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ABSTRACT

Introduction: The main cause of overweight and obesity is the imbalance between energy intake
and expenditure. Obesity is the abnormal accumulation of 220% of body fat, over the individual's
ideal body weight. Obesity is diagnosed by measuring the weight in relation to the height of an
individual, thereby determining or calculating the body mass index (BMI).

*Corresponding author: E-mail: driwin2003@gmail.com;
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unchanged.

Methodology: This study is a cross-sectional study with the secondary data analysis of the health
records of the patients who had attended the medical camps conducted in Melaka, Malaysia. All of
the attendee’s body weight and height were measured. The blood pressure measurement was
done according to the Clinical Practice Guidelines, Ministry of Health, Malaysia. Hypertension is
defined as if the participant has systolic blood pressure (SBP) of > 140 mmHg and/ or diastolic
blood pressure (DBP) of 90 mmHg or more. Some peoples were taking treatment of Hypertension.
Results: The mean SBP among females was 11.64 units and mean DBP was 5.29 units lower
compared to male participants. With an increase in age, SBP is expected to increase by .29 units,
provided other variables remain unchanged. Regarding to BMI, every unit increase in BMI, SBP
increased by 1.99 units and DBP increased by .86 units provided other variables remain

Conclusion: This study found that BMI is associated with SBP and DBP, which suggested that
interventions for bodyweight management might be beneficial for the management of hypertension.

Keywords: Obesity; hypertension; renin-angiotensin system, body mass index.

1. INTRODUCTION

Overweight is a body mass index between 25.0
to 29.9 kg/m® [1]. Obesity is a body mass index
of 30 kg/m2 or higher [1]. The value of BMI is
now used to diagnose the stage of overweight or
obesity thereby fixing at 25.9-29 the limited BMI
considered as overweight, while a BMI >30
constitutes obesity [2]. According to the World
Health  Organization (WHO), in 2005,
approximately 1.6 billion adults over the age of
15 were overweight [3]. At least 400 million
adults were considered obese and =20 million
children under the age of 5 years were
overweight. The estimation for the year 2015 is
approximately 2.3 billion overweight adults and
over 700 million obese ones [4]. Obesity is
becoming increasingly prevalent, more on
cardiovascular diseases, the leading cause of
mortality worldwide [5].

Obesity is one of the risk factors for
hypertension, dyslipidaemia, and diabetes
mellitus [6]. The Framingham Study showing that
both men and women had Hypertension with
increased body weight [7]. Insurance industry
data have also shown a positive relationship
between overweight and hypertension [8].

Body mass index i.e. has a positive association
with hypertension and so with morbidity and
mortality from hypertension, cardiovascular
disease, type Il Diabetes mellitus, and other
chronic diseases [9,10]

BMI (Body Mass Index) has become a standard
tool for the measurement of obesity and
overweight. Obesity is the result of accumulated
fat in the body, 20% more weight than the
standard weight is considered as obesity.
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The prevalence of overweight and obesity is
increasing, and obesity is estimated to be a
leading cause of mortality and morbidity, causing
an estimated 2.6 million deaths worldwide [11].

The issue of overweight and obesity has become
a serious public health concern throughout the
world during the last few decades. BMI is
strongly associated with hypertension.
Overweight is one of the major predisposing
factors for hypertension. For the Asian
population, an adult with a BMI of more than 23
is considered to be at the moderate to high risk
of cardiovascular diseases [12].

2. METHODS

This study was the secondary data analysis of
the participants’ health camp screening data,
which was organized in the Chinese community,
Melaka, Malaysia. Health camp attendees age
18 years and above, both genders, living in
Melaka were included in the data analysis.
Meanwhile, pregnant women and children’s data
were excluded in this study. The participants’
demographic information was collected with a
form, weight, and height were measured, and
BMI was calculated. The BMI were categorized
as underweight (<18.5 kg/m?), normal weight
(18.5-22.9 kg/ m?), overweight (23-24.9 kg/ m?),
and obese (= 25 kg/m?) by using the WHO
recommended cut off value for BMI for Asian-
Pacific population [13]. The participants’ blood
pressure was measured following the Clinical
Practice Guidelines (CPG); Management of
Hypertension (MOH, 2018) [14]. The clinical
practice guidelines of Malaysia the management
of hypertension recommended to categorize the
blood pressure as‘Normal (SBP <130 mmHg and
DBP <85 mmHg)’, ‘High Normal (SBP 130-139
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mmHg and/ or 85-89 mmHg)’, and ‘hypertension
(SBP 2140 mmHg and/ or DBP 290 mmHg)
[14].The participants who had systolic blood
pressure (SBP) of > 140 mmHg and/ or diastolic
blood pressure (DBP) of > 90 mmHg or who
were previously diagnosed hypertension were
defined as hypertensive[14].

