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Abstract
The aim of this research was to analyze the risk factors of cognitive impairment post-is-
chemic stroke. This research was case control design, consisted of 38 cases and 38 control. 
Mini Mental State Examination (MMSE) and the Pittsburg Sleep Quality Index (PSQI) 
were tools to obtain data. Independent variables were age, gender, educational level, his-
tory of hypertension, exposure to cigarette smoke, medication compliance, and sleep 
pattern. The risk factors were age  (OR = 3,43; 95% CI = 1,08<OR<10,89), sex (OR = 2,67; 
95% CI = 1.05<OR<6,83), educational level (OR = 4,17; 95% CI = 1,60<OR<10,86), his-
tory of hypertension (OR = 1,60; 95% CI = 0,62<OR<4,17), exposure to cigarette smoke 
(OR = 1,24; 95% CI = 0,50<OR<3,04), medication compliance (OR = 6,59; 95% CI = 
2,23<OR<19,43), and sleep pattern (OR = 8,125; 95% CI = 2,88<OR<22,93). It is sug-
gested for ischemic stroke’s patient to maintain medication compliance and sleep pattern.
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Stroke can cause disorder of both 
physically and psychosocially. One of the 
problems caused by stroke is cognitive 
impairment in the patients. Percentage of 
cognitive impairment in stroke patients is 50-
75% (Rahayu et al., 2014). Cognitive disorders 
caused by stroke include attention, orientation, 
memory, and way of thinking (Batubara & 
Putri, 2018; Murtiyani et al., 2017).

Cognitive function is intended to 
show a person’s ability to learn, receive, and 
manage information from the surrounding 
environment. Brain damage is a factor that 
affect cognitive function, thus giving rise to 
manifestations of cognitive disorder. Damage to 
the left and right hemispheres gives a different 
form of symptoms because there has been a 
process of lateralization of certain functions to 
one hemisphere (cerebral dominance). Damage 
to the left hemisphere will cause impaired ability 
to speak, read, write, count, verbal memory and 

Introduction
Stroke is a disruption of the brain in 

local and / or global nerve function, appearing 
suddenly, progressively, and quickly. Stroke 
causes neurological disorders that lead to 
symptoms including paralysis of the face, 
unclear and influent speech, and others 
(Kemenkes RI, 2013).

The prevalence of stroke in Indonesia 
is 12.1 per 1000 population. It is increased 
according to Riskesdas in 2007 which was 8.3%. 
Stroke is the leading cause of death in almost 
all hospitals in Indonesia which is 14.5%. The 
prevalence of stroke based on the diagnosis 
of health workers and symptoms was highest 
in South Sulawesi (17.9%), DI Yogyakarta 
(16.9%), Central Sulawesi (16.6%), followed by 
East Java at 16 per mile (Kemenkes RI, 2013) . 
Changes in people’s lifestyle is one of the causes 
of an increase in the number of stroke patients 
from year to year (Irdawati, 2012).
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ischemic stroke.
The research was conducted at Surabaya 

Hajj Hospital. The case population was 
cognitive impaired patients after ischemic 
stroke after one to two years. While the control 
population in this study were patients without 
cognitive impairment after ischemic stroke after 
one to two years. The sample size in the case 
population was 38 ischemic stroke patients. The 
control sample was 38 ischemic stroke patients. 
The sampling method in this research is non 
probability sampling with accidental sampling 
technique.

The data collection instrument used 
respondents data questionnaire, Mini Mental 
State Examination (MMSE) questionnaire to 
measure cognitive function, and Pittsburg Sleep 
Quality Index (PSQI) questionnaire to measure 
sleep quality and patterns.

