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Abstract. WHO explains that hypertension continues to increase every year, it is
estimated that in 2025 1.5 billion people with hypertension and 9.4 million peo-
ple die every year due to hypertension and its complications. The prevalence of
hypertension in Indonesia based on the results of Riskesdas is 34.1%. This figure
is higher than the previous year which touched a prevalence rate of 25.8%. Patients
with hypertension cause large blood vessels to constrict, so that the flow of blood
entering through the blood vessels will decrease. If the constriction is too large
there will be blockage, resulting in a decrease in oxygen levels carried by the blood
to the brain. Decreased oxygen levels in the brain will cause disturbances. Cog-
nitive function. Objective: This study aims to determine the relationship between
blood pressure and cognitive function in patients with hypertension. Method: This
type of research was quantitative with a cross sectional approach. The sampling
technique used was random sampling (as many as 40 respondents) in the Tegal-
tandan and Jomblangan. The data analysis technique in this study used Kendall
Tau. Results: The results revealed p value 0.000 < = 0.05 and the correlation
coefficient value was —0.653**. Conclusion: There was a relationship between
blood pressure and cognitive function in hypertensive patients in the Tegaltandan
and Jomblangan with a strong negative relationship. Suggestion: Hypertensive
patients are expected to routinely control blood pressure to reduce problems that
can cause cognitive dysfunction.
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1 Introduction

As people get older, their arteries become wider and stiffer, resulting in less effective
capacity and blood circulation. This causes an increase in systolic pressure and dis-
ruption of neurohormonal mechanisms that regulate blood pressure, such as the renin-
angiotensin-aldosterone system, as well as an increase in peripheral plasma concentra-
tion, which causes increased vasoconstriction and vascular pressure, resulting in high
blood pressure or hypertension [14].
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Furthermore, one of the causes of the rising number of hypertension cases in the
community is the advancement of lifestyle [24]. Hypertension is a disease characterized
by a persistent rise in blood pressure [5]. Hypertension is classified as a very serious
noncommunicable disease (PTM) because hypertension often does not cause serious
signs and symptoms until the complication phase [25]. Hypertension is a condition
characterized by an increase in systolic and diastolic blood pressure above normal levels,
which can result in morbidity and even death (mortality). Until now, hypertension has
been identified as a health problem large enough to be addressed [26]. According to
the World Health Organization (WHO), hypertension is on the rise and is expected to
reach 1.5 billion people by 2025, with 9.4 million people dying each year as a result of
hypertension and its complications.

Hypertension causes large blood vessels to constrict, reducing the flow of blood
entering the blood vessels; if the constriction is too large, there will be a blockage,
resulting in a reduction in oxygen carried by the blood to the brain; this will affect brain
performance, which will experience disorder; one of its manifestations is a decrease in
cognitive function [20].

In Law No. RI. 36 of 2009, Article 158 paragraphs 1 to 4 concerning Non-
Communicable Diseases and Article 159 paragraphs 1-3 concerning Control of Non-
Communicable Diseases, hypertension is listed as one of the Non-Communicable Dis-
eases. According to Regulation of the Minister of Health of Indonesia No. 4 of 2019,
Article 2 Paragraph 3 explains the types of basic services in the SPM (Minimum Service
Standards) for District or City Health, one of which is Health Services for Hyperten-
sion Patients, based on standards that include blood pressure measurement and educa-
tion. The service mechanism is the targeting of hypertension patients determined by
the Regional Head using the Minister of Health’s most recent Basic Health Research
data set. Hypertension health services are defined as health services that include mea-
suring blood pressure at least once a month in health care facilities, educating patients
on lifestyle changes and/or medication adherence, and making referrals as needed.

According to the WHO, hypertension affects 22% of the world’s population. Hyper-
tensive patients account for 36% of the Southeast Asian population [23]. According to
the findings of Basic Health Research, the prevalence of hypertension in Indonesia is
34.1%. This is an increase from the previous year, when the prevalence rate was 25.8%.
These findings represent the prevalence of hypertension in Indonesians over the age of
18 based on blood pressure measurements.

