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Abstract

Background: Increasing age causes a physiological decline, and the occurrence of diseases cannot be avoided. One of
the most common comorbidity is hypertension, which increases the risk of cardiovascular disease, particularly in the
elderly. This study aimed to determine the dominant factors associated with hypertension in the elderly in Indonesia.
Material and methods: The research design was a cross-sectional study using secondary data from the Indonesia
Family Life Survey wave 5 in 2014. Hypertension category was determined based on the Joint National Committee
8 Hypertension Guidelines for individuals aged 60 years or older. Data of 1255 elderly individuals were analyzed
using univariate analysis as well as bivariate analysis with chi-squared test and multivariate analysis with multiple
logistic regression.

Results: Results showed that the proportion of hypertension in the elderly was 55% (3% and 52% controlled and
uncontrolled hypertension, respectively). Bivariate analysis results showed that body mass index, physical activity,
current smoking, employment, and marital status were the factors related to hypertension (p < 0.05). Multivariate
analysis results showed that factors related to hypertension were body mass index (OR,; = 2.4; 95% CI = 1.812-
3.186), employment (OR 4= 1.6; 95% CI = 1.248-2.047), marital status (OR, ;= 1.3; 95% CI = 1.035-1.710) and
current smoking (OR 4 = 0.7; 95% CI = 0.599-0.998).

Conclusions: The dominant factor related to hypertension was BMI after controlling for employment, marital
status, and current smoking.
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Introduction

The physiological decline and incident diseases can-
not be avoided with increasing age. One of the ac-
companying diseases is hypertension, a risk factor for
cardiovascular morbidity and mortality, particularly
in the elderly [1, 2].

Hypertension is defined as a systolic blood pres-
sure (SBP) > 140 mm Hg and/or diastolic blood
pressure (DBP) > 90 mm Hg. However optimal BP
in adults is defined as SBP and DBP of 120 and 80
mmHg, respectively [3].

Based on the Joint National Committee (JNC)
8 Hypertension Guidelines for the general popu-
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lation aged > 60 years, prescribed pharmacologi-
cal therapy to reduce blood pressure starts if SBP
or DBP is 150 or 90 mmHg, respectively (4-06).
In elderly individuals without diabetes or chronic
kidney disease (CKD), blood pressure level goal is
SBP < 150 mm Hg and DBP < 90 mm Hg, and
in elderly individuals with diabetes or CKD, the
blood pressure level goal is SBP < 140 mm Hg and
DBP < 90 mm Hg [7].

Hypertension is a preventable risk factor for sev-
eral life-threatening conditions, including stroke. It
is estimated that hypertension increases the risk of
stroke 3—4 times compared with individuals without
hypertension [8].

An estimated 1.56 billion adults will live with hy-
pertension by 2025. Approximately 8 million people
die worldwide annually because of hypertension, and
approximately 1.5 million people die annually in the
Southeast Asian region [9].

The incidence of hypertension increases with age.
Hypertension affects approximately 10%, 40%,
and > 65% of individuals aged 18-39 years, 40-59
years, and 6079 years [2]. In Indonesia, based on
data from the Basic Health Research in 2013, hy-
pertension was the most common disease of elderly
individuals (57.6%) [10]. Hypertension is the third
leading cause of death after stroke and tuberculosis in
Indonesia with a proportional mortality rate reaching
6.7% of deaths at all ages [8].

Some risk factors for hypertension are modifi-
able risk factors, including health conditions (over-
weight/obese, unhealthy diet, stress, sleep apnea,
diabetes), lifestyle (sedentary lifestyle/lack of physical
activity, tobacco usage, excessive alcohol usage), and
risk factors that cannot be controlled are age, race,
and family history [5]. This study aimed to deter-
mine the dominant factors associated with hyperten-
sion in the elderly in Indonesia.

