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Abstract

Introduction: Hypertension in the world and Indonesia has been increasing every year. Hypertension can be
prevented by controlling risky behaviors such as smoking, unhealthy diet, obesity, lack of physical activity,
and excessive alcohol consumption. Aim: This study aims to predict hypertension using an ordinal regression
model. Materials and Method: This research is an observational analytic study using a cross-sectional
approach. The research was conducted in Jati Agung Subdistrict, South Lampung in 2021. The measuring
instrument used a questionnaire and measured blood pressure. The study population was all people over 50
years of age, with a total sample of 92 people. The independent variables include age, gender, education,
job status, consumption of fatty foods, physical activity, alcohol consumption, and smoking behavior. The
dependent variable in this study was hypertension. The analysis used was univariate and multivariate using
ordinal regression models. Results: The analysis found that most of the respondents were aged 61-70 years,
women, elementary education level, did not work, rarely ate fatty foods, had enough physical activity, did
not drink alcohol, did not smoke, and was categorized as level-1 hypertension. Multivariate analysis used
regression. ordinal, it was found that the variables associated with hypertension were gender (p = 0.034) and
consumption of fatty foods (p = 0.000). Conclusion: The variables associated with hypertension are gender
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and consumption of fatty foods.
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Introduction

Currently, the world is facing a Covid-19 outbreak.!
On the other hand, there are several diseases whose
numbers are increasing every year.” One of the diseases
is hypertension. The Institute for Health Metrics and
Evaluation (IHME) in 2017, stated that of the 53.3
million deaths in the world, 33.1% of the causes of death
were cardiovascular disease, 16.7% cancer, 6% diabetes,
and endocrine disorders, and respiratory infections
4.8%. Data on the causes of death in Indonesia in 2016
showed a total of 1.5 million deaths with the most
common causes of death were cardiovascular disease
36.9%, cancer 9.7%, diabetes and endocrine disease
9.3% and tuberculosis 5.9%. IHME also stated that
from a total of 1.7 million deaths in Indonesia, the risk
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factors that caused death were hypertension of 23.7%,
hyperglycemia of 18.4%, smoking 12.7%, and obesity
of 7.7%.

Every year nearly 9.5 million cases of hypertension
are recorded.> The World Health Organization (WHO)
in 2015 stated that as many as 1.13 billion people in the
world have hypertension. The number of hypertension
sufferers is estimated at 1.5 billion people in 2025 and
an estimated 10.44 million people die from hypertension
each year. The prevalence of hypertension in Indonesia
has increased from 2013 to 2018. Based on the 2013
Basic Health Research survey, shows hypertension
with a prevalence of 25.8%.* Meanwhile, 2018 showed
an increase of 34.1%.° The estimated number of
hypertension cases in Indonesia is 63,309,620 people,
while the death rate in Indonesia due to hypertension
is 427,218 deaths. This number will have an impact
on various sectors and are potentially dangerous for

humans.®
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Signs and symptoms of hypertension often go
undetected.” As many as 90% of hypertension has
no known cause (primary hypertension) and 10% is
congenital from the disease suffered. Hypertension has
the potential to damage organs in the body, such as blood
vessels, heart, and kidneys. Organs that have blood
vessels will be affected by hypertension. Hypertension
can be prevented by controlling risky behaviors such
as smoking, an unhealthy diet, less consumption of
vegetables and fruits, consumption of sugar, excess
salt and fat, obesity, lack of physical activity, excessive
alcohol consumption, and stress.® This study aims to
predict hypertension using an ordinal regression model.

Materials and Method

This research is observational analytic using a
cross-sectional approach. The research was conducted
in Jati Agung Subdistrict, South Lampung in 2021.

The measuring instrument used a questionnaire and
measured blood pressure. The study population was all
people over 50 years of age, with a total sample of 92
people. The independent variables include age, gender,
education, job status, consumption of fatty foods,
physical activity, alcohol consumption, and smoking
behavior. The dependent variable in this study was
hypertension. According to JNC VIII, hypertension is
divided into three categories, namely, prehypertension
if the systolic blood pressure is 120-139 mmHg, and
diastolic 80-89 mmHg, level-1 hypertension if the
systolic blood pressure is 140-159 mmHg and diastolic
90-99 mmHg, and level-2 hypertension if systolic blood
pressure >160 mmHg and diastolic >100 mmHg. The
analysis used was univariate using percentages and
multivariate using ordinal regression models to identify
factors associated with the incidence of hypertension.