The data were entered into Microsoft Excel
spreadsheet and analysis was carried out by
using the PASW Statistics for Windows, Version
18.0 (SPSS Inc., Chicago, USA). The
demographic variables were analyzed by
descriptive analysis; while reporting frequency,
percentage, mean and standard deviation. The
association between the categorical variables

was tested with Chi-square test while a
statistically significant level was set at p-value <
.05.

3. RESULTS

In this study, 179 participants’ health screening
data were included. Approximately one-third of
the participants were less than 40 years of age.
Since the study was conducted in the Chinese
community area, the majority (93.3%) were
Chinese ethnicity. The mean SBP and DBP were
128.50 (SD + 21.21) mmHg and 80.75 (SD %
14.34) mmHg respectively. Meanwhile,
approximately one-third of the participants
(31.3%) had hypertension (Fig. 1).

Table 1. Demographic characteristics of participants (n=179)

Variables Total Underweight Normal Overweight Obese

n(%) n(%) n(%) n(%) n(%)
Age
18-39 years 57 (31.8) 10 (17.5) 28 (49.1) 6 (10.5) 13 (22.8)
40-59 years 77 (43.0) 3(3.9) 34 (44.2) 14 (18.2) 26 (33.8)
60-79 years 44 (24.6) 2 (4.5) 18 (40.9) 14 (31.8) 10 (22.7)
80 yearsand 1 (.6) 0 1 (100) 0 0
above
Gender
Male 73 (40.8) 5(6.8) 30 (41.1) 11 (15.1) 27 (37.0)
Female 106 (59.2) 10 (9.4) 51 (48.1) 23 (21.7) 22 (20.8)
Ethnicity
Chinese 167 (93.3) 13 (7.8) 79 (47.3) 32 (19.2) 43 (25.7)
Indian 11 (6.1) 2(18.2) 2(18.2) 1(9.1) 6 (54.5)
Malay 1(.6) 0 0 1(100) 0
Blood pressure

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
SBP 128.50 (21.21) 109.80 (13.14) 126.28 (19.94) 128.06 (17.30) 138.06 (23.06)
DBP 80.75 (11.80) 76.47 (14.34) 78.10 (10.91) 81.70 (10.50) 85.65 (11.75)
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Fig. 1. Prevalence of hypertension among participants (n=179)
The patrticipants who had SBP of 140 mmHg and/ or DBP of 90 mmHg or who were previously diagnosed
hypertension were categorized as hypertension [14]
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General linear model (GLM) analysis was carried
out to test the association between gender,
ethnicity, age, BMI, and blood pressure. The
mean SBP among females was 11.64 units and
mean DBP was 5.29 units lower compared to
male participants. The SBP was significantly
associated with age (P .001) and BMI (P <.001).
Meanwhile, DBP was significantly associated
with BMI (P <.001). Every unit increase in age,
SBP is expected to increase by .29 units,
provided other variables remain unchanged.
Regarding BMI, every unit increase in BMI, SBP
increase by 1.99 unit, and DBP increase by .86
unit provided other variables remain unchanged
(Table 2).

4. DISCUSSION

Obesity is result of an imbalance between energy
intake and energy expenditure [15]. In our study,
both systolic and diastolic blood pressure were
significantly associated with BMI. Genetic is one
of the factors for weight gain; however, previous
findings have shown that a high intake of food
and less physical activity may play a more
significant role in the amount of weight gained
[16,17]. A sedentary lifestyle, psychological
depression, can also affect on weight gain [18].
Excessive weight is also defined by consuming
an excess of calories as compared to those
utilized by the body and stored as fat tissue [15]

and result as abnormally higher levels of
cholesterol in the blood (hypercholesterolemia)
[19]. Depending on the balance between
saturated and unsaturated fatty acids, it can
immediately affect certain organs such as liver
and kidney, concomitantly the formation of
atherosclerosis [20]. Physical inactivity, smoking,
stress, inflammation, and certain bacteria are
also favouring the formation of atherosclerosis
[21] and then blocking the blood flow of large
arteries. Fat accumulation gradually increases
to form a type of plaque until it reaches a
narrowing or stenosis of the vascular wall [22]
that can lead to morbidity [23,24] and sudden
death [25].