Material and methods

Study design
This study used secondary data from the Indonesia
Family Life Survey (IFLS). IFLS was a longitudi-
nal survey of sustainable socio-economic factors and
health. This was based on a sample of households
representing approximately 83% of Indonesia’s pop-
ulation living in 13 of 27 provinces in Indonesia in
1993: four provinces in Sumatra (North Sumatra,
West Sumatra, South Sumatra, and Lampung), five
provinces in Java (DKI Jakarta, West Java, Central
Java, DI Yogyakarta, and East Java), and four prov-
inces covering the remaining large islands (Bali, West

Nusa Tenggara, South Kalimantan and South Su-
lawesi). IFLS has been conducted for five waves:
IFLS1 in 1993, IFLS2 in 1997, IFLS3 in 2000,
IFLS3 in 2007, and IFLS5 in 2014 [11]. In this
study, data collected in IFLS5 were analyzed only.
Thus, the research design was cross-sectional, where
risk factors and outcomes were seen at the same time.

Population and subjects
The population in this study was all elderly (= 60
years) who were registered as samples in the IFLS5
and had complete measurement data for all variables.
The IFLS5 included 3976 elderly individuals, in
which 1255 elderly respondents had blood pressure

measurements and complete data for all variables.

Measurements

Blood pressure was measured three times on
both arms using a sphygmomanometer (Omron,
HEM-7203), by regular trained interviewers on
household members at home in a seated position.
The mean blood pressure value from three measure-
ments was included in the analysis [11, 12]. In this
study, the mean blood pressure level was obtained
and categorized using the JNC 8 Hypertension
Guidelines standard. Hypertension category was
defined as a history of hypertension or SBP > 150
mm Hg and DBP > 90 mm Hg without diabetes
and CKD, or a history of diabetes or CKD with
mean SBP > 140 mm Hg and DBP > 90 mm
Hg. The normotension was defined as SBP < 150
mm Hg and DBP < 90 mm Hg without diabetes
and CKD, or a history of diabetes or CKD with
mean SBP < 140 mm Hg and DBP < 90 mm Hg,.
Hypertension was divided into controlled and un-
controlled hypertension. Controlled hypertension
was defined as hypertensive patients with mean
SBP < 150 mm Hg and DBP < 90 mm Hg with-
out diabetes or CKD or mean SBP < 140 mm Hg
and DBP < 90 mm Hg with diabetes or CKD.
Uncontrolled hypertension was defined as hyper-
tensive patients with mean SBP > 150 mm Hg and
DBP > 90 mm Hg without diabetes or CKD or
mean SBP > 140 mmHg and DBP > 90 mm Hg
with diabetes or CKD.

Body weight was categorized depending on the
body mass index (BMI) value, according to the WHO
criteria for the Asian population: normal weight < 25
kg/m’ and overweight/obesity > 25 kg/m® [13, 14].
The BMI value was obtained by dividing weight by
height square (weight/height’). The weight was mea-
sured using the Camry scale, EB1003 model. Weight
was measured to the nearest tenth of a kilogram.
The plastic high-board Seca, 213 model was used to

www.ah.viamedica.pl

153



arterial hypertension 2021, vol. 25, no. 4

measure height. Height was measured to the nearest
millimeter [11].

Smoking behavior was determined by current
smoking as “smoking” and “not smoking.” If the
respondent stated that he has stopped smoking less
than 1 year, then the status of smoking was still cat-
egorized as “smoking”

In the global recommendations of physical ac-
tivity for health, routine activities are moderate-to
vigorous-intensity activity performed 3-5 days per
week, 30-60 minutes per session or should be at
least 150 minutes of moderate-intensity aerobic
physical activity throughout the week or at least
75 minutes of vigorous-intensity aerobic physical
activity throughout the week or equivalent combi-
nation of moderate- and vigorous-intensity activity
[16]. In this study, the elderly was categorized to
be “active” if doing at least 30 minutes of moderate
activities 5 days per week or heavy activities 3 days
per week or equivalent combination of moderate-
and vigorous-intensity activity and was said to be
“inactive” if the activity was less than that of “ac-
tive” category.

