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ABSTRACT

Hypertension is a global public health problem. Hypertension prevalence increasing with age, particularly in middle
aged men. It is important to identify the modifiable risk factors. The aim of this study was to analyse the correlation
of smoking habit, physical activity, and hypertension among middle aged men. This study was conducted in Cianjur
District, West Java. 112 men aged 45—59 years old were participated in this cross sectional study. Automatic blood
pressure (OMRON Model HEM-7200) was used to measure blood pressure. 24-hour physical activity recall was used
to assess physical activity (PA). The correlation between smoking habit and hypertension was analyzed by Chi Square.
The correlation between physical activity and hypertension was analyzed by Spearman. This study found that 83.9%
subjects had smoking habit. More than half of the subjects (57.2%) had heavy PA. Almost half of the subjects (43.7%)
were hypertension. Median of systolic 135.0 mmHg and diastolic 85.0 mmHg. There was a significant correlation
between smoking habit (p=0.039) and physical activity (p=0.025) with hypertension. Smoking habit and physical
activity correlate with hypertension. Having a moderate to vigorous physical activity regularly particularly in smokers
among middle aged men are recommend for decreasing the prevalence of hypertension.
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ABSTRAK

Hipertensi merupakan masalah kesehatan masyarakat secara global. Prevalensi hipertensi meningkat seiring dengan
peningkatan usia khususnya pada laki-laki dewasa. Oleh karena itu penting untuk mengidentifikasi faktor risiko yang
dapat dimodifikasi. Tujuan dari penelitian ini adalah menganalisis hubungan antara kebiasaan merokok, aktivitas fisik
dengan hipertensi pada laki-laki dewasa. Penelitian ini dilakukan di Kabupaten Cianjur, Jawa Barat. Sebanyak 112
laki-laki berusia 45—59 tahun berpartisipasi dalam penelitian cross sectional ini. Tekanan darah diukur menggunakan
tensimeter automatic merk OMRON Model HEM-7200. Aktivitas fisik dinilai dengan menggunakan recall 24 jam
aktivitas fisik. Hubungan antara kebiasaan merokok dengan hipertensi dianalisis menggunakan Chi Square. Hubungan
antara aktivitas fisik dengan hipertensi menggunakan Spearman. Hasil penelitian menunjukkan bahwa 83,9% subyek
memiliki kebiasaan merokok. Lebih dari separuh subyek (57,2%) memiliki aktivitas fisik yang berat. Hampir separuh
(43,7%) tergolong hipertensi. Median sistolik adalah 135,0 mmHg dan diastolik 85,0 mmHg. Terdapat hubungan yang
signifikan antara kebiasaan merokok (p=0,039) dan aktivitas fisik (p=0,025) dengan hipertensi. Disarankan melakukan
aktivitas fisik yang sedang dan berat secara rutin khususnya pada perokok laki-laki dewasa untuk menurunkan
prevalensi hipertensi.

Kata kunci: tekanan darah, laki-laki dewasa, aktivitas fisik, kebiasaan merokok

INTRODUCTION from the prevalence that almost the same with
national prevalence (Ministry of Health, 2013).
Hypertension (>140/90 mmHg) prevalence
increasing with age, particularly in middle aged
people (Ministry of Health, 2013). People aged

Hypertension is a global public health
problem. One out of four people in Indonesia had
hypertension. Hypertension is not only present in
urban area but also in rural area. It can be seen
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45-54 years were 12.7 times more likely to
develop hypertension than people aged 18-24
years so it is important to identify the modifiable
risk factors (Yang et al., 2016).

Lifestyle factors such as smoking habit and
physical activity are important modifiable risk
factors for development of hypertension. Physical
activity have a benefit effect on prevention of
hypertension (Diaz & Shimbo, 2013). Meanwhile,
cigarette smoking increase systolic blood
pressure and heart rate (Leone, 2015; Gao et al.,
2017). In contrast, other study showed there
was no differences between smoking status and
hypertension prevalence (Pankova et al., 2015;
Li et al., 2017). Indonesia Basic Health Survey
2013 showed that men (64.9%) have a higher
proportion of current smokers than women
(Ministry of Health, 2013). Those previous studies
have shown inconsistent results where there were
both inverse and positive associations between
cigarette smoking and development of hypertension
particularly in men. Therefore this study aimed to
investigate the correlation between smoking habit,
physical activity, and blood pressure among middle
aged men.

