased visceral
fat.'> These results demonstrate the
importance of attention to the reduction of
visceral fat as part of a therapeutic approach
in patients with type 2 Diabetes Mellitus.
Visceral fat reduction strategies can involve
lifestyle changes, such as a balanced diet,
increased physical activity, and weight
management. Through a decrease in visceral
fat levels, it can be expected to reduce blood
pressure and improve blood sugar control in
patients, as well as a reduction in the risk of
cardiovascular complications associated
with type 2 diabetes mellitus.'?

The results of this study are in line
with a study by Malden et al (2019) who
conducted a study on body fat distribution
and blood pressure in 10,000 adults with
whole-body imaging based on the UK
Biobank and Oxford Biobank.!! These
findings strengthen the understanding of the
importance of the role of visceral fat in the
regulation of blood pressure and
cardiovascular risk. In addition, this study
could serve as a theoretical basis for
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exploring pathophysiological mechanisms
that identify more specific and effective
treatment strategies in managing blood
pressure in patients with type 2 diabetes
mellitus.

The relationship between visceral fat
and blood pressure in type 2 Diabetes
Mellitus patients at Haji Medan Hospital has
important implications in the management
of the disease. Visceral fat, which is closely
linked to abdominal obesity, has been shown
to be an important risk factor in increasing
blood pressure in the general population.
However, in the context of patients with type
2 Diabetes Mellitus, increased visceral fat
levels may be more significant due to the
interaction with insulin resistance and
systemic inflammation that accompanies
type 2 diabetes mellitus.

These findings suggest that attention
to reducing visceral fat levels is an important
aspect in the management of type 2 Diabetes
Mellitus patients to control blood pressure
and prevent cardiovascular complications.
Through an approach that focuses on
reducing abdominal fat, including visceral
fat, patients can experience improvements in
blood sugar control as well as a reduced risk
of hypertension and cardiovascular disease.
Management strategies that involve healthy
lifestyle changes, such as increased physical
activity and the adoption of a balanced diet,
can help reduce visceral fat levels and
contribute to blood pressure control in
patients with type 2 Diabetes Mellitus.!?

The relationship between visceral fat
and blood pressure in patients with type 2
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Diabetes Mellitus at Haji Medan Hospital
has become the focus of research. Visceral
fat, which is fat that accumulates around
internal organs, has been linked to an
increased risk of hypertension or high blood
pressure. In patients with type 2 diabetes
mellitus, increased visceral fat can worsen
blood sugar control and increase the risk of
cardiovascular complications, including
hypertension.!* Therefore, the reduction of
visceral fat through healthy lifestyle changes
and proper management can be an important
approach in the management of patients with
type 2 Diabetes Mellitus.

In addition, in this study the average
MAP value was about 102 mmHg, reflecting
the arterial pressure that the subjects in the
sample might experience. These parameters
are useful in health monitoring and the
potential diagnosis of blood pressure
disorders as well as the risk assessment of
cardiovascular disease. In this context, high
visceral fat can negatively impact MAP
through several mechanisms. First, visceral
fat can trigger chronic inflammation that
damages the walls of blood vessels and
stimulates the release of chemicals that
increase blood vessel contraction, resulting
in increased blood vessel resistance and
blood pressure. Second, excessive visceral
fat is also associated with insulin resistance,
which can affect blood pressure regulation
through impaired endothelial function of
blood vessels. This imbalance can lead to
increased arterial pressure.'?

Thus, monitoring  visceral fat
percentage and MAP can be an important
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tool in efforts to prevent cardiovascular
disease and hypertension. Recognizing the
relationship between these two factors can
help individuals and medical personnel take
more effective preventive measures and plan
appropriate  interventions to maintain
cardiovascular health.

CONCLUSION

The results of the study showed that
there was a positive relationship between
blood pressure, both systolic and diastolic,
and the percentage of visceral fat in patients
with type 2 diabetes mellitus. The
correlation between overall blood pressure
and diastolic blood pressure to visceral fat
showed a strength of correlations, while the
relationship between systolic blood pressure
and visceral fat showed a mild correlation.
This indicates that increased visceral fat is
associated with increased blood pressure in
patients with type 2 diabetes.

REFERENCES
1. Einarson TR, Acs A, Ludwig C, Panton

UH. Prevalence of cardiovascular
disease in type 2 diabetes: A systematic
literature review of scientific evidence
from across the world in 2007-2017.
Cardiovasc Diabetol
[Internet].2018;17(1):1—
19.Availablefrom:https://doi.org/10.118
6/s12933- 018-0728-6

2. Artasensi A, Pedretti A, Vistoli G,
Fumagalli L. Type 2 diabetes mellitus: A
review of multi-target drugs. Molecules.
2020;25(8):1-20.

