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as well.
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Introduction the cxlcuq (.)f ischemic stroke-related u.cm.'({mll dillTIilgC-i.ll]d

the cognitive status and/or the significant cognitive
Cognitive decline is currently becoming an important improvement among stroke survivors who have similar
complication of ischemic stroke. Post-stroke cognitive clinical conditions. Several factors recognized as the
decline caused a significant decrease in quality of life aifl}  determinants of cognitive reserve are occupation, routine
increase of mortality of the ischemic stroke survivors.! A physical activity, routine social activity, and level of
systematic review and mela-anatsis conducted by education.”®

Pendlebury and Rothwell showed that the prevalence of e gydy focused on investigation of the significant
EQRIive decline among ‘er()kc‘ Survivors was about 7- relationship between level education as the representation
4]_%'_ Tts E)I'CVEIICII(‘ZC was h1ghe$l‘1n the first year after onset of cognitive reserve and the occurrence of post-ischemic
of stroke.” The wide range of its prevalence was mostly stroke cognitive decline has never been conducted,
determined by several factors, including the population of including ﬂ] Indonesia. Most of the previous studies were
the subjects, the time of the assessment of cognitive status,  fooyged on the investig@En of the significant relationship
the mstrument of the assessment of cognitive status used, between well-identified NCTTTEARER f;:ct()rs, including age,
the characteristics of vascular risk factors of the subjects, hypertension, diabetes mellitus, dyslipidemia, and uaLrEal
and cognitive reserve possessed by the subjects.” fibrillation, and decrease of cognitive status among stroke

Cognitive reserve is a concept, besides brain reserve, which survivors.”'®!! A cohort study conducted by Levine et al. in
theoretically determines whether an individual is overall stroke survivors, both ischemic and haemorrhagic
susceptible to cognitive decline after experiencing neuronal subtype of stroke, showed that low level of education was
damage *® In the context of ischemic stroke, the concept of  significantly decrease their cognitive status, prominently on
cognitive reserve may account for the discrepancy between executive domain."”
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This was first study conducted to investigate the
significant relationship between level of education and
cognitive status in ischemic stroke survivors. The ischemic
stroke survivors included in this study represented hospital-
based population rather than community-based population.

(4]
Methods

This was a cross-sectional study involving all of ischemic
stroke outpatients attending to two main referral hospital in
West Nusa Tenggara, Mataram General Hospital and
Mutiara Sukma Mental Hospital during period of January —
June 2019 after fulfilling the inclusion but not exclusion
criteria. The inclusion criteria were subjects with prior
history of ischemic stroke, literate, fully conscious,
voluntary participated, and speaking in Indonesia
Language. The exclusion criteria were previous diagnosis
of pre-stroke cognitive impairment, the evidence of
clinically significant depression, and aphasia and motor
dysfunctions that interfere cognitive assessment. Subjects
were considered to have clinic;signiﬂc;mt depression if
the results of screening test of depression using Beck
Depression Inventory-1I (BDI-II) showed score of 14-
3"4 This study was conducted in January — June 2019.
Written informed consent was obtained from all of the
subjects . This study was conducted after getting
approvement from Komisi Etik Penelitian Kesehatan
Universitas Mataram with the ethical clearance number
401/UNI18.FI/ETIK/2018.

The data collected in this study were demographic and
clinical characteristics, level of education and cognitive
status of the subjects. The demographic data of subjects
consisted of age and gender. The clinical data of subjects
consisted of stroke onset, location of lesion, hypertension,
diabetes mellitus, dyslipidemia, and atrial fibrillation. The
level of education was categorized into two groups, i.e =12
vears and <12 years according to previous studies.'*"'® This
categorization of level education was aimed to distinguish
subjects with higher level of education (=12 years) and
)se with lower level of education (<12 years), so that the
relationship between level of education and cognitive status
of these subjects could be analyzed . The instrument used in
the assessment of cognitive status was Montreal Cognitive
Assessment in  Indonesia version (MoCA-Ina) scores
ranged between 0-30. Based on this instrument, subjects
with score of 26-30 were considered to have normal
cognitive status, while those with score of 0-25 were
considered to have cognitive impairment.'?