The Special Region of Yogyakarta (DIY) is one of 14 provinces in Indonesia with
a hypertension prevalence of up to 25.7%. The risk of hypertension increases by 2.18
times in the elderly aged 60—-64 years, 2.45 times in the elderly aged 65-69 years, and
2.97 times in those over 70 years. The risk of developing hypertension increases with
age, so that the prevalence among the elderly is quite high, reaching 40% with a mortality
rate of around 50%. According to the Bantul Health Office, there will be 81,877 people
with hypertension in all health centers in Bantul Regency in 2021.

According to Ministry of Health data from 2020, hypertensive patients with
decreased cognitive function reached 7-9%. Furthermore, research on hypertensive
patients [27] revealed that 42.5% of those who completed the MMSE (Mini Mental
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State Examination) results were classified as having cognitive decline. Hypertension
had a 39% prevalence on cognitive function decline in 46 samples.

The prevalence of hypertension is known to rise with age, and the prevalence is
higher in people with higher levels of education. Many people are still indifferent to,
if not outright dismissive of, hypertension. Currently, urban residents are more likely
than rural residents to suffer from hypertension. This is because his lifestyle in cities is
more dangerous, such as stress, eating fast food, smoking, and drinking. However, it is
possible that rural communities will be spared. Village communities may be at risk as
a result of knowledge and educational factors such as not controlling salt, micin, stress,
and a lack of knowledge about hypertension itself.

Patients who have uncontrolled hypertension for more than 5 years are at risk of
developing cardiovascular disease, kidney disease, and stroke. In addition to stroke, one
of the complications of hypertension is in the central nervous system, which leads to
decreased cognitive function and, if left untreated, it will lead to dementia (vascular cog-
nitive impairment). Because of several factors, including hypertension, brain microvas-
cular disorders play a role in the occurrence of vascular cognitive impairment [16].
Attention, perception, thought processes, knowledge, and memory are all examples of
cognitive functions [7]. According to [16], long-term hypertension results in decreased
cognitive function. According to research [9], people who have had hypertension for
more than 5 years are more likely to have cognitive function decline.

According to a preliminary study conducted at the Banguntapan III Primary Health
Center on January 26, 2022 through direct interviews with hypertension patients aged
20 months to more than 70 years, there were 114 hypertension patients in December
2021.

This study examines the prevalence of blood pressure in hypertensive patients and
how it affects cognitive function in respondents at the Banguntapan III Public Health
Center in Bantul, Yogyakarta. As a result, the researchers wanted to investigate the
relationship between cognitive function and hypertension in patients. It is hoped that
by understanding the relationship between hypertension and cognitive function, it will
be possible to reduce or even prevent hypertensive patients in the Banguntapan area of
Bantul, Yogyakarta, from experiencing a decline in cognitive function.

2 Method

This study employed quantitative research that used a formal, objective, and systemic
process approach. Correlation was used in this research method to examine the rela-
tionship between the independent variable (blood pressure) and the dependent variable
(decreased cognitive function). The cross-sectional design was used in this study. This
study included 51 hypertensive patients from the Banguntapan III Community Health
Center. This study obtained 40 respondents using a random sampling technique with ran-
dom sampling and purposive sampling. The MMSE questionnaire and a digital sphyg-
momanometer were used in this study. The MMSE questionnaire was tested for validity
and received a validity level of 0.357 with r table 0,355 declared valid because r count is
greater than r table and a reliability value of 0.887. The digital sphygmomanometer has
been calibrated to ensure the tool’s accuracy and validity. The Kendall Tau correlation test
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was used to analyze the data in this study. The Ethics Commission of UNISA Yogyakarta
granted this study an ethical license, numbered 2263/KEP-UNISA/VIII/2022.

3 Result and Discussion

Table 1 shows that the age group 4655 years has the most respondents (13 respondents
(32.5%)) and the age group 5665 years has the fewest (4 respondents (10.0%)).

Table 2 shows that there are 20 (50.0%) male and female respondents.