METHODOLOGY
Study Design and Sampling

This study was a cross sectional study. The
study population was middle aged men (45-59
years old) residing in Cisalak and Sukamantri
Village, Cianjur District. Based on Oxford
dictionary and Merriam Webster dictionary
middle aged is the period of life from 45-65
years old. The sample was selected using simple
random sampling among middle aged men that
agreed to be interviewed and for blood pressure
measurement. The sampling frame was composed
from family registration form obtained from
Cilasak and Sukamantri Village Office. According
to Lwanga and Lemeshow (1991) equation, with
confidence level 95%, absolute precision 0.05, and
proportion of hypertension among farmers/labour
7.8% (Ministry of Health, 2013), the minimum
sample for this study was 112 subjects. This study

conducted in rural area at Cianjur District, West
Java, Indonesia in 2014.

Data Collection

Variables in this study were smoking habit,
and high blood pressure history collected through
interview with structured questionnaire and done
by trained enumerators. Physical activity (PA) was
assessed by 24-hour physical activity recall. Blood
pressure (BP) was measured by an automatic
blood pressure monitor (OMRON Model HEM-
7200) which was done by medical doctor. BP
measurement on the left arm done in the morning
(07.00-10.00 AM) at village hall. Sample were
given 10—15 minutes of rest since arriving at
village hall before the measurement taken.

Data Analysis

Smoking habit was categorized into 2 groups
(smoking and non-smoking). Physical activity
level (PAL) was classified into 3 groups, light (PAL
<1.69), moderate (PAL 1.70-1.99), and heavy
(PAL >2.00) (Food and Agricultural Organization,
2001). Based on Joint National Committee 7 on
Prevention, Detection, Evaluation, and Treatment
of High Blood Pressure, there were 5 category
of blood pressure; normal (<120/80 mm Hg),
prehypertension (120-139/80-89 mm Hg),
Hypertension >140/90 mm Hg. This hypertension
were divided into 2 stages (stage 1= BP 140—
159/90-99 mm Hg and stage 2= BP >160/100 mm
Hg) (National Institutes of Health, National Heart,
Lung, 2004). Spearman’s Rank correlation was
applied to analyse the association between physical
activity and hypertension and Chi square was used
to correlate smoking habit and hypertension.

RESULTS AND DISCUSSION

Distribution of the subjects‘ educations and
jobs are presented in Table 1. Most of the subject
education level was only up to elementary school
(92.8%). More than half of the subjects worked as
farm laborers (51.8%). The rest were distributed
in various kinds of informal jobs, such as building
workers, farmers, and others (tailor, driver, wood
cutter, and mechanics).
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Table 1. Subjects Characteristics

Characteristics n %
Education
<9 years 104 92.8
>9-12 years 6 54
>12 years 2 1.8
Occupation
No job 6 5.4
Farmer (land owner) 7 6.2
Farm laborer 58 51.8
Building laborer 11 9.8
Seller 8 7.1
Civil servant/private worker 4 3.6
Retired 1 0.9
Others 17 15.2

Table 2 showed that majority of the subjects
had a smoking habit (83.9%). Most of them
smoked every day (93.6%), they had already
awared that smoking endangers their health
(79.8%) and had an intention to stop smoking
(73.4%), but only one third of them whom lower
their cigarettes consumption (29.8%).

Various reasons for stop smoking stated by
the subjects were health factors (cough, short-
winded, stroke, avoiding diseases, health getting
worse, damaging health), economic factors
(reducing expenditure, and not having money),
and miscellaneous reasons such as avoiding acts
which do not give any benefit according to Islam
religion and realizing to have been old. On the
other hand 27.9% of the subjects did not have
any intention to stop smoking with the reason
that they felt weak, sick, not good, dizzy, and
sleepy if they did not smoke, feeling difficult
to stop smoking because they were addicted,
inhibiting social communication, often being
offered cigarettes by other parties, and to get rid
of bad smell in the mouth. Many studies revealed
that smoking habit can arouse various kinds of
diseases, such as respiratory diseases (Jayes et al.,
2016), cardiovascular diseases (Mons et al., 2015),
high blood pressure (Gao et al., 2017), and cancer
(Proctor, 2012).

Based on an 24-hour activity recall during
a working day, the subjects activities are varied
enough. More than half of the subjects (57.2%)
had heavy physical activities (Table 2). Physical

Table 2. Smoking Habit and Physical Activity

Smoking Habit and Physical Activity n %
Smoking (n=112)
Yes 94 83.9
No 18 16.1
Frequency of Smoking (n=94):
Every day 88 93.6
2-6 days/week 5 53
< once a week 1 1.1

Compared to Last Year, the Number of Cigarettes
Usually Smoke (n=94)

Lower 28 29.8

Greater 12 12.8

Similar 54 57.4
Intended to Stop Smoking (n=94):

Yes 69 73.4

No 25 26.6
Smoking Can Damage Health (n=94):

Yes 75 79.8

No 19 20.2
Physical Activity Level (n=112)

Light (PAL <1.69) 33 29.4

Moderate (PAL 1.70-1.99) 15 134

Heavy (PAL >2.00) 64 57.2

Median (min;max) 2.1 (1.1;3.1)

activities among the rural people are closely related
with their works. Many of the men worked as farm
laborers.