High blood sugar and dyslipidaemia have been
suggested to acutely stimulate peripheral a1 and
B-adrenergic receptors thereby leading to the
elevation of  sympathetic  activity and
hypertension [26].

The renin-angiotensin system (RAS) is mainly
involved in the development of hypertension [27].
Angiotensinogen production serves as a cause
and effect of adipocyte hypertrophy and leads to

elevation of blood pressure through the
action of Ang IlI, which induces systematic
vasoconstriction, direct sodium, and water

retention and increased aldosterone production
[28].

Table 2. General linear model analysis of age, BMI and blood pressure among participants

(n=179)
Variables B SE 95% CI 95% CI P value
(Lower limit) (Upper limit)

Systolic Blood Pressure
Constant 73.03 10.95 51.42 94.63
Gender

Male Reference

Female -11.64 2.88 -17.33 -5.96 <.001
Ethnicity

Indian Reference

Malay 23.87 19.14 -13.91 61.65 214

Chinese 2.82 5.74 -8.52 14.16 .624
Age .29 .09 | .46 .001
BMI (kg/m2) 1.99 .37 1.26 2.72 <.001
Diastolic Blood Pressure
Constant 64.19 6.56 51.24 77.15
Gender

Male Reference

Female -5.29 1.73 -8.8.70 -1.88 .003
Ethnicity

Indian Reference

Malay -4.39 11.47 -27.04 18.26 .703

Chinese -4.51 3.44 -11.30 2.29 .193
Age .09 .05 -.02 .19 .109
BMI (kg/m2) .86 .221 42 1.30 <.001

26
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RAS activation may be a chronic elevation of
sympathetic tone, causing renal vasoconstriction
and renin-dependent chronic hypertension. High
levels of plasma renin activity, plasma Ang Il and
aldosterone values were found in human obesity
[29] in which a presynaptic potentiating effect
was seen on the sympathetic neurotransmission
in patients under sodium restriction [30], likely
through hypothetical mechanisms including
impaired function of baroreceptors sensitivity and
higher levels of circulating free fatty acids, Ang Il,
insulin and leptin [31].

Elevated levels of free-fatty acids enhanced
vascular a-adrenergic sensitivity and
consequently the increase of a-adrenergic tone
[32]. It also inhibits Na+, K+ ATPase, and the
sodium pump raising vascular smooth muscle
tone and resistance [33].

The association between BMI and hypertension
in our study was that every unit increase in BMI,
SBP increase by 1.99 unit, and DBP increase by
.86 unit provided other variables remain
unchanged. Therefore, reduction of body weight
could be beneficial for the management of
hypertension. The treatment of obesity itself
requires deep lifestyle modifications aiming to
reduce body weight, thereby consuming a
low-calorie diet with a total of 500-1,500 or
500-1,200 calories for men or women,
respectively. It is also included the restriction of
salt intake and less intake of saturated fats and
cholesterol with more consumption of water,
fruits, fresh and raw vegetables, fish, lean meats,
whole grain, with moderate and constant physical
activity as well as adequate night sleep [34,35].

5. CONCLUSION

Obesity is a major risk for essential hypertension,
diabetes, and other morbidities that contribute to
the development of kidney disease because it
mainly increases tubular reabsorption to impair
pressure natriuresis and cause volume
expansion via the activation of the Sympathetic
Nervous System SNS and the RAS. Additionally,
obesity causes cardiovascular and renal
diseases through several mechanisms including
hypertension,  hyperglycemia, inflammation,
dyslipidemia and atherosclerosis, which are
disorders that can coexist, particularly in the
presence of excess visceral fat to cause
metabolic syndrome.

Therefore, the habit of regular diets with the
content of plenty of fibre, Omega 3, good
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vegetable and animal proteins, antioxidants, less
fat and sugar, vitamins, and regular exercise, are
healthy practices allowing the body's nutritional
signaling mechanisms to equilibrate to reference
levels.

In our study, females had lower SBP and DBP
than males. SBP associated with age and BMI.
DBP associated with BMI. Since the study was
conducted within a specific community, the
generalization of the findings might be limited.
Further larger studies are necessary to support
this finding.
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