Table 3 depicts respondents with varying levels of education. As many as 20 (50.0%)
of respondents have a senior high school education level. However, respondents with
bachelor degree level are the least respondents with as many as 3 (7.5%) respondents.

Table 4 shows the respondents’ various occupations. The majority of respondents,
13 (32.5%), worked as traders. Civil servants 2 (5.0%) were the fewest respondents.

Table 1. FREQUENCY DISTRIBUTION OF CHARACTERISTICS BY AGE

Age Frequency Percentage (%)
25-35 Years 11 27,5
36—45 Years 12 30,0
46-55 Years 13 32,5
56-65 Years 4 10,0
Total 40 100,0

Table 2. FREQUENCY DISTRIBUTION OF RESPONDENTS CHARACTERISTICS BY SEX

Sex Frequency Percentage (%)
Male 20 50,0
Female 20 50,0
Total 40 100,0

Table 3. FREQUENCY DISTRIBUTION OF RESPONDENTS CHARACTERISTICS ON

EDUCATION

Education Frequency Percentage (%)
Elementary School 12 30,0

Junior High School 5 12,5

Senior High School 20 50,0

Bachelor Degree 3 7,5

Total 40 100,0
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Table 4. FREQUENCY DISTRIBUTION OF RESPONDENTS CHARACTERISTICS BASED

ON Occupation

Occupation Frequency Percentage (%)
Housewife 5 12,5
Household Assistant 3 7.5
Laborer 6 15,0
Privat Sector 11 27,5
Employee Trader 13 32,5
Civil Servant 2 5,0
Total 40 100,0

Table 5. FREQUENCY DISTRIBUTION OF RESPONDENTS CHARACTERISTICS BASED

ON LENGTH OF SUFFERING FROM HYPERTENSION

Length of Suffering Frequency Percentage (%)
6-10 Years 18 45,0
11-20 Years 10 25,0
>21 Years 12 30,0
Total 40 100,0

Table 5 depicts respondents with varying lengths of hypertension. The major-
ity of respondents (45.0%) had hypertension for 610 years. The shortest period of

hypertension was 11-20 years (25.0%).

Table 6 shows the different levels of hypertension among respondents. Grade 11
hypertension (160-179/100-109 mmHg) has the highest prevalence of 18 (45.0%). Grade
I (140-159/90-99 mmHg) has the lowest total of 5 (12.5%).

Table 7 displays the MMSE questionnaire results for various respondents. The major-
ity of the results, 22 (55.0%), indicated probable cognitive impairment. At the very least,

the standard value with total 0.

Table 6. FREQUENCY DISTRIBUTION OF RESPONDENTS CHARACTERISTICS BASED

ON THE DEGREE OF HYPERTENSION

Hypertension Degree Frequency Percentage (%)
Degree I 140-159/90-99 mmHg 5 12,5
Degree II 160-179/100-109 mmHg 18 45,0
Degree I1I > 180/110 mmHg 17 42,5
Total 40 100,0
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Table 7. FREQUENCY DISTRIBUTION OF RESPONDENTS CHARACTERISTICS BASED
ON THE RESULT OF THE MMSE QUESTIONNAIRE

Frequency Percentage (%)
Define (<17) 1 2,5
Probable (17-23) 22 55,0
Normal (24-30) 17 42,5
Total 40 100,0

Table 8. FREQUENCY DISTRIBUTION OF RESPONDENTS CHARACTERISTICS BASED
ON CROSSTABULATION OF HYPERTENSION DEGREE WITH COGNITIVE FUNTION

Hypertension Cognitive Function
Definite Probable Normal Total
(<17) (17-23) (24-30)
Hypertension I (140-159/90-99 0 0 5 5
Degree mmhg)
Probable (17-23) | IT (160-179/100-109 |0 7 11 18
mmhg)
Normal (24-30) | III (>180/110) 1 15 1 17
Total 1 22 17 40

Table 8 shows that the more severe the hypertension, the worse the cognitive function.
The highest number of respondents in cognitive disorders is 23, with definite 1 and
probable 22. The majority of respondents have hypertension of grade II.