Mental health was measured using Center for Epi-
demiologic Studies Depression (CES-D short) scale
with 10 questions [11]. The categories were based
on median values, namely the category “depression”
and “healthy.”

Employment status was defined as elderly indi-
viduals with current jobs or who were still getting
income from their jobs. The employment category
was “unemployed” or “employed.”

Income was defined as the amount of annual in-
come categorized in the percentile 1-5. Percentile
1-5 was categorized as “low income” and “high in-
come” if annual income was < percentile 3 and > per-
centile 3, respectively.

Marital status was categorized into “not married”
if the respondent had never been married, separated
from their partner, divorced, and “still married” if
respondent still had a partner and lived together.

Elderly was defined as individuals aged > 60 years
[17, 18]. Age was categorized into “60-69 years”
and “> 70 years” referred to as elderly and high-risk
elderly, respectively [18].

Statistical analysis
Data analysis was performed by univariate anal-
ysis, bivariate analysis, with y” test, as well as mul-
tivariate analysis with multiple regression logistic
test. Significance was defined as p < 0.05. The
results of the analysis were included in tables and

figures. All statistical methods were applied using
Stata IC 16.

Ethical clearance

The procedures of the IFLS survey have been re-
viewed and approved by the Institutional Review
Boards in the United States (Rand Corporation, San-
ta Monica, California) and in Indonesia (Ethics Com-
mittee of Universitas Gadjah Mada in Yogyakarta for
IFLS3-IFLS5, and Universitas Indonesia in Jakarta
for IFLS1-IFLS2). Written informed consent was
obtained from all the participants. Written informed
consent was also obtained from the immediate family,
caregiver, or guardian for children enrolled in the sur-
vey (hteps://www.rand.org). The study was conducted
in accordance with the Declaration of Helsinki Ethi-
cal Principles and Good Clinical Practices.

Results

One thousand and fifty five elderly individuals were
recruited to the study. The prevalence of hyperten-
sion was 691 (55%; 52% were uncontrolled and 3%
controlled hypertension) (Figure 1).

Women comprised 52.8% of respondents. The
age of the elderly in this study ranged from 60-101
years, which was categorized further into 60-69 years
(elderly) and > 70 years (high-risk elderly). Most
of respondents were in the 60-69 years age group,
which was at 67.7%. Of the total elderly individuals,
66.4% were married with living husband/wife.

The percentage of professionally active partici-
pants in the study was 63.3%, 68.7% had the lowest
income. All variables included in the clinical charac-
teristic of the study group are tabulated in Table 1.

Six of nine independent variables (BMI, current
smoking, physical activity, mental health, employ-
ment, income, marital status, age, and sex) were sig-

Hypertensive
uncontrolled

52%

Figure 1. Blood pressure status in elderly people of Indonesia
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Table 1. Factors associated with hypertension in the elderly

. Hypertension Normotension Total o
Variables (n = 691) (55%) (n = 564) (45%) (n = 1255) p value OR (95% CI)
Obesity
Overweight/obese 233 (71.9%) 91 (28.1%) 324 (25.8%) < 0.001 2.644
Non overweight/non-obese 458 (49.2%) 473 (50.8%) 931 (74.2%) (2.010-3.479)
Current smoking
Smoking 187 (45.6%) 223 (54.4%) 410 (32.7%) < 0.001 0.567
Not smoking 504 (59.6%) 341 (40.4%) 845 (67.3%) (0.447-0.720)
Physical activity:

Not active 235 (59.3%) 161 (40.7%) 396 (31.6%) 0.038 1.290
Active 456 (53.1%) 403 (46.9%) 859 (68.4%) (1.014-1.642)
Mental health

Depressive symptoms 109 (51.9%) 101 (48.1%) 210 (16.7%) 0.314 0.859
Healthy 582 (55.7%) 463 (44.3%) 1045 (83.3%) (0.463-1.813)
Employment