The data analysis technique used in this 
research was Odds Ratio (OR) calculation 
in Epi Info version 7.2.1.0 with a significance 
level of 95% Confidence Interval to see the 
risk magnitude of risk factors for cognitive 
impairment after ischemic stroke.
Result and Discussion

Research subjects aged >55 years were 
58 people (76.32%) and 18 people (23.68%) 
aged ≤55 years. The proportion of stroke 
patients aged >55 years who experienced 
cognitive impairment was 56.90% and those 
without cognitive impairment was 43.10%. The 
proportion of ischemic stroke patients aged ≤ 
55 years who experienced cognitive impairment 
was 27.78% and stroke patients aged ≤ 55 years 
who did not experience cognitive impairment 
was 72.22%. The calculation results of the 
risk obtained OR value of 3.43 with 95% CI = 
1.08 <OR <10.89. This indicates that the OR is 
significant so that ischemic stroke patients aged 
>55 years are at risk of cognitive impairment 
3.43 times greater than patients ischemic stroke 
aged ≤ 55 years (Table 1).

Female subjects were 33 people (43.42%) 
and as many as 43 people (56.58%) were male. 
The proportion of female stroke patients who 
experienced cognitive impairment was 63.64% 
and those who did not experience cognitive 
impairment was 36.36%. The proportion of 
male stroke patients who experienced cognitive 
impairment was 39.54%, and who did not 

skilled motor movements. Damage to the right 
hemisphere will cause impaired visuospatial 
function (perception), visuomotor, neglecta, 
visual memory, and motor coordination 
(Harsono, 2007).

Cognitive function disorder is a disorder 
of sublime brain function in the form of 
impaired orientation, attention, concentration, 
memory and language as well as intellectual 
function that is shown by the presence of 
disturbances in counting, language, semantic 
memory (words) and problem solving. Stroke 
increases the risk for cognitive decline as much 
as 3 times (Ratnasari, 2010).

In the United States, it is estimated 
that there are still around 500,000 new and 
recurrent stroke cases each year and there are 
currently around 4 million post-stroke people 
who experience neuropsychological symptoms 
(Suwantara, 2004). The risk of impaired 
cognitive function in stroke patients increases 
with age and reaches a peak at the age of 75 
years (Demarin et al., 2009).

Post stroke cognitive disorders are 
associated with long-term survival that leads 
to the quality of patients life (Health-related 
Quality of Life), which is the result of cognitive 
impairment and other sublime functions that 
can interfere with daily life activities and often 
cause patient dependence with others, as well 
as reducing work productivity (Rahayu et 
al., 2014; Rahman et al., 2017) which consist 
of 6 items related to assessment of cognitive 
function for stroke patients. The data was 
analyzed by univariate analysis and bivariate 
analysis by using Fisher test. From the statistic 
data, ρ value (0,02).

Several studies conducted homeland 
and abroad have proven that stroke can cause 
cognitive dysfunction. It can be checked by 
MMSE (mini mental state examination) test 
and the examination results show a decrease in 
one or more dominant values (Yudawijaya et 
al., 2011).
Methods

This research is an observational analytic 
study using a case control design. The aspects 
studied were risk factors of age, sex, level of 
education, history of hypertension, exposure to 
cigarette smoke, sleep patterns, and medication 
compliance to cognitive disorders in post-
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experience cognitive impairment was 60.46%. 
The calculation results of the risk obtained OR 
value of 2.67 with 95% CI = 1.05 <OR <6.83. 
This indicates that the OR is significant so that 
female ischemic stroke patients who are at risk 
of cognitive impairment 2.67 greater than male 
ischemic stroke patients (Table 1).

As many as 39 people (51.32%) of the 
research subjects completed education at the 
elementary level (elementary-junior high 
school) and 37 people (48.68%) completed 
education at the advanced level (high school and 
above). The proportion of stroke patients who 
completed primary education who experienced 
cognitive impairment was 66.67% and those 
without cognitive impairment was 33.33%. The 
proportion of stroke patients who completed 
advanced education who experienced cognitive 
impairment was 32.43% and those without 
cognitive impairment was 67.57%. The 
calculation results of the risk obtained OR 
value of 4.17 with 95% CI = 1.60 <OR <10.86. 
This indicates that the OR is significant so 
that ischemic stroke patients with primary 
education level were at risk of experiencing 
cognitive impairment 4.17 times greater than 
those with higher level of education (Table 1).

