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ABSTRACT

The prevalence of hypertension in Indonesia continues to increase from year to year, especially in
the city of Manado. The Central Statistics Agency of Manado City shows that hypertension is the
disease with the highest prevalence in Manado City with a total of 27,604 cases in 2020.
Hypertension risk factors are divided into 2 major parts, namely unmodified risk factors and
modified risk factors. Non-modifiable risk factors such as age over 65 years, family history, and
comorbidities such as diabetes mellitus (DM) or kidney disease. Risk factors that can be changed
include an unhealthy diet (excessive salt consumption, a diet high in saturated fats and trans fats,
low intake of fruits and vegetables), lack of physical activity, tobacco and alcohol consumption, and
being overweight or obese. The purpose of this study is to analyze the correlation between age and
smoking habits and the incidence of hypertension in the community in the city of Manado. This
study is an observational research with a cross-sectional approach. The data was taken in Manado
City. Data collection will be carried out in June 2024. Data collection was carried out through
interviews using questionnaires. The data were analyzed using the square khi test. The results
showed that the most distributed respondents were aged 50 years and over (63.3%), did not smoke
(60.0%) and had hypertension (70.0%). The results of bivariate analysis obtained p values of 0.803
(age correlation with hypertension) and 0.328 (correlation between smoking habits and
hypertension). This value suggests that there is no significant correlation between age and smoking
habits and the incidence of hypertension. It can be concluded that age and smoking are not correlated
to the incidence of hypertension in the people of Manado city.
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INTRODUCTION

In 2017, the American College of Cardiology and the American Heart
Association published new guidelines for hypertension management and defined
high hypertension as blood pressure at or above 130/80 mmHg. The Centers for
Disease Control and Prevention (CDC) states that stage 2 hypertension is defined
as blood pressure at or above 140/90 mmHg (Whelton et al., 2017; CDC, 2022).
Nearly half of adults in the United States (47%, or 116 million) suffer from
hypertension. Only about 1 in 4 adults (24%) with hypertension have the condition
under control. About half of adults (45%) with uncontrolled hypertension have
blood pressure of 140/90 mmHg or higher. This includes 37 million U.S. adults.
About 34 million adults who are recommended to take the drug may need to be
prescribed and start taking it (CDC, 2021). High blood pressure costs the United
States about $131 billion annually, averaging for 12 years from 2003 to 2014
(Kirkland et al., 2018).

Uncontrolled high blood pressure is frequent; However, certain groups of people
are more likely to have control over their high blood pressure than others. A greater
percentage of men (50%) have high blood pressure than women (44%). High blood
pressure is more common in non-Hispanic black adults (56%) than in non-Hispanic
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white adults (48%), non-Hispanic Asian adults (46%), or Hispanic adults (39%).
Among those recommended to take blood pressure medication, blood pressure
control was higher among non-Hispanic white adults (32%) than in non-Hispanic
black adults (25%), non-Hispanic Asian adults (19%), or Hispanic adults (25%)
(CDC, 2021, Farley et al., 2010). The World Health Organization (WHO) states
that hypertension is a serious medical condition and can increase the risk of heart,
brain, kidney, and other diseases. The burden of hypertension is disproportionately
felt in low- and middle-income countries, where two-thirds of cases are found,
largely due to increased risk factors in that population in recent decades (WHO,
2023).

The Ministry of Health of the Republic of Indonesia stated that in Indonesia in
2013, hypertension reached 25.8% and was the third leading cause of death
(Ministry of Health RI, 2013). Riskesdas 2018 data shows that the prevalence of
hypertension in Indonesia is increasing and very worrying, reaching 34.11%
affecting adults over the age of 18. The estimated number of hypertension cases in
Indonesia is 63,309,620 people, while the death rate in Indonesia due to
hypertension is 427,210 people. In 2018, it was found that residents who do not
routinely check their blood pressure reached 41% (Ministry of Health of the
Republic of Indonesia, 2018). Data from the Central Statistics Agency of Manado
City shows that hypertension is the disease with the highest prevalence in Manado
City with a total of 27,604 cases in 2020 (CSA Manado City, 2023).