Table 9. KENDALL TAU’S TEST DISTRIBUTION

Hypertension CognitiveFuntion
Degree
Kendall’s Tau Hypertension Correlation 1.000 -.653%*
Degree Coefficient
Sig. (2-tailed) |- .000
N 40 40
Cognitive Correlation -.653%%* 1000
Function Coefficient
Sig. (2-tailed) |.000 -
N 40 40

** Correlation is significant at the 0.01 level (2-tailed).
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Table 9 displays the results of the Kendall Tau test, which obtained a p value of 0.000
= 0.05 and a correlation coefficient of -0.653**. This study demonstrates a relationship
between high blood pressure and cognitive function. The closeness of the relationship
in this study is strong, and the direction of the relationship is negative, implying that as
hypertension levels rise, cognitive function suffers.

Table 1 shows the age categories chosen by four groups with a 10-year age differ-
ence. Early adulthood is defined as 25-35 years old, late adulthood as 36—45 years old,
early old age as 4655 years old, and late elderly as 56-65 years old [3]. At the age of
46-55 years (early elderly), 13 (32.5%) of respondents in the study in the Banguntapan
III Primary Health Center area had hypertension. High blood pressure is most common
between the ages of 30 and 55, owing to poor previous lifestyle habits and changes in
the elasticity of blood vessels caused by age. As a result, capacity and blood circula-
tion become less efficient. This causes the systolic pressure to increase. Furthermore, it
disrupts neurohormonal mechanisms such as the renin-angiotensin-aldosterone system,
which regulates blood pressure, as well as impaired increase in peripheral plasma con-
centrations, resulting in increased vasoconstriction and vascular pressure, resulting in
high blood pressure or hypertension [14].

Table 2 shows that there are 20 (50.0%) male and female respondents. Men are more
likely than women to develop hypertension as a result of an uncontrolled or poor lifestyle
[17]. Men have higher blood pressure than women until about the age of 55, owing to
poorer male lifestyle choices such as smoking and drinking alcohol. Men and women
are almost equally at risk between the ages of 55 and 74, but after that, women are more
at risk [10].

Women are more vulnerable after menopause, as systolic blood pressure rises sharply
with age. The reason for this is that as estrogen levels fall, women will gradually lose
the hormone that protects blood vessels from damage. This causes an increase in blood
pressure [22].

In Table 3, as many as 20 (50.0%) of respondents have a high school education level
(SMA). In Wahyuni and David’s 2013 study, with the characteristics of most respondents
having a high school education, namely 85 respondents with 41.06%, and the research
results of p value 0.000 0.05, it can be concluded that there is a relationship between
education and hypertension sufferers. According to the study, the higher a person’s
education, the easier it is for them to receive information, and thus the greater their
knowledge of health. On the other hand, the lower the respondent’s education, the less
accepting of newly introduced information and values [21].

According to research conducted by [6], with p value 0.01 0.05, there is a relationship
between education level and hypertension patients.

According to Table 4, the majority of respondents’ occupations are traders, with 13
respondents (32.5%) being traders. The conclusion of Brian and his friends’ 2015 study,
with p value 0.023 0.05, is that there is a relationship between work or workload and the
incidence of hypertension [1]. The conclusion of Lestari and colleagues’ 2022 study, with
p value 0.03 0.05, is that there is a relationship between type of work and the incidence of
hypertension. The most common types of work in this study were middle to lower traders
[11]. The same is true for research participants. Small traders with low yields are more
likely to develop hypertension because they must constantly think about their trades and
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how to trade again the next day. Then it has an effect on the risk factor for hypertension,
which is stress. Stress causes an increase in sympathetic nerve activity, which gradually
raises blood pressure. Furthermore, stress increases peripheral resistance and pulse rate.
Organ dysfunction will occur if the stress response is excessive [9]. Stress can cause
an increase in blood pressure at any time. When stressed, the adrenaline hormone rises,
causing the heart to pump blood faster and raising blood pressure [5].

