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Abstract. Background: The elderly is prone to health problems such as geri-
atric syndrome, including cognitive impairment. One of the causes of cognitive
impairment is vascular disorders such as hypertension. Although hypertension is
not a contagious disease, the percentage of incidence in Central Java Province is
quite high. Lifestyle is one of the factors that influence the occurrence of hyper-
tension and should be noted that not all hypertensive conditions have symptoms
or complaints. Aim: To determine the correlation of hypertension with cognitive
impairment in the elderly in Jatinom, Klaten. Methods: Observational analytic
with cross sectional design. The study required 35 subjects over 60 years who
had hypertension. The study was conducted by home visit by measuring blood
pressure and submitting questions and orders according to the Mini Mental State
Examination (MMSE). Results: Analysis using the MannWhitney test obtained p
value= 0,000 (p< 0.05) for hypertension and the level of education with MMSE
score. Hypertension and the level of education can affect cognitive impairment
in the elderly (elderly 60–74 years old and old age 75–90 years old). Cognitive
impairment was not correlated with age, sex, occupation, family history, diabetes
mellitus, stroke, smoking, alcohol consumption, physical activity, and body mass
index Conclusion: There was a significant correlation between hypertension and
the level of education with cognitive impairment..
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1 Introduction

In 2018, the estimated population in Indonesiawas 265,015,313 peoplewith a percentage
of 10.7% of the population aged 60 years and over. The age of more than 60 years, which
is commonly called the elderly, is increasing every year because life expectancy has
increased [1] In 2020 it is estimated that the elderly population will increase by 11.34%
of the Indonesian population [2] Klaten is one of the city in Central Java with an area
of 65,556 hectares and has a population in 2016 of 1,163,218 people, as many as 6.4%
are over 60 years old with most of them being dominated by women. Jatinom is one of
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the sub-districts as the location for data collection with a population of 54,472 people
with 704 more women than men and 8,073 people aged over 60 years [3] Elderly people
in high risk of geriatric syndrome disorders such as cognitive disorder which is one of
the most common disorders in addition to nutritional disorders, urinary incontinence
and depression with a percentage of 38.4% [4] Cognitive impairment can occur due to
various factors, including low levels of education, less of physical activity, hypertension,
diabetes mellitus [5–7] Central Java has the highest proportion of non-communicable
cases, hypertension reported at 64.83%, dominated by adults and mostly women [8]
In Klaten Regency the percentage of hypertension is 6.83%[9] Hypertension is part of
cerebrovascular diseases due to increased blood pressure, it can cause brain damage.
Changes in the structure and function of the brain can cause neuropathological disorders
resulting in cognitive impairment, such as decrease in memory and thinking. Previous
study stated that the longer a person has hypertension, the lower cognitive function will
be [6, 7].

Elderly is the condition of a more than 60 years old according to Undang-Undang
number 13 of 1998 and Peraturan Pemerintah Republik Indonesia number 43 of 2004.
The World Health Organization (WHO) classifies the level of elderly into: middle age
(45–59 years old), elderly (60–74 years old), old age (75–90 years old), and very old
(more than 90 years old) [8] The effects of aging can generally seen in someone who
enters 40 years old. Several theories regarding aging such as the free radical theory. The
free radical theory states that aging process is tissue damage resulting from oxidative
metabolism that reacts with cellular components. These components such as proteins,
lipids and DNA form molecules that do not function and interfere with other cell func-
tions due to free radicals. Free radicals are composed of unpaired electrons so that when
they act they will find their main partner with unsaturated fats and proteins. The binding
of these free radicals will change the structure of the cell membrane to be permeable and
cause mitochondria and lysosomes to be disrupted. In addition, the work of DNA for
chromosomal mutations can be disrupted because free radicals damage cell membranes
or chromosomes. Levels of free radicals when the amount exceeds the concentration
causes changes in aging process. Getting older will affect physiological conditions that
will experience various changes from the function of physical conditions. The character-
istic of aging physiological condition is homeostenosis, which means reduced homeo-
static reserves in each organ, the body’s physiological reserves to deal with homeostasis
decrease. To return to homeostasis requires a large physiological reserve [10].