From 76 research subjects, 50 people 
(65.79%) had a history of hypertension and 
26 people (34.21%) did not have a history 
of hypertension. The proportion of stroke 

patients who have a history of hypertension 
who experience cognitive impairment was 54% 
and those without cognitive impairment was 
46%. The proportion of stroke patients who 
did not have a history of hypertension who 
experienced cognitive impairment was 42% 
and those without cognitive impairment was 
58%. The calculation results of the risk obtained 
OR value of 1.60 with 95% CI = 0.62 <OR <4.17. 
This indicates that OR is not significant so that 
a history of hypertension is not related with 
cognitive impairment after ischemic stroke 
and hypertension history is not a risk factor 
for cognitive impairment after ischemic stroke 
(Table 2).

Research subjects exposed to cigarette 
smoke were 40 people (52.63%) and those not 
exposed to cigarette smoke were 53 people 
(47.37%). The proportion of stroke patients 
exposed to cigarette smoke who experienced 
cognitive impairment was 52.5% and those 
without cognitive impairment was 47.5%. The 
proportion of stroke patients who were not 
exposed to cigarette smoke who experienced 
cognitive impairment was 47.22% and those 
who did not experience cognitive impairment 
was 52.78%. The calculation results of the 
risk obtained OR value of 1.24 with 95% CI = 
0.50 <OR <3.04. This indicates that OR is not 
significant so that exposure to cigarette smoke is 
not associated with cognitive impairment after 

Table 1. Demographic Characteristics of Ischemic Stroke Patients
Variable  Cognitive Impairment Total OR

95% CIYes
(n=38)

No
(n=38)

Age OR = 3,43
1,08<OR<10,8941-55 years 5 13 18

56-78 years 33 25 58
Gender OR = 2,67

1,05<OR<6,83Female 21 12 33
Male 17 26 43
Education Level OR = 4,17

1,60<OR<10,86Elementary – Junior 
High

26 13 39

Senior High and above 12 25 37

source : Primary Data
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ischemic stroke and cigarette smoke exposure 
is not a risk factor of cognitive impairment after 
ischemic stroke (Table 3).

Research subjects with normal sleep 
pattern were 34 people (44.74%) and who 
have abnormal sleep pattern were 42 people 
(55.26%). The proportion of stroke patients 
with abnormal sleep patterns who experienced 
cognitive impairment was 71.43% and those 
without cognitive impairment was 28.57%. The 
proportion of stroke patients with normal sleep 
patterns who experienced cognitive impairment 
was 23.53% and who do not experience 
cognitive impairment was 76.47%. The results 
of risk analysis obtained an OR value of 8.125 
with 95% CI = 2.88 <OR <22.93. This indicates 
that OR is significant so that ischemic stroke 
patients who have abnormal sleep patterns are 
at risk of experiencing cognitive impairment 
8.125 times greater than those who have normal 
sleep patterns (Table 4).

Research subjects who comply to 

medication were 49 people (64.47%) and who 
did not comply to medication were 27 people 
(35.53%). The proportion of stroke patients 
who were not compliant to take medication who 
experience cognitive impairment was 77.78% 
and those without cognitive impairment was 
22.22%. The proportion of stroke patient 
who comply to medication that had cognitive 
impairment was 34.70% and those without 
cognitive impairment was 65.31%. The 
results of risk analysis obtained an OR value 
of 6.59 with 95% CI = 2.23 <OR <19.43. This 
indicates that the OR is significant so it can be 
concluded that ischemic stroke patients who 
are not compliant to take medication at risk 
of cognitive impairment 6.59 times greater 
than ischemic stroke patients who comply to 
medication (Table 5).

Age is a risk factor for cognitive 
impairment after ischemic stroke according 
to reported research  (Knopman et al., 2011; 
Gorelick et al., 2015; Kabi et al., 2015; Al-Hashel 

Table 3.   Risk’s Value of Cognitive Impairment after Ischemic Stroke Based on Cigarette’s Smoke 
Exposure
Cigarette Smoke 
Exposure

Cognitive Impairment Total OR
95% CIYes

(n=38)
No
(n=38)

Exposed 21 19 40 OR = 1,24
0,50<OR<3,04Not exposed 17 19 36

 Source : Primary Data

Table 4. Risk’s Value of Cognitive Impairment after Ischemic Stroke Based on Sleep Pattern
Sleep Pattern Cognitive Impairment Total OR