Thmoke onset was graded into four categories of time,
i.e<3 months, >3 to 12 months, >12 to 24 months, and >24
months. The location of lesion was determined by clinical
examnination and head CT scan results and categorized into
location, right and left hemispheres respectively. All
clinical data of subjects were obtained from questionnaire
and their medical records.

The data weln:lresemed as mean (95%CI) unless otherwise
stated. The relationship between level of education and
cognitive status were analyzed using Chi-square test. The
zlssocati()n between clinical data and cognitive status was
also analyzed using chi-square test. Statistical significance
was set to be p<0D.05. All data was analyzed using a
computer program.

Results

Characteristics of the Subjects

There were 191 ischemic stroke outpatients recruited at the
baseline survey during January — July 2019 and 166 of
them fulfilled the inclusion but not exclusion criteria
(n=166), as shown in Figure 1. These eligible subjects were
obtained from Mataram General Hospital (n=114) and
Mutiara Sukma Mental Hospital (n=52). The mean age of
the subjects was 58 years and 68.7% of them were male.
The demogféthic and clinical data as well as level of
education is presented in Table 1.

Subjects at baseline survey
(n=191)

Subjects who were excluded
{n=25) due to one or combination
of conditions below:

¢ llliterate

~——————————p | * Priorhistory of pre-stroke
cognitive impairment

®  Clinically significant depression

& Aphasia and motor dysfunctions
that interfere cognitive assessment

r

Subjects eligible for the present
study (n=166)

Figure 1. Diagram of subjects recruitment in the present study

The Association between Level of Education as well as
Clinical Characteristics and Cognitive Status

Cognitive decline in this study were found 80.1% of the
total subjects (n=133). After grouping subjects into two
groups, namely cognitive decline and normal cognitive
status  groups, level of education was significantly
associated with cognitive function of the subjects and so
was hypertension (Table 2).

Discussion

Cognitive decline among ischemic stroke survivors are now
getting attention, since its prevalence is consistently quite
high in several studies conducted in different population,
either in community-based or hospital-based ischemic
stroke  survivors  population. Epidemiologic  studies
conducted in several countries showed that the prevalence
of post-ischemic stroke cognitive decline was in the range
of 38-56.6%."'"2" Similar studies conducted in some
regions of Indonesia, including Jakarta and Bandung using
Montreal Cognitive Assessment in Indonesia version
(MoCA-Ina) as cognitive assessment instrument, showed
higher prevalence of post-ischemic stroke cognitive decline,
in the range of 60.44-72%.'7?! Consistent with the studies
conducted in some Jakarta and Bandung, the result of this
study showed that its prevalence was about 80.1%.

Not all of ischemic stroke patients will be suffered from
cognitive decline. The vulnerability of the stroke survivors
to be suffered from cognitive decline is mainly determined
by the existing vascular risk factors. Previous studies, both
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Tablel.Demographic and Clinical Characteristics of the Subjects

Variables Mean (95%CI), unless otherwise stated
(n=166)

Age, years 58,67 (57.22 - 60.17)
Male, n (%) 114 (68.7)
Level of education, n (%)
<12 years 74 (44 .6)

=12 years 92(554)
Slrokesel. n (%)

<3 months 3602217
>3 — 12 months 74 (44 6)
>12 - 24 months 32(19.3)
>24 months 24 (14 4)
Location of lesion, n (%)

Right hemisphere 85(51.2)
Left hemisphere 81 (48.8)
Hypertension, n (%) 128 (77.1)
Diabetes mellitus, n (%) 37(22.3)
Dyslipidemia, n (%) 85(51.2)
Atrial fibrillation, n (%) 19(11.4)
MoCA-Ina score, n (%)

Normal (0-25) 33 (19.88)

Cognitive decline (26-30) 133 (80.1)

MoCA-Ina=Montreal Cognitive Assessment in Indonesia version.