2 Literature Review

A. Hypertension
Hypertension is a condition of increasing blood pressure more than normal based

on the Joint National Committee (JNC) VII, more than 140 mmHg for systolic blood
pressure and or diastolic blood pressure of more than 90 mmHg as measured using
a sphygmomanometer. Hypertension is classified into normal (systolic < 120mmHg
and diastolic < 80 mmHg), prehypertension (systolic 120–139 mmHg or diastolic 80–
89 mmHg), grade 1 hypertension (systolic 140–159 mmHg or diastolic 90–99 mmHg),
grade 2 hypertension (systolic 160 mmHg or diastolic 100 mmHg). Hypertension in
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elderly causes a decrease in the elasticity of the arteries so that the systolic blood pres-
sure is higher and the diastolic blood pressure is lower, which is called isolated systolic
hypertension. This condition can be influenced by degenerative process, so that the
incidence of hypertension increases especially in the female elderly. Hypertension can
caused by genetics, metabolic syndrome and lifestyle such as excessive body weight,
lack of activity, stress, smoking habits, alcohol consumption and narcotics consump-
tion. Increasing blood pressure can caused by the presence of renal artery stenosis due to
atherosclerotic lesions and obstructive sleep apnea. Factors that can cause hypertension
also increase levels of saturated and unsaturated fats, cholesterol levels in the blood.
Thus, the body compensates by forming adipose tissue. Excessive production causes
dysfunction resulting in increased pressure in the blood vessels. The older a person is,
the higher incidence of hypertension[11] Blood pressure influenced by cardiac output
and total peripheral resistance as parameters, if there is increasing blood pressure, car-
diac output and total peripheral resistance also increase[10, 12] Arterial blood vessels in
hypertension are narrowed, stiff and thicken. Arteries elasticitywill be decrease resulting
in increasing of vascular resistance. Uncontrolled hypertension can cause various com-
plications of cardiovascular disease such as stroke, heart failure, coronary heart disease
and can even cause a decrease in cognitive function in the central nervous system. The
longer person suffers fromhypertension, the lower of cognitive function, especially in the
elderly[6, 10] Damage of brain blood vessels is the main target for the effects of hyper-
tension so that structural and functional changes occur and causing neuropathological
abnormalities. It can lead to cognitive impairment[13].

B.Cognitive Function
Cognitive functions include memory, attention, language, visuospatial and executive

functions that are interconnected, and memory is the most frequently impaired. Mem-
ory is the ability to remember information, it is classified into memory based on the
duration of storage, namely short-term and long-term memory and based on the type of
information stored, namely implicit and explicit memory. Implicit memory is material
that is stored by itself without each one being aware of it, such as the ability to ride a
bicycle, while explicit memory is material that is consciously stored by each one so that
it can be conveyed to others. This explicit memory is often impaired[14, 15] Cognitive
impairment generally occurs due to disturbances in the central nervous system related
to the degeneration process, problems with reduced oxygen supply to the brain, vitamin
deficiencies, genetic and nutritional problems. Factors that influence the occurrence of
impaired cognitive function include disorders involving brain structures such as a history
of trauma and malignancy, metabolic disorders and infections. If cognitive impairment
occurs in old age, the influencing factors can be increasing age, gender, genetics, recent
educational history, history of diseases related to brain and environmental problems[16]
Cardiovascular disease such as hypertension has risk factors for atherosclerosis which
can reduce cognitive function in memory and easily happened in obese patients. Stroke
can occur as a risk of atherosclerosis and at risk for impaired cognitive function[17]
Cognitive impairment are classified into dementia and non-dementia cognitive disor-
ders or called mild cognitive impairment (MCI)[18] In conducting a cognitive function
examination, using the Mini Mental State Examination (MMSE)[15].