95% CIYes
(n=38)

No
(n=38)

Abnormal 30 12 42 OR = 8,125
2,88<OR<22,93Normal 8 26 34

 Source : Primary Data

Table 2. Risk’s Value of Cognitive Impairment after Ischemic Stroke Based on State of Hypertension
Hypertension History Cognitive Impairment Total OR

95% CIYes
(n=38)

No
(n=38)

Have Hypertension History 27 23 50 OR = 1,60
0,62<OR<4,17No Hypertension History 11 15 26

Source : Primary Data
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et al., 2016. Unlike many neurodegenerative 
causes of cognitive impairment and dementia, 
vascular damage is preventable. Despite the 
heterogeneity of vascular cognitive impairment 
(VCI. The prevalence of cognitive decline 
after stroke will increase exponentially with 
increasing age  (Sun etal., 2014; Arboix, 2015; 
Zulkifly et al., 2016) which varies for the 
difference between the countries, the races, 
and the diagnostic criteria. The risk of post-
stroke cognitive impairment is related to both 
the demographic factors like age, education 
and occupation and vascular factors. The 
underlying mechanisms of post-stroke 
cognitive impairment are not known in detail. 
However, the neuroanatomical lesions caused 
by the stroke on strategic areas such as the 
hippocampus and the white matter lesions 
(WMLs. A stroke that occurs in someone with 
an older age can increase the risk of cognitive 
impairment than in a young age. This can occur 
due to other cerebrovascular pathology in the 
old brain that may occur due to a stroke that has 
ever suffered or a disease other than ischemic 
stroke (Putri et al., 2017).

Female is more at risk of experiencing 
cognitive impairment because of the role of 
endogenous sex hormone levels in cognitive 
function changes. Low level of estradiol in 
the body is associated with decreased general 
cognitive function and verbal memory. 
Estradiol is thought to be neuroprotective and 
can limit damage due to oxidative stress and 
is seen as a protective nerve cell from amyloid 
toxicity in cognitive impaired patients (Myers, 
2008). These results are consistent with the 
results of research conducted by Knopman et 
al., (2011).

Education level is a risk factor for 
cognitive impairment after ischemic stroke. 

Higher education levels can increase tolerance 
for cognitive impairment in stroke patients 
(Wu et al., 2013; Zulkifly et al., 2016; Putri et al., 
2017). The level of education itself is included as 
a risk factor for conflict because it can affect the 
expression of cognitive impairment (Sun et al., 
2014) which varies for the difference between 
the countries, the races, and the diagnostic 
criteria. The risk of post-stroke cognitive 
impairment is related to both the demographic 
factors like age, education and occupation and 
vascular factors. The underlying mechanisms 
of post-stroke cognitive impairment are not 
known in detail. However, the neuroanatomical 
lesions caused by the stroke on strategic areas 
such as the hippocampus and the white matter 
lesions (WMLs. According to Hanas et al., 
2016), education can improve the ability and 
strategies to solve problems so as to reduce the 
incidence of cognitive impairment after stroke.

Exposure to cigarette smoke is not a risk 
factor for cognitive impairment after ischemic 
stroke contrary to previous studies (Stroke 
Association, 2010). The patient’s smoking 
history also does not directly affect cognitive 
function (Totting et al., 2017). Nicotine in 
cigarettes will react in the brain 10 seconds after 
inhaling cigarette smoke. Nicotine binds to 
nicotinic receptors which facilitate the release 
of adrenergic neurotransmitters, this process 
is important in cognitive function, memory, 
alertness, and decreased appetite (Setiawati, 
2013). This might occur because cigarette 
smoke exposure is one of the risk factors for 
ischemic stroke, so most of the ischemic stroke 
patients who were respondents in the research 
were exposed to cigarette smoke (Wang et al., 
2016) CMIs are defined as microscopic regions 
of ischemia-related cellular death or tissue 
necrosis, invisible to the naked eye. CMIs 

Table 5. Risk’s Value of Cognitive Impairment after Ischemic Stroke Based on Medication 
Compliance
Medical Compliance Cognitive Impairment Total OR

95% CIYes
(n=38)

No
(n=38)

Comply 21 6 27 OR = 6,59
2,23<OR<19,43Uncomply 17 32 49

 Source : Primary Data
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frequently occur (16.7%–100%). Stroke and 
smoking are associated with morbidity because 
smoking can affect coagulation and can reduce 
blood flow to the brain and can increase the 
risk of clot formation which results in the risk 
of stroke by means of flow retardation or static 
flow phenomena (Fahrina et al., 2018).