Results and Discussion

Table 1. Sociodemographic Characteristics and Blood Pressure Measurement

Sociodemography Characteristics Frequency Percentage (%)

50-60 22 23,9

Age (years) 61-70 53 57,6
>70 17 18,5

Man 41 44,6

Gender

Woman 51 55,4

Elementary school 55 59,8

. Junior high school 13 14,1

Education level - -

Senior high school 21 22,8

Bachelor 3 3,3

No 61 66,3

Job status

Yes 31 33,7

. Rare 60 65,2

Consumption of fatty foods

Often 32 34,8

. . Enough 53 57,6

Physical activity

Less 39 42.4

. No 58 63,0

Alcohol consumption

Yes 34 37,0

. . No 57 62,0

Smoking behavior

Yes 35 38,0

Pre-Hypertension 14 15,2

Hypertension Level-1 47 51,1
Level-2 31 33,7
Total 92 100,0




Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

This study found that most of the respondents were
aged 61-70 years. The health level of a person tends
to decline so that he is susceptible to disease, one of
which is hypertension. At this age, it is very important to
maintain a healthy lifestyle and avoid the risk of disease.
Health problems at this age are very diverse, such as
weight gain and other health problems. Someone at this
time is advised to carry out health screening to detect

diseases.’

Most of the respondents are women. Previous studies
have found that sex differences have implications for
the prevalence and factors that influence hypertension.
Meanwhile, hypertension control between men and
women did not differ in antihypertensive treatment.
The study also found that most of the respondents with

hypertension were women.'”

The characteristics of respondents based on
education are mostly elementary schools. The level of
education is one of the factors affecting knowledge. A
good level of knowledge will lead to good behavior.
Higher education will increase understanding and good
behavior. Meanwhile, low education will result in poor

understanding and bad behavior.'!
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Majority category of respondents are not working.
Work is an activity to find a source of income. A person
who works will get an income that can be used for health
maintenance. Most of the respondents in the study were
not working which has implications for the lack of health

care.!?

Most of the respondents have the habit of rarely
eating fatty foods. Excessive consumption of saturated
fat will increase low-density lipid (LDL).!* High
LDL levels will increase blood pressure and can have
an impact on coronary heart disease. This risk can be
reduced by substituting fat sources from whole grains,

olive oil, and avocados.'*

Physical activities carried out by the respondents
were in the moderate category. The physical activities
carried out by the respondents were jogging and light
exercise. Respondents mostly did not consume alcohol
and did not smoke. They have the awareness to avoid
alcohol consumption and smoking. Most of the
respondents were in the category of level-1 hypertension.
According to JNC VIII, level-1 hypertension if the
systolic blood pressure is 140-159 mmHg and diastolic

90-99 mmHg."

Table 2. Estimation of Hypertension Based on Ordinal Regression Analysis

Variables Pre Hypertension Level-1 Level-2 p-value
n (%) n (%) N (%)
Age (years) 0,611
50-60 10 (45,5%) 11 (50,0%) 1 (4,5%)
61-70 4 (7,5%) 28 (52,8%) 21 (39,6%)
>70 0 (0,0%) 8 (47,1%) 9 (52,9%)
Gender 0,034
Man 4 (9,8%) 20 (48,8%) 17 (41,5%)
Woman 10 (19,6%) 27 (52,9%) 14 (27,5%)
Education level 0,992
Elementary school 1 (1,8%) 27 (49,1%) 27 (49,1%)
Junior high school 0 (0,0%) 9 (69,2%) 4 (30,8%)
Senior high school 10 (47,6%) 11 (52,4%) 0 (0,0%)
Bachelor 3 (100,0%) 0 (0,0%) 0 (0,0%)
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Cont... Table 2. Estimation of Hypertension Based on Ordinal Regression Analysis

Job status 0,876

No 5(8,2%) 33 (54,1%) 23 (37,7%)

Yes 9 (29,0%) 14 (45,2%) 8 (25,8%)
Consumption of fatty foods 0,000

Rare 11 (18,3%) 36 (60,0%) 13 (21,7%)