Correlation Between Hypertension and Cognitive Impairment 409

Mild cognitive impairment is a conditionwith one ormore declines in cognitive func-
tion but does not interfere with daily activities, so it is a mild cognitive function disorder.
In MCI, symptoms of memory decline, daily activities and cognitive functions are not
impaired[18] MCI often occurs in more than 65 years old with prevalence of 10–20%. It
can develop into dementia when amyloid and neurofibrillary plaques are deposited in the
neocortex and presence of Apolipoprotein E epsilon 4 (ApoE4) as a carrier that convert-
ing from MCI to Alzheimer in people with cognitive decline[19] Biological risk factors
that influence of MCI include genetics, cardiovascular disease, endocrine disease, neu-
ropsychiatric disease, head injury and free radicals. The presence ofApoE4 as amediator
of amyloid deposition is a genetic factor for MCI. Cardiovascular diseases are common
such as hypertension, hypercholesterolemia and stroke. Hypertension occurs because
of impaired endothelial circulation and dysfunction. Hypertension grade 2 according to
JNCVII shows a higher prevalence ofMCI than grade 1. The occurrence of stroke caused
by uncontrolled blood pressure so that hypertension complications can also cause cog-
nitive function disorders. The effect of hypercholesterolemia on cognitive decline is still
dubious, but several studies state that hypercholesterolemia is a factor in the occurrence
of Alzheimer’s dementia. Metabolic disease can cause a decrease in blood perfusion
to the brain and increasing the incidence of atherosclerosis which results in neurode-
generative changes in the form of decreased cognitive function such as hyperglycaemia
and hypoglycaemia conditions. Neuropsychiatric diseases that generally affect cognitive
function disorders such as depression, personality disorders and loss of interest. Damage
from head injuries is as much risk as Alzheimer’s dementia and Parkinson’s dementia.
As in the theory of aging in the form of free radical theory, chemical changes occur that
have an impact on damage to body tissue components such as carbohydrates, fats and
proteins that often occur in Alzheimer’s dementia[18] There are classifications of MCI,
namely amnestic MCI and non-amnestic MCI, divided into singular and plural domains.
AmnesticMCImeansmemory impairment, in the absence of other cognitive dysfunction
it means single domain amnestic MCI, while if there are other cognitive dysfunctions,
it is included in multiple domain amnestic MCI. Single-domain non-amnestic MCI is
a disorder of the domain of a cognitive function other than memory, if more than one
domain means it includes multiple domain non-amnestic MCI[18].

Dementia means decrease in one or more cognitive components and disturbances of
daily living, including severe cognitive functions. Dementia can occur due to develop-
ment ofMCI. In general, someone with dementia will be indifferent, easily confused and
experience decreased activity. Dementia has several classifications namely Alzheimer’s
dementia, vascular dementia, Lewybodies dementia, Parkinson’s disease dementia, fron-
totemporal dementia, Huntington’s dementia, and mixed dementia. Alzheimer’s demen-
tia and vascular dementia are more common than other types of dementia. As many as
24 million global cases of dementia, 60% have Alzheimer’s dementia and 20% have
vascular dementia[18].

C.Mini Mental State Examination (MMSE).
Examination for cognitive function can use several instruments such as MMSE,

Clock Drawing Test (CDT) and Montreal Cognitive Assessment (MoCA). The most
common and the easiest examination is MMSE with a specificity of 92.2% and a sensi-
tivity of 78.7%, primarily screening for dementia or Alzheimer’s disease which mostly
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Table 1. Mini Mental State Examination (Mmse)

Aspect Instructions Score

Orientation Inquire about the time, date month, year, season, and place
ward/floor, hospital, district, town, country

10

Registration Examiner names 3 objects (eq. Apple, table, penny) and
asks the patient to repeat (1 point for each correct. Then the
patient learns the 3 names repeating until correct)

3

Attention and calculation Subtract 7 from 100, then repeat from result. Continue 5
times: 100, 93, 86, 79, 65. Alternative spell WORLD
backwards DLROW

5

Recall Ask for the names of the 3 objects learned earlier 3

Language Name 2 objects (e.g. pen, watch) 2

Repeat “No ifs, ands, or buts 1

Give a 3 stage command, score 1 for each stage (eg. Place
index finger of right hand on your nose and then on your
left ear)

3

Ask the patient to read and obey a written command on a
piece of paper. The written instruction is “close your eyes”

1

Ask the patient to write a sentence, score 1 if it is sensible
and has a subject and a verb

1

Copying Ask the patient to copy a pair of intersecting pentagons 1

Table 2. MMSE INTERPRETATION

Categories Score

Mild 21 - 26

Medium 15 - 20

Medium – Severe 10 - 14

Severe < 9

occurs in people over 65 years old. The MMSE consists of 11 domains with a total
score of 30. There are 6 aspects that are assessed in the MMSE examination, namely:
orientation, registration, calculation, memory, language, and construction[4] (Table 1).