History of hypertension is not a 
risk factor for cognitive impairment after 
ischemic stroke, the result of this research is in 
accordance with previous one (Martini, 2002; 
Brucki et al.,2012). The result is not in line with 
one conducted by Arntzen et al., (2010). The 
process of cognitive impairment in patients 
with hypertension begins with the occurrence 
of pathological changes in the blood vessels 
of the brain. Pathological changes in the brain 
will cause abnormalities in the brain vessels. 
Abnormalities and damage to brain vessels will 
cause an increased risk of cognitive impairment 
(Birns and Kalra, 2009; Arntzen et al., 2010).

The relationship between sleep disorders 
and risk factors for vascular disease such as 
stroke has been well documented but is not 
widely known. Sleep disorders may contribute to 
the pathological stroke vascular through direct 
and indirect mechanisms. The consequence of 
sleep disorders that are not treated immediately 
that is cognitive impairment is the slow 
rehabilitation process of stroke (Hermann and 
L., 2009). This condition because stroke has 
a significant impact on psychological well-
being, stroke patients will usually experience 
sleep disturbance as one of the impacts caused 
(Zulkifly et al., 2016).

Medication compliance is a risk factor 
for cognitive impairment after ischemic stroke 
(Putra et al., 2016). According to (Glader et 
al., 2010), compliance to take medication in 
stroke patients is often poor, 50% of patients 
do not continue treatment until two years after 
a stroke. According to Mellon et al., (2015), 
taking medication obediently is a secondary 
prevention of the incidence of cognitive 
impairment in post-stroke patients. Because in 
patients who have had a stroke there will be an 
increased risk of decreased cognitive function, 
the risk is even greater if compliance to taking 
medication is low so that the incidence of 
recurrent stroke occures (Rahayu et al., 2014)
which consist of 6 items related to assessment 

of cognitive function for stroke patients. The 
data was analyzed by univariate analysis and 
bivariate analysis by using Fisher test. From 
the statistic data, ρ value (0,02). Repeated 
ischemic stroke can result in an increase in 
the prevalence of cognitive impairment, the 
condition can result in a state of dementia 
(Putri, Mutiawati and Mahdani, 2017). Several 
factors are the reason for noncompliance in the 
treatment process, namely taking medication, 
among others in the form of 1) Factors related 
to the drug itself such as side effects that arise, 
the number of treatments at the same time, and 
too long for the treatment received; 2) Factors 
related to the patient himself such as mental 
state, financial condition, do not feel any health 
problems, and lack of knowledge of the benefits 
to be gained; 3) Factors related to health 
workers such as communication between health 
workers and patients is not good and the lack of 
skills of health workers so that patients do not 
understand the explanation given; 4) System-
related factors such as poor service provided 
by the insurance system or health insurance 
(Kurniawati, Ikawati and Gofir, 2015).
Conclusion

Demographic factors which are risk 
factors for cognitive impairment after ischemic 
stroke are age >55 years, female gender, level 
of basic education. Other factors that are at 
risk of causing cognitive impairment after 
ischemic stroke are abnormal sleep patterns, 
and medication non-compliance.

The results of this research indicate that 
sleep patterns and medication compliance are 
important factors to be controlled as an effort 
to prevent one of the post-effect of ischemic 
stroke, namely cognitive impairment. Therefore 
it is necessary to take preventive measures in 
the form of counseling and early detection of 
cognitive disorders. The results of the research 
are used as input for the hospital in making 
poster, leaflet, or pocket book material about 
the healthy lifestyle for stroke patients to avoid 
severe cognitive impairment to improve the 
quality of life of stroke patients.
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