Unemployed 297 (64.4%) 164 (35.6%) 461 (36.7%) < 0.001 1.839
Employed 394 (49.6%) 400 (50.4%) 794 (63.3%) (1.452-2.328)
Income

Low income 489 (56.7%) 373 (43.3%) 862 (68.7%) 0.078 1.240
High income 202 (51.4%) 191 (48.6%) 393 (31.3%) (0.976-1.575)
Marital status

Not married 261 (61.8%) 161 (38.2%) 422 (33.6%) 0.001* 1.519
Still married 430 (51.6%) 403 (48.4%) 833 (66.4%) (1.197-1.929)
Age:

> 170 years old 236 (58.3%) 169 (41.7%) 405 (32.3%) 0.114 1.212
60-69 455 (53.5%) 395 (46.5%) 850 (67.7%) (0.954-1.540)
Sex

Female 403 (60.8%) 260 (39.2%) 663 (52.8%) < 0.001* 1.636
Male 288 (48.6%) 304 (51.4%) 592 (47.2%) (1.307-2.047)

*» test (p < 0.05); OR — odds ratio; Cl — confidence interval

Table 2. The association of obesity, employment, marital status, and current smoking with hypertension

Variables OR.;; SE p value* 95% Cl

Obesity 2.403 0.346 < 0.001 1.812-3.186
Employment 1.599 0.202 < 0.001 1.248-2.047
Marital Status 1.330 0.170 0.026 1.035-1.710
Current smoking 0.773 0.101 0.048 0.599-0.998
Constant 0.830 0.089 0.083 0.673-1.024

*multiple regression logistic test (p < 0.05); OR,; — adjusted odds ratio; SE — standard error; Cl — confidence interval

nificantly associated with hypertension (p < 0.05),
i.e., BMI, current smoking, physical activity, em-
ployment, marital status, and sex. Based on the
multiple regression logistic analysis, eight variables
entered as candidates: BMI, current smoking, physi-
cal activity, employment, income, marital status,
age, and sex (p < 0.25). The final multivariate model
is shown in Table 2.

The variables associated with presence of hyper-
tension were BMI, employment and marital status,

and current smoking (p < 0.05). The elderly with
a BMI > 25 kg/m” has a 2.4 times the risk of hyper-
tension compared with the elderly with a BMI < 25
kg/m’. The elderly people who were already retired
had 1.6 times the risk of being diagnosed with hy-
pertension compared with their professionally active
counterparts. Noteworthy, elderly people who were
active smokers had 0.7 times the risk of experiencing
hypertension compared with the elderly individuals
who are not smoking,.
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Discussion

This study outlines the cardiovascular risk profile of
older patients with hypertension residing in Indo-
nesia. Noteworthy, massive majority of hypertensive
older patients were uncontrolled. The prevalence of
hypertension in elderly women was higher (60.8%)
compared with males (48.6%). Other studies in the
elderly in Kolkata India also found that more (64%)
of the elderly had hypertension, with 64.9% and
62.8% in the female and male elderly individuals,
respectively [19]. The research in Pakistan also found
that the incidence of hypertension was higher in the
female elderly (78%) [20]. In the elderly people of
Singapore, the prevalence of hypertension was com-
parable in both females and males which was 73.7%
and 74.6%, respectively. But among them, the pres-
ence of uncontrolled hypertension was slightly high-
er in females (52.3%) compared to males (49.4%)
[21]. From 15 million people with hypertension,
barely 4% had controlled hypertension [8].

One of the most potent epidemiological risk factor
for development of hypertension is overweight/obe-
sity [22]. Both, increased BMI and advancing age
were associated with higher blood pressure thus fa-
cilitating development of hypertension. Greater BMI
has been also linked to higher cholesterol, heart dis-
ease, and stroke [23].