Assessing the results of the field construction function in the form of two pentagons,
it should be seen that the sampled image must intersect between the two corners. The
result of MMSE score is influenced by several things such as education level and age. If
someone has less than 4 years of education, the results obtained can be less than 25. In
normal people, generally they can complete this test within 8 min, while in people with
impaired cognitive function it can take longer to about 15 min. Based on age, increasing
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an age may result in lower MMSE score[20, 21] Total score in MMSE are classified into
4 categories, namely mild, medium, medium-severe and severe[15] (Table 2).

3 Method

The type of this research is observational study with cross-sectional research design.
The subjects in this study were elderly more than 60 years old, willing and having
blood pressure results showing hypertension or having a history of hypertension Elderly
people who cannot write, suffer from depression, hearing loss (deaf), visual impairment
(blind) and speech disturbance excluded from the research subject. From the sample size
formulation, the required number of samples is 35 people.

Independent variable in this study is hypertension in elderly. Hypertension means
increasing of blood pressuremore than 140/90mmHgusing sphygmomanometer, elderly
means people more than 60 years old. Dependent variable in this study is cognitive func-
tion in elderly when elderly having cognitive impairment using MMSE score. The other
variables that included in this study are smoking, physical activities, body mass index.
The instruments needed to conduct this research include stethoscope, sphygmomanome-
ter, scales, Mini Mental State Examination (MMSE) Questionnaire, research approval
sheet, research questionnaire related to identity and other data.

This study analyses using statistical software in SPSS. All data results were tested for
normality by Saphiro Wilk because the number of data was less than 50. The normality
test found that the distribution of data was not normal distribution. So to analysis the
relationship between hypertension and other variables with cognitive function, which is
a categorical scale with the Mann Whitney test.

4 Result and Discussion

This research was conducted in Jatinom which is located in Klaten Regency, total 35
respondents. Researcher visiting the house of each prospective respondent and it took
1 week. This research has been approved by the ethics committee from Faculty of
Medicine, Universitas Islam Indonesia with number 13/Ka.Kom.Et/70/KE/VI/2020.

4.1 Subject Characteristic

Based on the results of the required subject, from 35 elderly respondents according to
the inclusion and exclusion criteria, there were 25 female subjects and 10 male sub-
jects. The results explain the characteristics of the subject, the gender, age, occupation,
last education, habits including alcohol consumption, smoking and physical activity,
family history of illness, past history of illness and body mass index. From the data
obtained age categorization in the form of elderly with range of 60–74 years old and old
age 75–90 years old. Many elderly in the research location are no longer working and
some of them still working as traders or laborers. Many respondents whose educational
background is Elementary School. Based on research data related to the habits of the
elderly, no one consumes alcohol, 3 elderly are still smoking since they were young.
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Most subjects perform daily activities rarely requiring a large energy expenditure per
day of less than 150 min. Total 35 elderly with history of hypertension were willing to
be respondents, most of them did not have a family history of hypertension. However,
there are 3 elderly who have a history of stroke and 1 elderly has a history of type II
diabetes mellitus. Based on the results of anthropometric examinations, many people are

Table 3. SUBJECT CHARACTERISTIC

Characteristic Total Percentage

Gender
Male
Female

10
25

28.6
71.4

Age
Elderly (60–74 years old)
Old age (75–90 years old)

29
6

82.9
17.1

Work
Work
Unemployment

13
22

37.1
62.9

Educational background
Elementary school
Junior high school
Senior high school
College