182



. Petrie JR,

Vol 10 No 3, 2025

. Song M, Emilsson L, Bozorg SR,
Nguyen LH, Joshi AD, Staller K et al.
Type 2 Diabetes and Hypertension;A
Study on Bidirectional Causality. HHS
Public Access. Lancet Gastroenterol
Hepatol. 2020;5(6):537-547.
Guzik TJ,
RM. Diabetes, Hypertension,
and Cardiovascular Disease: Clinical
Insights and Vascular Mechanisms. Can
J Cardiol [Internet].2018;34(5):575-84.
Available from:
https://doi.org/10.1016/j.cjca.2017.12.0
05
. Milita F, Handayani S, Setiaji B.
Kejadian Diabetes Mellitus Tipe II pada
Lanjut Usia di Indonesia (Analisis
Riskesdas 2018 ). J Kedokt dan Kesehat
[Internet]. 2021;17(1):9-20. Available
from:
https://www.bing.com/search?q=prevale
nsi+diabetes+melitus+di+indones
iatjurnal&cvid=e26a04e174e441dcb70
594134d15936a&aqs=edge..69157.
17576j0j9&FORM=ANABO1&PC=AS
TS
. Choi HM, Park MS, Youn JC. Update on
heart  failure = management  and
futuredirections. Korean J Intern Med.
2019;34(1):11-43.
. Chowdhury S, Chakraborty P pratim.
Universal health coverage - There is
more to it than meets the eye. J Fam Med
Prim Care [Internet]. 2017;6(2):169—
70.Available
from:http://www.jfmpc.com/article.asp?
issn=2249-

Touyz

Jurnal Buletin Farmatera

Fakultas Kedokteran (FK)

Universitas Muhammadiyah Sumatera Utara (UMSU)
http./fjurnal.umsu.ac.id/index.php/buletin_farmatera

10.

11.

12.

WJLETIH
FARMATERA

E-ISSN: 2528-410X

4863;year=2017;volume=6;issue=1;spa
ge=169;epage=170;aulast=Faizi

. Rosenquist K, Pedley A, Massaro J,

Therkelsen K, Murabito J, Hoffmann U,
et al. Visceral and Subcutancous Fat
Quality is Associated with
Cardiometabolic Risk. Int J Cardiovasc
Imaging. 2013;6(7):762-71.
Galicia-Garcia U, Benito-Vicente A,
Jebari S, Larrea-Sebal A, Siddiqi H,
UribeKB, et al. Pathophysiology of type
2 diabetes mellitus. Int J Mol Sci.
2020;21(17):1-34.

Sakuragi S, Abhayaratna K,
Gravenmaker KlJ, et al. Influence of
adiposity andphysical activity on arterial

stiffness in healthy children: The
lifestyle
ofourkidsstudy.Hypertension.2009;53(4
):611-616.

doi:10.1161/HYPERTENSIONAHA.10
8.125567

Malden, D., Lacey, B., Emberson, J.,
Karpe, F., Allen, N., Bennett, D., &
Lewington, S. (2019). Body Fat
Distribution and Systolic Blood Pressure
in 10,000 Adults with Whole-Body
Imaging: UK Biobank and Oxford
BioBank.Obesity, 27(7), 1200-1206.
https://doi.org/10.1002/0by.22509

(12) Mugorrobin, Izulhaq and Ardiaria,
Martha and Kusumastuti, Aryu Candra
and Murbawani, Etisa Adi (2022)
Hubungan Persentase Lemak Tubuh dan
Lemak Visceral dengan Tekanan Darah
Sistolik dan Diastolik pada Lansia.
Universitas Diponegoro.

183



Vol 10 No 3, 2025

13.

14.

https://eprints2.undip.ac.id/id/eprint/132
78

(13) Fenske, W. K., Dubb, S., Bueter,
M., Seyfried, F., Patel, K., Tam, F. W &
Al-Mrabeh, A. (2018). Effect of bariatric
surgery-induced weight loss

Piché, M. E., Tchernof, A., & Despreés, J.
P. (2020). Obesity Phenotypes, Diabetes,
and Cardiovascular Diseases.
Circulation Research, 126, 1477— 1500.
https://doi.org/10.1161/CIRCRESAHA.
120.316101

Jurnal Buletin Farmatera

Fakultas Kedokteran (FK)

Universitas Muhammadiyah Sumatera Utara (UMSU)
http./fjurnal.umsu.ac.id/index.php/buletin_farmatera

WJLETIH
FARMATERA

E-ISSN: 2528-410X

184