The hypertension risk factors are divided into 2 major parts, namely modified
risk factors and unmodified risk factors. Modifiable risk factors include an
unhealthy diet (excessive salt consumption, a diet high in saturated and trans fats,
low intake of fruits and vegetables), lack of physical activity, tobacco and alcohol
consumption, and being overweight or obese. Non-modifiable risk factors include
a family history of hypertension, age over 65 years and comorbidities such as DM
or kidney disease (Shaumi and Achmad, 2019; Hidayat et al., 2021; Tumanduk et
al., 2019; Kartika et al., 2021; Rahmayani, 2019).

The age risk factors are factors that cause hypertension that cannot be changed
because the older a person gets, the higher blood pressure will be caused by several
factors such as reduced blood vessel elasticity, kidney function as a blood pressure
balancer will decrease (Heriziana, 2017). Adult age (50 years and above) is a risk
group that is susceptible to hypertension. Manado City in 2023 found 115,052
people aged 50 years and above or 25%.

Smoking is one of the risk factors for hypertension. Toxic chemicals inhaled
while smoking, such as nicotine which has an effect on the nervous system, nicotine
can also increase pressure on the arteries and can speed up the heart rate and
nicotine can significantly increase blood pressure. Smoking can also cause the
process of atherogenesis and affect the activity of the sympathetic nervous system
caused by the nicotine contained in cigarettes so that it can cause the formation of
plaque in blood vessels and result in hypertension (Diana & Hastono, 2023).

This study aims to analyze the correlation between age and smoking habits and
the incidence of hypertension in the community in the city of Manado. Research
like this has indeed been done a lot, but there are several things that cause this
research to be different from previous research. This research was carried out in
Manado City where one of the characteristics of Manado City is a coastal city. One
of the problems of coastal cities is the availability of clean water and drinking water
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that is vulnerable to seawater, causing the salt content in the water to be high, which
is one of the causes of hypertension. In addition, some coastal city people work as
fishermen and consume marine products. This research also involves people who
come to visit the Puskesmas so it is called Puskesmas-based research. Other
research is conducted based on hospitals and the community.

METHODS

This is an observational research with a cross-sectional approach. This research
was carried out in Manado City in June 2024. Data was obtained from 150
respondents. These 150 respondents were obtained from patients who came to visit
3 health centers in Manado City, namely the Bahu Health Center, the Tuminting
Health Center, and the Bailang Health Center. These three health centers were
chosen because the work area is mostly coastal areas. The selection of respondents
uses a consecutive sampling method where each subject who meets the inclusion
criteria is selected until the required sample size is reached. The sample criteria are
patients who come to visit the Health Center, are conscious and willing to be
respondents. The data of this study was obtained by conducting interviews. The
research instrument is a questionnaire. The variables in this study were age,
smoking habits and the incidence of hypertension. The data analysis carried out in
this study is univariate and bivariate analysis. Univariate analysis was carried out
to explain the distribution of research variables. Bivariate analysis was carried out
to explain the correlation between variables. The square when test is used in
bivariate analysis.

RESULTS
The distribution of age frequency, smoking habits and the incidence of
hypertension can be seen in Table 1.

Table 1. Distribution of respondents based on research variables

Research variables n %
Age < 50 years 55 36,7
50 years and older 95 63,3
Total 150 100,0
Smoking  Yes 60 40,0
habits Not 90 60,0
Total 150 100,0
Incidence of Yes 105 70,0
hypertension Not 45 30,0
Total 150 100,0

The Table 1 shows that the most distributed respondents are aged 50 years
and above (63.3%), do not smoke (60.0%) and have hypertension (70.0%). The
results of bivariate analysis to see the correlation between age and smoking habits
and the incidence of hypertension can be seen in Table 2.
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Table 2. Statistical test results

Incidence of
hypertension p-value
Yes Not Total
Age < 50 years 36 19 55 0,803
50 years and 70 o5 95
older
Total 106 46 150
Smoking habits Yes 38 22 60 0,328
Not 70 20 90
Total 108 42 150

Table 2 shows that respondents suffering from hypertension are most widely
distributed in both age groups. Furthermore, a p value of 0.803 (p> 0.05) was
obtained, which means that there was no significant correlation between age and
the incidence of hypertension in the people of Manado city. The association
between smoking habits shows that both smokers and non-smokers experience the
most hypertension. The p-value obtained was 0.328 (p> 0.05). This value shows
that there is no significant correlation between smoking habits and the incidence of
hypertension in the people of Manado city.