13
11
9
2

37.1
31.4
25.7
5.7

Alcoholic
Yes
No

0
35

0
100

Smoking
Yes
No

3
32

8.6
91.4

Physical activities
Mild
Moderate
Severe

32
3
0

91.4
8.6
0

Hypertension family history
Yes
No

13
22

37.1
62.9

Past medical history
Hypertension
Stroke
Diabetes mellitus
Head injury

35
3
1
0

100
8.57
2.85
0

(continued)
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Table 3. (continued)

Characteristic Total Percentage

Degree of hypertension
Prehypertension
Hypertension grade 1 and 2

13
22

37,14
62,86

Body mass index
Normal
Overweight

7
8

20
22,9

Obesity grade 1
Obesity grade 2
Cognitive function

15
5

42,9
14,3

Normal
Mild
Moderate

5
15
15

14,28
42,86
42,86

Moderate-severe
Severe

0
0

0
0

obesity. The results obtained from the interpretation of the MMSE, 5 people with nor-
mal cognitive function, 15 people with mild degrees and 15 people with severe degrees
(Table 3).

4.2 Subject Characteristic Based on Cognitive Function

After checking blood pressure, subjects were checked for MMSE. The results of the
examination obtained 5 people (14.29%) had normal cognitive function while 30 people
(85.71%) experienced a cognitive impairment, eithermild ormoderate. Allmale subjects
experienced a cognitive impairment, while 5 women with normal cognitive function
and 20 experienced a cognitive impairment. In elderly, 5 people in normal cognitive
function and 24 people experienced a decrease while all old age subjects experienced a
cognitive impairment. As many as 13 people who work has normal cognitive function
and the others has cognitive impairment. Twenty-two people who are unemployment, 18
people experience cognitive impairment. All subjects with elementary and junior high
school education experienced a cognitive impairment, while 5 people with senior high
school education and 1 in college education experienced a cognitive impairment. Three
subjects who had a smoking habit experienced a cognitive impairment. Subjects with
mild daily activities were 27 people and all those who hadmoderate activity experienced
a cognitive impairment. A total of 11 people with a hypertension family history and 19
people without it experienced a cognitive impairment. Three people who had a history
of stroke and 1 with a history of diabetes mellitus experienced a cognitive impairment.
All subjects with normal body mass index, 6 overweight people, 13 people with obesity
grade 1 and 4 people with obesity grade 2 were found to have cognitive impairment
(Table 4).
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Table 4. Result Based On Cognitive Function

Characteristic Normal cognitive function % Cognitive impairment % p value

Gender
Male
Female

0
5

0
14,29

10
20

28,57
57,14

0,132

Age
Elderly
Old age

5
0

14,29
0

24
6

68,57
17,14

0,279

Work
Work
Unemployment

1
4

2,86
11,43

12
18

34,29
51,42

0,398

Educational
Elementary
Junior High
Senior High
College

0
0
4
1

0
0
11,43
2,86

13
11
5
1

37,14
31,42
14,29
2,86

0,000

Alcoholic
Yes
No

0
5

0
14,29

0
30

0
85,71

1,000

Smoking
Yes
No

0
5

0
14,29

3
27

8,57
77,14

0,466

Physical activities
Mild
Moderate
Severe

5
0
0

14,29
0
0

27
3
0

77,14
8,57
0

0,466

Family history
Yes
No

2
3

5,71
8,57

11
19

31,43
54,29

0,888

Past history
Hypertension
Stroke
Diabetes
Head injury

5
0
0
0

14,29
0
0
0

30
3
1
0

85,71
100
100
0

0,000

Hypertension
Prehypertension
Hypertension1,2

2
3

5,71
8,57

11
19

31,43
54,29

0,000

Body mass index
Normal
Overweight
Obesity grade 1
Obesity grade 2

0
2
2
1

0
5,71
5,71
2,86

7
6

13
4

20,00
17,14
37,14
11,43

0,421

5 Discussion

After the data is collected, a normality test is carried out to determine the distribution of
the data. Because of the data is less than 50, it is using saphiro wilk. The test results of
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all variables in this study obtained a p value < 0.05 so that the next test was carried out
using the Mann Whitney test.

One of the cerebrovascular diseases is hypertension. Based on the causes, hyper-
tension divided into primary or essential hypertension and secondary or non-essential
hypertension. The cause of primary hypertension is unknown or idiopathic but some of
them are associated with lifestyle factors and occur in about 90%.Meanwhile, secondary
hypertension can caused by kidney problems, metabolic disorders and the use of certain
drugs, such as the contraception pill[22].