Table 5 shows that the most respondents (45.0%) have had hypertension for 6—
10 years. The respondent’s history of hypertension is divided into three categories: 6—
10years, 11-20 years, and >20 years [ 12]. The most hypertension age in research respon-
dents was 45-55 years, with a maximum duration of hypertension of 6-10 years. This is
consistent with the consequences when early adulthood and late adulthood have factors
that cause hypertension, such as an unhealthy lifestyle, so high blood pressure or hyper-
tension will appear in early old age. The elderly have a high risk of disease at a young age,
one of which is hypertension due to a previous lifestyle [18]. According to Rahmayanti’s
findings, there is a relationship between the duration of hypertension and a decline in
cognitive function [17]. The comparison results with the normal and impaired cognitive
function groups were significantly worse in the group with hypertension duration >
20 years, according to Li and colleagues’ study.

The highest degree of hypertension in Table 6 is Grade II (160-179/100-109 mmHg),
which is 18 (45.0%). The respondent’s degree of hypertension is degree II at the age
of 45-55 years and a duration of hypertension of 610 years. That condition is caused
by failing to implement an unhealthy lifestyle and failing to take regular medication.
Several respondents stated during the study that they did not take medication on a regular
basis, rarely performed health checks, one of which was checking blood pressure, and
continued to have a sedentary lifestyle and poor eating habits. This has a significant
impact on the level of hypertension obtained by respondents. The degree of hypertension
was strongly influenced by physical activity or lifestyle in Katuuk and Masi’s 2018 study
[13]. According to Darmawanti and Kurniawan’s research, the degree of hypertension
in 2021 is heavily influenced by drug therapy and the respondent’s lifestyle [2].

Table 7 shows a total of 23 (57.5%) results for cognitive disorders. In this study,
respondents with hypertension grade I had the best results, while those with hypertension
grade I had the worst. The cause of the large number of respondents with cognitive
impairment is hypertension complications, specifically the central nervous system, which
results in decreased cognitive function and, if left untreated, dementia (vascular cognitive
impairments). Brain microvascular disorders contribute to the development of vascular
cognitive impairment [16]. This demonstrates that the greater the degree of hypertension,
the worse the respondent’s cognitive function is because cognitive neuroscience states
that changes in the brain can affect cognitive function and affect the brain, and the longer
it will get worse [19].

In the analysis of MMSE questionnaire responses, the respondent with the lowest
score was in the calculation and language section of the questionnaire, with a score of
0. This was due to the fact that many respondents disliked counting and were unable to
form sentences according to the instructions on the questionnaire. The calculation on
the MMSE questionnaire is very simple, consisting of only answering 100 minus 7, and
so on, up to 5 times. When the calculation questions began, some respondents paused
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for a moment before responding that they didn’t know. There are also respondents who
can answer once but are wrong and then say they don’t know. There is also the direct
answer, “I don’t know.“ According to the study [8], 60.6% of respondents with a value
of 0 in the calculation, and language with a value of O that is 51.5%, this is due to the
respondent’s education level being less than high school, which is 63.6%.

Table 8 shows that the more severe the hypertension, the worse the cognitive func-
tion. The most people in this study had cognitive disorders, with 16 people having
hypertension grade III. After the age of 45, the artery walls thicken, causing a buildup of
collagen substances in the muscle layer, causing the blood vessels to gradually narrow
and stiffen. Systolic blood pressure rises until the seventh decade because the flexibility
of large blood vessels decreases with age, whereas diastolic blood pressure rises until the
fifth and sixth decades and then persists or tends to decrease. Because it is the result of
findings of cardiac output times (HR x stroke volume) x peripheral resistance, decreased
elasticity of blood vessels causes an increase in peripheral vascular resistance as a result
of the final finding of increased blood pressure [15].

Table 9 displays the results of the Kendall Tau test on data with significant values or
sig. (2 tailed) between the variable degree of high blood pressure or hypertension and
cognitive function is 0.000 smaller with a value of = 0.05, it can be concluded that there
is a “significant (significant)” relationship between the variable degree of high blood
pressure or hypertension and cognitive function.

