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Abstract

Background: Hypertension is one of the common health problems in developing countries. The prevalence of
hypertension increases with age. There are several factors that can trigger the incidence of hypertension, and one
of them is obesity. Excessive fat in the body will disrupt circulation and give pressure to blood vessels. Aim: This
study aims to analyse central obesity as a risk factor for hypertension at Banjararum Village, Singosari, Malang,
Indonesia. Method: A case control study was carried out to 44 respondents who were elderly that fulfil the
inclusion criteria at Banjararum Village, Singosari, Malang, East Java, Indonesia using purposive sampling. This
study used primary data by doing physical examination to the respondents and a questionnaire to identify
respondents who already diagnosed with hypertension. Data were analysed with the Chi-square test. Results: This
study showed a significant result that central obesity is a risk factor of hypertension in elderly (p =0.027 , p <
0,05) with majority female respondents aged above 59 years old. Conclusion: Central obesity is a risk factor of
hypertension in elderly. Elderly with central obesity had 5 times higher prevalence of hypertension than elderly
without central obesity.
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1. INTRODUCTION

Hypertension is one of the common health problems in developing countries. One billion people
worldwide suffer from hypertension and two thirds of them are from low- and middle-income developing
countries. Hypertension is a non-infectious disease caused by impaired heart and blood vessel function.
Hypertension is a condition in which systolic arterial blood pressure raised more than or equal to 140
mmHg, diastolic pressure raised more than or equal to 90 mmHg, or both. Hypertension is a serious
medical condition and can increase the risk of heart, brain, kidney and other diseases. It is a major cause
of premature death worldwide (WHO, 2011).

The prevalence of hypertension increases with age. From 14.7% in the 25-34 years age group,
increase to 24.8% in the 35-44-year age group and become 57.6% in the group of 65-year age above.
The prevalence in women (28.8%) was higher than in men (22.8%) (Banshal, 2012). According to
Indonesia Basic Health Research (IBHR) in 2013, hypertension is one of the most common diseases in

the elderly. They also stated that 57.6% of the population aged over 60 years suffered from hypertension.

There are several factors that can trigger the incidence of hypertension, one of them is obesity.
Excessive fat in the body will disrupt circulation and give pressure to blood vessels (Ponto, Kandou, &
Mayulu, 2016). Obesity increases blood pressure by increasing renal tubular sodium reabsorption,
impairing pressure natriuresis, and causing volume expansion through activation of the sympathetic
nervous system and the renin-angiotensin-aldosterone system and by physical compression of the

kidneys, especially when there is increased visceral adiposity (Hall et al., 2014).

A study revealed that waist circumference increases the risk of hypertension (Yap et al, 2006).
Accumulation of fat that occurs in the intra-abdominal area is called central obesity. Central obesity
cause the risk of experiencing health problems, especially those associated with cardiovascular disease
is higher. Central obesity mechanism for hypertension could lead to unbalanced glucose tolerance. High
level of insulin would circulate and reduce the sensitivity of insulin metabolic activity. These conditions

could lead to hyperinsulinemia that affects the rise in blood pressure (Kotsis et al, 2010).

According to the health profile of Singosari Public Health Center, Banjararum Village had the
highest cases of hypertension. Around 60% of the citizen above 59 years old were diagnosed with
hypertension. Therefore, this study aims to analyze central obesity as a risk factor for hypertension at
Banjararum Village, Singosari, Malang to give early intervention to reduce complications and patient

mortality.