Often 3 (9,4%) 11 (34,4%) 18 (56,2%)
Physical activity 0,749

Enough 9 (17,0%) 32 (60,4%) 12 (22,6%)

Less 5(12,8%) 15 (38,5%) 19 (48,7%)
Alcohol consumption 0,389

No 10 (17,2%) 35 (60,3%) 13 (22,4%)

Yes 4 (11,8%) 12 (35,3%) 18 (52,9%)
Smoking behavior 0,522

No 8 (14,0%) 36 (63,2%) 13 (22,8%)

Yes 6 (17,1%) 11 (31,4%) 18 (51,4%)

The results showed that most respondents in the
pre-hypertension category were aged 50-60 years,
level-1 hypertension was 61-70 years old, and level-2
hypertension was aged >70 years. Although there is
no relationship between age and hypertension, blood
pressure substantially increases with age. The results of
this study are supported by previous studies which found

no relationship between age and hypertension.'®

Hypertension in the pre-hypertension category
and level-1 hypertension were dominated by women.
Meanwhile, level-2 hypertension is dominated by men.
This is following previous studies which found that
hypertension in women was more at the age of 50 years,
while hypertension in men was more at the age >60
years. The level of education shows that the higher level
of education, the lower the risk of hypertension. This is
related to the knowledge possessed by the respondent.
High education correlates with good knowledge.

Respondents who work are more likely to experience
pre-hypertension and level-1 hypertension. Meanwhile,
respondents who do not work more experience level-2
hypertension. This is following previous research which
found that someone who is sufficiently financed will take
advantage of health services, one of which is to control
blood pressure.!” Respondents who have sufficient
physical activity are more in the pre-hypertension
category, while respondents who lack physical activity
are more in the category of level-2 hypertension. This
is because regular and measured physical activity is one
of the preventions of hypertension. So that the results
of this study showed that better physical activity makes
lower the risk of hypertension complications.

Respondents who did not consume alcohol were
more in pre-hypertension, while those who consumed
alcohol were more in level-2 hypertension. This is due
to the presence of chemicals from alcoholic drinks that
trigger an increase in blood pressure. Although there
is no association between alcohol consumption and
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hypertension, the research is consistent with the theory
that alcohol increases blood pressure. Respondents
who smoke tend to fall into the category of level-2
hypertension. This is due to the effects of chemicals
in cigarettes which can trigger an increase in blood
pressure. Past research has found that smoking increases

the risk of hypertension.'®

The analysis found thatthere is arelationship between
gender and hypertension. The risk of hypertension in men
and women is both high. Men experience hypertension
more often than women at the age of fewer than 55
years. Meanwhile, women who are more than 55 years
old are more susceptible to developing hypertension.
Women have more of the hormone progesterone,
which is thought to play a role in causing high blood
pressure. Apart from hormonal problems, stress can also
make women more prone to developing hypertension
than men.'” Stress is one of the factors that have been
known to influence hypertension. Studies have found
that women’s brain cells are more sensitive to a stress
hormone called corticotropin-releasing factor so that
women are twice as likely to experience stress as men,

which results in the risk of hypertension.?°

The
consumption of fatty foods with hypertension. One of

results showed a relationship between
the factors causing hypertension is food intake. This is
because food has a significant role in increasing blood
pressure, such as excessive consumption of sodium,

carbohydrates, protein, and fat.”!

High consumption
of fat can cause blood pressure to rise.”> Excessive
fat consumption will increase cholesterol levels in the
blood, especially LDL, which will accumulate in the
body. Fat deposits caused by cholesterol stick to blood
vessels. This situation causes blockage of blood vessels.
Blood flow throughout the body will be disrupted and
can lead to increased blood volume and blood pressure.
The recommended fat consumption for hypertensive
patients is 27% of the total energy and <6% is the type of
saturated fat. Several studies have shown a link between

fat consumption and increased blood pressure.?

Conclusion

The analysis found that most respondents were aged
61-70 years, women, elementary education level, did
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not work, rarely ate fatty foods, had enough physical
activity, did not drink alcohol, did not smoke, and
were categorized as level-1 hypertension. Multivariate
analysis used ordinal regression. It was found that the
variables associated with hypertension were gender
(p = 0.034) and consumption of fatty foods (p =
0.000). Suggestions for health services are to establish
hypertension control and prevention programs through
health promotion activities.
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