The prevalence of high blood pressure
can be seen from Table 3. The combination of
systolic and diastolic showed the prevalence of
hypertension based on Joint National Committee
7 on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure. The prevalence
of hypertension among middle aged men in this
study was 43.7% (stage 1=23.2%; stage 2=20.5%)).
The prevalence of prehypertension was also high
enough (39.3%). Prehypertension is very important
as a sign to improve education by medical staff
and public awareness in order to decrease the
blood pressure and to prevent the development of
hypertension.

Table 3. Blood Pressure

Blood Pressure n %
Normal 19 17.0
Prehypertension 44 393
Hypertension stage 1 26 23.2
Hypertension stage 2 23 20.5
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Table 4. Correlation of Smoking Habit and Physical Activity with Blood Pressure [n (%)]

Blood Pressure

Variable Normal Prehypertension Hypertension stage 1 Hypertension stage 2 Total p-value
Smoking Habit
Yes 18 (19.1) 39 (41.5) 22 (23.4) 15 (16.0) 94 (100.0) 0.039*
No 1(5.6) 5(27.8) 4(22.2) 8(44.4) 18 (100.0)
Physical Activity Level
Light 1(3.0) 14 (42.4) 7(21.2) 11 (33.3) 33 (100.0) 0.025%*
Moderate 2(13.3) 10 (66.7) 2(13.3) 1(6.7) 15 (100.0) '
Heavy 16 (25.0) 20 (31.3) 17 (26.6) 11 (17.2) 64 (100.0)

Note: *analyzed by Chi Square; **analyzed by Spearman’s Rank (1=-0.212)

High prevalence of hypertension among
middle aged men was found in this study.
Compared to basic health survey Indonesia in
2013, the prevalence of hypertension in this study
was higher than national prevalence (Ministry of
Health, 2013).

In this study, chi square test showed that
smoking habit significantly correlated with blood
pressure (p=0.039). The smokers had a higher
proportion of having normal blood pressure,
prehypertension, and hypertension stage 1 than
non-smokers. Meanwhile the non-smokers have a
higher proportion of having hypertension stage 2.
This study have a contradicting result with other
study which stated that smoking habit can increase
blood pressure (Leone, 2015; Gao et al., 2017).

Nicotine and carbon monoxide have a toxic
effect on the heart and blood vessels. Nicotine can
increase catecholamine release so it could increase
systolic blood pressure and heart rate. Carbon
monoxide can bind with hemoglobin forming
carboxyhemoglobin. This carboxyhemoglobin
causes tissue hypoxia so it can damage heart and
blood vessels (Leone, 2015).

This conflicting result may be caused by
the physical activity of the subject. Among the
smokers with normal, prehypertension, and
hypertension stage 1, majority of the subject
have a heavy physical activity. Regular moderate
and heavy physical activity can reduce the risk
of developing hypertension (Diaz et al., 2017).
Tadjalli (2010) discovered that among physically
inactive smokers, the odd of hypertension increase
1.74 times greater than non-smokers. Smokers
can significantly reduce their odd of developing

hypertension by incorporating physical activity in
their daily life.

This study found that blood pressure inversely
correlated with physical activity (p=0.025, r=-
0.212). Subjects with light physical activity have
a higher proportion of getting high blood pressure
than moderate and heavy (Table 4). This study in
line with review by Diaz and Shimbo which found
that physical activity is inversely associated with
the development of hypertension (Diaz & Shimbo,
2013).

Physical activity can prevent the development
of hypertension by reducing body weight, vascular
resistancies, arterial stiffness, oxidative stress,
inflammation, and renin-angiotensin system
activity also by enhancing endothelial function,
insulin sensitivity, renal function, sodium
handling, parasympathetic activity, angiogenesis
arteriogenesis, arterial compliance, and arterial
lumen diameter (Diaz & Shimbo, 2013).
Correlation of physical activity and blood pressure
among smokers can be explored in the future
research.

CONCLUSION

The important finding in this study were
hypertension among middle aged men were highly
prevalent and hypertension correlate with smoking
habit and physical activity. Having a moderate to
vigorous physical activity regularly particularly
in smokers are recommended for decreasing the
prevalence of hypertension. Supported environment
are needed to translate the intention into action to
quit smoking.
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