The elderly individuals with a BMI > 25 kg/m’
or elderly individuals with overweight/obesity in
our study were in 25.8%. This is, however, lower
than the prevalence of obesity in the elderly > 60
years in the United States, where obesity is estimated
at 37% [23]. Our study also showed the relation-
ship between BMI and hypertension. A study in the
Chinese elderly with relation to hypertension also
documented a strong relationship between BMI and
prevalent hypertension. However, the relationship
between BMI and hypertension was attenuated when
age was included as covariate in the analyses [24].

The elderly individuals with obesity had higher
blood pressure as compared with the elderly individ-
uals with normal BMI, which strongly points at the
role of body mass control as an effective preventive
measure [9]. This should be achieved by introduc-
tion of healthy diet, with high fiber consumption
[25] along with increased physical activity, as recom-
mended by expert documents [26].

The elderly individuals generally are less physi-
cally active; hence, they tend to spend less energy.
Physical activity was the most tangible component
of energy expenditure and the most controlled com-
ponent. It is widely recommended that adults should
engage in moderate physical activity for 30 min on

most week days (a total of 150 min. over a week) [9,
16]. To increase physical activity, local communities
and government agencies need to provide long-term
health care programs designed specifically to prevent
activity limitation in the elderly [27].

This study suggests that unemployment status
confers risk for hypertension in elderly. Approxi-
mately two-thirds of the unemployed elder individu-
als were diagnosed with hypertension. Alternative
studies from Pakistan confirm such relationship.
Ishtiaq et al. documented that approximately 70%
of those who were unemployed had poor control of
hypertension [20]. Additionally, a study from Sin-
gapore showed that unemployment status was also
related to uncontrolled hypertension. Unemploy-
ment status together with low income had a negative
impact on the ability to buy anti-hypertensive drugs,
which leads to non-adherence with treatment [21].
However such relationship is not evident, in part of
European countries where no association between
work status and hypertension was found [28].

Having a partner was a protective factor against
high blood pressure. In our study, 62% of elderly
people with hypertension were single. Several studies
showed that individuals who were single (widowed,
divorced etc.) were at higher risk of developing car-
diovascular events [21, 22, 30]. People who always
interact with their partners tend to control their
partner’s health through direct social control, such
as encouraging, monitoring, reminding, and even
threatening; hence, they adopt mutual healthy be-
haviors [21]. However, a study in Pakistan found that
78% of the population who were married or who
had family had hypertension. Alternative explanation
for this phenomenon was e.g., stress originated from
household problems [20].

Cardiovascular disease is facilitated by smoking
habits [3]. Smoking affects blood pressure, reduces
exercise tolerance, promotes prothrombotic status,
and endothelial dysfunction which altogether leads
to chronic coronary syndromes or strokes cerebrovas-
cular disease [9, 15]. Smokers have 2 to 4 times the
risk of coronary heart disease as compared to their
non-smoking counterparts [15, 31].

The results of this study showed that smoking
was a common habit affecting one-third of elderly
people. The prevalence of smoking in the elderly was
higher than in Malaysia (15.2%), Lebanon (28.1%),
and Europe (11.5%) [31]. The results of this study
analysis showed that there was a relationship between
current smoking status and prevalent hypertension is
perplexed.

Smoking cessation is accompanied by substan-
tial cardiovascular risk reduction, which underscores
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necessity to broadly address this problem, also in
elderly community of Indonesia where every third
older person continues to smoke. This may trans-
late to wide range of health benefit as one year after
smoking cessation, the risk of heart attack is reduced
by half which may be further decreased to the one
observed in non-smokers after another 15 years. Ad-
ditionally, the risk of lung cancer decreases by 50-60
percent after a decade without smoking which makes
smoking cessation one of the most potent preventive
measure [15].

Conclusion

Our study showed that large majority of elderly pop-
ulation of Indonesia is characterized by high blood
pressure. Noteworthy, hypertension is accompanied
by other potent cardiovascular risk factors such as
overweight/obesity and surprisingly high percent-
age of current smoking. Our study identified most
prevalent CV risk factors in elderly which should
help to build an effective preventive strategies on
a large scale.
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