Based on the data obtained and the Kendall Tau test results, the results were found
to be 0.000 smaller with a value of a = 0,05, so Ha is accepted and Ho is rejected.
This demonstrates significant results, implying that there is a close relationship between
blood pressure in hypertensive patients and decreased cognitive function, or that there is
a relationship between blood pressure in hypertensive patients and decreased cognitive
function. The test results are closely related. According to Sarwono, the level of closeness
or the correlation coefficient has the criteria for the level of closeness, with the criteria
for the correlation coefficient value of 0.51 to 0.75 which means strong, according to
the test results in table 4.8 is —0.653**, means a strong relationship. And a significant
number of 0.01 with a 1% error rate.

The test results also show a negative correlation number (—0.653%%), indicating a
“negative” relationship between the variable degree of high blood pressure or hyperten-
sion and cognitive function. A negative relationship is called a heterogeneous relation-
ship, which means that if the degree of hypertension is higher, cognitive function will
be lower or cognitive function will decrease. The findings revealed that there was a rela-
tionship between blood pressure and cognitive function in hypertensive patients. This is
due to the proliferation of smooth muscle cells in brain blood vessels. This proliferation
causes the lumen to narrow and the walls of the blood vessels to thicken, disrupting the
nutrients carried by the blood to the brain tissue. If not treated immediately, the neu-
ron cells in the brain will suffer from ischemia. When there is ischemia, the ion pump
that requires ATP stops working, causing sodium and calcium ions to become trapped
in neuronal cells. Sodium will attract H2O into the cell, causing edema. Calcium acti-
vates glutamate, causing it to become cytotoxic to cells. The sodium and calcium will
eventually cause neuron cells to die, resulting in cognitive function disorders [7].
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This study is consistent with Taufik’s 2014 research at Diponegoro University’s
Faculty of Medicine. The results from all research subjects totaled 49 respondents,
with 38 having impaired cognitive function and the rest not having cognitive function
disorders [20]. When measuring cognitive function in respondents with hypertension for
more than 5 years, the results are very significant for impaired cognitive function.

Another study conducted by Li and his colleagues in 2014 looked at the long-
standing relationship between hypertension and decreased cognitive function in hyper-
tensive patients [12]. The duration of hypertension and cognitive decline in hypertensive
patients (224 with normal blood pressure and 1,296 with uncontrolled hypertension)
were described in this study. The duration of hypertension in this study was classified as
5 years, 6-10 years, 11-20 years, and >20 years. The findings revealed that cognitive
function was significantly worse in the group with hypertension for more than 20 years
compared to the normal group. According to the findings of a study conducted by Pan-
dean and Surachamnto in 2016 with 45 respondents who had a history of hypertension,
there was no relationship between the duration of hypertension and cognitive function
(p =0.335,r = 0.065). The findings are not statistically significant, but when measuring
cognitive function with the MMSE questionnaire in patients with hypertension over the
age of 5, there is a significant relationship between the duration of hypertension and
impaired or decreased cognitive function [16].

Another study conducted in 2018 by Rahmayanti obtained a p-value of 0,035 < a
= 0,05, indicating a significant result, indicating that there is a relationship between the
duration of hypertension and cognitive decline in the Internal Medicine Polyclinic of
Meuraxa Regional Hospital of Banda Aceh [17].

The findings of Titip’s study in 2017 revealed a p-value of 0,216 > a = 0,05,
indicating that there is no statistically significant relationship between the incidence of
hypertension and impaired cognitive function, which was conducted the Sawah Lebar
Integrated Health Unit in Bengkulu City [4].

4 Conclusion

Degree II was the highest level of hypertension in the Banguntapan III Primary Health
Center, with 18 respondents (45.0%). In the Banguntapan III Primary Health Center, the
prevalence of impaired cognitive function is 2.5% for definite impairment and 55% for
probable impairment. The Kendall Tau test yielded a p value of 0,000 < o = 0,05 and a
correlation coefficient of -0.653**. This study demonstrates a relationship between high
blood pressure and cognitive function. The closeness of the relationship in this study is
strong, and the direction of the relationship is negative, implying that as hypertension
levels rise, cognitive function suffers.
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