2. METHODS
A case control study was carried out on July 2016. Fourty four elderly at Banjararum Village,
Singosari, Malang City were included using purposive sampling for analysis. The inclusion criteria were

elderly aged more than 59 years old, lived at Banjararum Village Singosari Malang, and had given
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consent to participate in the study. The exclusion criteria were patients who has abdominal tumor or
urogenital or ascites (excessive fluid in the abdominal cavity), patients who could not communicate well
and patients who refused to be involved. This study used primary data by doing physical examination to
the subjects. Sphygmomanometer were used to measure blood pressure (considered hypertension if
systole > 140 mmHg or diastole > 90 mmHg or both) and tape measure were used to measure waist
circumference (considered central obesity if waist circumference was > 80 cm for female and > 90 cm
for male). A questionnaire was also given to the subject to identify subjects who had controlled
hypertension status or take antihypertensive medication so their blood pressure might measure as normal
during the physical examination.

The collected data were analysed for data cleaning, coding, and tabulation. Data analysis was
performed using IBM SPSS Statistics for Windows version 17. The research uses comparative study to
identify central obesity as a predictor of hypertension. So, this study consisted of two groups of samples
which were group with hypertension (disease +) and group without hypertension (disease -). Both groups
were independent. Univariate data is presented in a frequency and distribution, while the bivariate
analysis used in this study used the Chi square test. Variables with a p-value < 0.05 from the bivariate

analysis were considered significant.

RESULTS

Characteristics of the Elderly at Banjararum Village Singosari Malang

Among 44 respondents, most of the respondents were in the group of age 60-64 years (47.7%,
n=21). The sex ratio of women is 91 % while men is 9%. Forty one (93.2%) respondents were
unemployed and 34% of the respondents graduated from junior high school. Thirty three (75%) of
respondents had central obesity. The respondents were divided into 2 groups, the case group consist of
22 respondents with hypertension and the control group consist of 22 respondents without hypertension.

The detailed characteristics of the respondents can be seen in Table 3.1.

Table 3.1. Characteristics of the Elderly at Banjararum Village Singosari Malang

Characteristics n %
Age
60-64 21 47.7%
65-69 7 15.9%
70-74 16 36.4%
Total 44 100%
Gender
Male 4 9%
Female 40 91%
Total 44 100%
Job
Unemployed 41 93.2%
Employed 3 6.8%
Total 44 100%
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Education
No formal school 5 11%
Elementary School 7 16%
Junior High School 15 34%
Senior High School 14 32%
College 3 7%

Total 44 100%

Central Obesity
Non-Central Obesity 11 25%
Central Obesity 33 75%
Total 44 100%

Hypertension

Non-Hypertension 22 50%
Hypertension 22 50%
Total 44 100%

3.2 Characteristics of the Elderly at Banjararum Village Singosari Malang based on central obesity

status

Our findings indicated that out of 22 respondents who had central obesity, most of the

respondents were in the group of 60 — 64 years old, female, unemployed and graduated from junior high

school.

Table 3.2. characteristic of the Elderly based on central obesity status

Characteristics Central obesity Non — central obesity Total (%)
n (%) n (%) n=44
Age
60-64 15 (71.4%) 6 (28.6%) 21 (47.7%)
65-69 5 (71.4%) 2 (28.6%) 7 (15.9%)
70-74 13 (81.3%) 3(18.7%) 16 (36.4%)
Gender
Male 2 (50 %) 2 (50 %) 4 (9%)
Female 31 (77.5%) 9 (22.5%) 40 (91%)
Job
Unemployed 32 (78%) 9 (22%) 41 (93.2%)
employed 1(33.3%) 2 (66.7%) 3 (6.8%)
Education
No formal school 5 (100%) 0 (0%) 5 (11%)
Elementary School 6 (85.7%) 1(14.3%) 7 (16%)
Junior High School 10 (66.7%) 5 (33.3%) 15 (34%)
Senior High School 9 (64.3%) 5 (35.7%) 14 (32%)
College 3 (100%) 0 (0%) 3 (7%)
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3.3 Correlation Between Central Obesity and Hypertension in Elderly at Banjararum Village
Singosari Malang

The chi square test showed a significant result that central obesity is a risk factor of hypertension
in elderly (p =0.027, p < 0,05). This study revealed that twenty respondents (45.5%) with central obesity
had been diagnosed with hypertension while nine respondents (20.5%) without central obesity had
normal blood pressure and never had been diagnosed with hypertension. The cross-tabulation between

central obesity and hypertension was presented in Table 3.3.