According to JNCVII, hypertension is classified into normal, prehypertension, grade
1 hypertension and grade 2. Factors that cannot modified are age, gender, and hered-
ity. Factors that modifiable in the form of lifestyle such as excessive salt consumption,
fatty foods, smoking, alcohol, physical activity, obesity and stress. A person with hyper-
tension does not have all symptoms. The symptoms are not specific such as dizziness,
headache, palpitations, blurred vision and fatigue[22] The prevalence of hypertension in
elderly increases due to decrease elasticity of arterial blood vessels causing endothelial
damage so that cerebrovascular blood flow is blocked and increases blood pressure. This
condition can cause cognitive impairment. Hypertension, which is a cerebrovascular dis-
ease, may play a role in the degenerative process of cognitive impairment with cerebral
microvascular changes as well as hypoperfusion, demyelination and ischemic lesions
in the white subcortex[23] Cognitive means a process that involves sensory process.
Aspects assessed here are orientation or visuospatial, calculations, memory or ability to
remember, language, and praxis or construction. Cognitive impairment is common in
elderly. Risk factors that can play a role in impaired cognitive function such as gender,
age, smoking habits, education level, lack of physical activity, dyslipidemia, hyperten-
sion, stroke, coronary heart disease, diabetes mellitus and depression[24] The results
of data analysis using Mann Whitney test showed a relationship between hypertension
and cognitive function in the elderly, indicated by the value of p = 0.000, which means
that it is related. These results are the same as the other research[6] Older people will
experience structure and function changes of the brain as a target organ for hypertension
followed by biochemical changes in the central nervous system so that they are at risk
of decreasing cognitive function, especially memory[25] If hypertension can be treated
it can prevent complications such as stroke and decline in cognitive function[26] Long
history of hypertension also affects the decline in cognitive decline and affect the quality
of life[6].

These results also influenced by the last education level of the elderly. The results
indicate the p value = 0.000 which means there is a relationship. In accordance with
previous research, the achievement of high level of education able to prevent cognitive
decline in elderly so that the results are normal. There is a theory regarding the synaptic
reserve hypothesis which explains that someone with higher education has more brain
synapses than people with low education[25, 27].

There is no relation between family history of illness and cognitive function, it is
possible that other factors play a role in these conditions such as physical activity, diet,
stress, heredity, infectious diseases and other degenerative diseases[7] Smoking habits,
alcohol consumption and physical activity from this study have no relation. Physical
activity is a structured activity that can improve the cognitive function of the elderly and
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the volume of the hippocampus which plays a role in memory[28] Similar with previous
research, this study has no correlation between age, gender, diabetes mellitus, stroke,
occupation, family history of disease and body mass index with cognitive impairment
in the elderly[29–31] Based on data analysis, age is not related to cognitive impairment
because there are differences between classifications in the elderly[29, 30]. Less than
75 years old, incidence of cognitive impairment between women andmen is the same, so
it cannot be concluded that gender has effect on cognitive function disorders. However,
at the age of more than 80 years old, many women experience a decline in cognitive
function which is influenced by deteriorating socio-economic conditions[29] An elderly
easily experiences a cognitive impairment associated with the habit of consuming foods
containing excessive carbohydrates and fats[29].

This study has limitation of not further investigating regarding other factors that may
be associated with hypertension. As well as the number of subjects that slightly affect
the data analysis.

6 Conclusion

Hypertension affects cognitive function in the form of a decline in the elderly. The last
education of an elderly affects cognitive function disorders. There is no relationship
between age, gender, occupation, family history of similar diseases, diabetes mellitus,
stroke, smoking, alcohol consumption, physical activity, body mass index to impaired
cognitive function.

Further research is needed to explain factors to prognosis of hypertension that affect
cognitive impairment by increasing the number of samples, using other instruments
and different research methods such as cohorts. Research is needed related to the type
of medication consumed by the elderly with hypertension to determine the effect of
treatment on preventing cognitive impairment.
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