DISCUSSION
Correlation between age and incidence of hypertension

The results of this study showed that respondents who suffered from
hypertension were most distributed in both age groups. Furthermore, it was found
that there was no correlation between age and the incidence of hypertension in the
people of Manado city. The results of this study are different from previous studies.
Research from Ardiani et al. (2015), Sugiarta (2014), and Adriani (2013) which
shows that the older you get, the more risk you are of hypertension.

Age is one of the factors that affect the occurrence of hypertension. As we age,
blood pressure tends to increase. This is caused by changes in the vascular system,
such as a reduction in elastic tissue in the arteries so that they become
stiffer. Hypertension occurs in the age group of 31-44 years (31.6%), age 45-54
years (45.3%), age 55-64 years (55.2%) (Ministry of Health 2019). Hypertension
tends to increase with age. For men it will increase at the age of more than 45 years
and for women it will increase at the age of more than 55 years. The results of
previous studies obtained the main causes of hypertension according to the factors
aged 60-74 years as many as 26 people (60.6%, 75-90 years 16 people (37.2&%)
and >90 years 1 person (2.3%) (Nelwan & Sumampouw 2019; Tambuwun et al.,
2021; Memah et al., 2019; Uguy et al., 2019; Musa, 2021).

The results of this study showed different results about the correlation between
age and hypertension. This could be due to several factors, such as the dominant
respondents in this study were over 50 years old (63.3%) so that with a sample like
this it may not have enough statistical strength to show a significant correlation
between age and hypertension. In addition, there are other risk factors that are not
controlled by risk factors that can also affect the occurrence of hypertension, such
as lifestyle, genetics, and other medical conditions. Although there are several
factors that can affect the results of this study, in general, age is a very important
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risk factor for hypertension. The older a person is, the higher the risk of developing
hypertension.

The correlation between smoking habits and the incidence of hypertension

The results of this study show that respondents who smoke and do not smoke
both experience hypertension the most. The results of the correlation analysis
showed that there was no significant correlation between smoking habits and the
incidence of hypertension in the people of Manado city. Theoretically, smoking is
related to the incidence of hypertension. Smoking is a nicotine that causes an
increase in heart rate frequency and increases systolic and diastolic blood pressure.
Cigarettes contain nicotine which is addictive, stimulates abnormal functions of the
heart, nerves, brain and other organs of the body, and stimulates the release of
adrenaline which increases blood pressure, heart rate, and myocardial contractions
(Ministry of Health, 2022).

The results of the study conducted at the Bintauna Pantai Health Center illustrate
the distribution of cigarette consumption, there are more respondents who are not
smokers, with a total of 93 respondents compared to 7 respondents (7%) who
consume cigarettes (Talibo, 2023). Research from Muthmainnah (2019) that those
who consumed cigarettes with a total of 62 respondents (52.5%) and those who did
not consume cigarettes with a total of 56 respondents (47.5%) (Muthmainnah,
2019). Research from Rahmadhani (2021) that non-smokers amounted to 39
respondents (39.5%) and smokers amounted to 46 respondents (60.5%).

Smoking not only causes the risk of hypertension and heart attack but also results
in a decrease in life expectancy and affects the quality of life. Tobacco in cigarettes
is one of the causes of hypertension and heart attacks. One of the causes of
hypertension is smoking because there is nicotine content that is absorbed by small
blood vessels in the lungs and circulated to the brain. In the brain, nicotine signals
the adrenal glands to release epinephrine or adrenaline which causes narrowing of
blood vessels and forces the heart to work harder due to higher blood pressure
(Nelwan & Sumampouw, 2019; Tambuwun et al., 2021; Memabh et al., 2019; Uguy
etal., 2019; Musa, 2021).

The results of this study obtained different results because there are still other
factors that affect the occurrence of hypertension, namely gender, overweight,
stress, alcohol consumption and excessive salt consumption. Several literature
states that the factors that affect the incidence of hypertension in the elderly can be
divided into 2 main factors, namely unmodified risk factors and modified risk
factors (Nelwan & Sumampouw, 2019; Tambuwun et al., 2021; Memah et al.,
2019; Uguy et al., 2019; Musa, 2021).

CONCLUSION

The conclusion of this study shows that there is no correlation between age and
smoking habits and the incidence of hypertension in the people of Manado city.
Therefore, further research can be carried out on other factors related to the
incidence of hypertension such as overweight, stress, alcohol consumption,
excessive salt consumption and others.
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