Table 3.3. Bivariate Analysis between hypertension and central obesity in Elderly at Banjararum Village Singosari Malang

Hypertension status Total p-value
No Yes and OR
n =44 (%)
Central No 9 (20.5%) 2 (4.5%) 11 (25%) p =0.027
Obesity status OR=5
Yes 13 (29.5%) 20 (45.5%) 33 (75%)

4. DISCUSSION

Forty four respondents were analysed based on several characteristics. As presented in table
3.1. in the previous chapter, the elderly at Banjararum Village, Singosari, Malang, Indonesia who
fulfilled the inclusion criteria were mostly in the age of 60 to 64 years old, female, unemployed and had
central obesity. While the prevalence of hypertension could not be analyzed because in this study the
characteristics of the control group (non-hypertension) were made as similar as the case group

(hypertension) such as age and gender so the risk factor can be identified.

The prevalence of central obesity increases with age. It showed that 71.4% of respondents had
central obesity in the age group of 60-64 years old. It significantly increase in the age group of 70-74
years old, 81.25% respondents had central obesity. According to World Health Organization, when a
person is getting older, his or her incidence of having central obesity is expected to increases. Increased
abdominal circumference is higher in women. This is in line with the result of this study that the majority
of respondent who had central obesity were female (n=31, 77.5%). The high rates of central obesity
among unemployed respondents happened because the physical activities of unemployed people are less
than those who work. Physical activities can facilitate blood flow while the lack of physical activities

can increase the risk of obesity and hypertension (Diaz, 2013).

Out of 44 respondents, our analysis revealed a significant result that central obesity is a risk
factor of hypertension in elderly (p =0.027 , p < 0,05). This is in accordance with the results of Aguirre
et al study in 2015, reported that there was a relationship between abdominal circumference and systolic

(p = 0.007) and diastolic (0.008) blood pressure. Central obesity mechanism for hypertension could lead
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to unbalanced glucose tolerance. High level of insulin would circulate and reduce the sensitivity of
insulin metabolic activity. These conditions could lead to hyperinsulinemia that affects the rise in blood
pressure (Kotsis et al, 2010).

Another study reported that obesity which was followed by increasing of fat metabolism leads
to higher production of reactive oxygen species (ROS) in the circulation and in adipose cells. Reactive
Oxygen Species (ROS) can stimulate inflammation, activate matrix metalloproteinases, induce
apoptosis, cause platelet aggregation and stimulate smooth muscle. ROS also play a role in modulating
growth tone and vascular remodelling. The increase of ROS in adipose cells will disrupt the balance of
oxidation-reduction reactions, resulting in a decrease in circulating antioxidant enzymes. This situation
is called oxidative stress. Oxidative stress is believed to have an important role in the pathophysiology

of hypertension, metabolic syndrome, and atherosclerosis (Stern et al, 2004).

The odd ratio is 5. This result indicates that elderly with central obesity had 5 times higher
prevalence of hypertension than elderly without central obesity. Based on Dian Meutia’s study in 2013,
the results of the bivariate analysis showed that people with central obesity (women's waist
circumference >80 ¢cm) had a 1.5x risk of hypertension. The odd ratio had a different results with this
study, it might be caused by the different segmentation of the respondents gender, which all the subjects

in that study were female, while in this study the subjects consist of male and female.

5. CONCLUSION
The majority of respondents who had central obesity at Banjararum Village, Singosari, Malang
were in the age of 60 to 64 years old, female, and unemployed. Based on the chi square test, it was
showed a significant result that central obesity is a risk factor of hypertension in elderly (p =0.027 , p <
0,05). Elderly with central obesity had 5 times higher prevalence of hypertension than elderly without

central obesity.
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