Table 2.The demographic and clinical characteristics between cognitive declineand normal cognitive status groups

Cognitive Status
Variables Cognitive Decline Normal p-value
(n=133) (n=33)
Gender,n (%)
Male 92(554) 22 (13.3) 0.781
Female 41(24.7) 11 (6.6)
Level of education, n (%)
<12 years 66 (39.8) 8 (4.8) 0.009*
=12 years 67 (404) 25(15.1)
StrokEJnset, n (%)
<3 months 32(193) 4(24)
>3 — 12 months 53(319) 21 (12.7) 0.099
>12 - 24 months 27 (16.3) 5(3.0)
>24 months 21(12.7) 3(1.8)
Location of lesion, n (%)
Right hemisphere 66 (39.8) 19(11.4) 0413
Left hemisphere 67 (404) 14 (8.4)
Hypertension, n (%)
Yes 108 (65.1) 20 (12.0) 0.012%
No 25(15.1) 13 (7.8)
Diabetes mellitus
Yes 30(18.1) 7(4.2) 0.868
No 103 (62.0) 26 (15.7)
Dyslipidemia
Yes 70(42.2) 15 (9.0) 0.460
No 63 (38.0) 18 (10.8)
Atrial fibrillation, n( %)
Yes 17(10.2) 2(1.2) 0.371
No 116 (69.9) 31 (18.7)

*indicate p<0.05 (significant)

original articles and systematic reviews, were more focused on the identification of the significant association of vascular
risk factors of ischemic stroke and the pl‘evce of post-ischemic stroke cognitive decline.**** In general, vascular risk
factors are divided into two main groups, non-modifiable and modifiable risk factors respectively. Non-modifiable risk
factors commonly consist of age, gender and ethnicity, while modifiable risk factors consist of hypertension, diabetes
mellitus, dyslipidemia, and atrial fibrillation.” In the pathophysiology of post-ischemic stroke cognitive decline, vascular
risk factors mediate the occurrence of neurovascular unit dysfunction and cerebral blood flow dysregulation in certain brain
regions serving particular cognitive functions, either independently or by their interaction with stroke event.” Recent studies
show that age is the main predictor for the occurrence of post-ischemic stroke cognitive decline compared to the overall
existing vascular risk factors®® Among modifiable vascular risk factors, hypertension is the main predictor for the
occurrence of p{)aschemic stroke cognitive decline.27 In this study, among various vascular risk factors identified, only
hypertension had a significant relationship with the decline of post-ischemic stroke cognitive status. This result indicated a
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significant C()nsistencyhe relationship between hypertension and the prevalence of post-ischemic stroke cognitive decline
among recent studies. The proposed mechanisms underlying the role of hypertension in the development of post-ischemic
stroke cognitive decline is the occurrence of hypertensi(xﬁlelted small vessel disease and arterial stiffness resulting in both
white matter and gray matter changes, especially in the prefrontal cortex, hippocampus, and inferior temporal cortex and
inferior parietal lobules, brain structures important in carrying out cognitive functions.®® The association between
hypertension and post-ischemic stroke cnitive decline described above is strongly influenced by advancing age.™
Antihypertensive treatment is beneficial in reducing the risk of stroke and post-stroke cognitive decline

In addition to the existing vascular risk factors, the vulnerability of ischemic stroke survivors to be suffered from cognitive
decline is also determined by their cognitive reserve status. The concept of cognitive reserve explains how an ischemic
stroke survivor is able to perform a certain cognitive task properly and in flexible manner even though there is some degree
of stroke-related brain dysfunction in certain areas that carry out lhiaoguilivc function.* In this case, the concept of
cognitive reserve can be proposed to explain the incompatibility of the relationship between the degree of ischemic stroke-
related neuronal damage and the decline in cognitive status among ischemic stroke survivors.”> In such condition there is a
neural compensation in which ischemic stroke-related neuronal damage in certain brain areas that serve specific cognitive
functions will lead to recruitment as well as activation of compensatory networks that normally play an important role as a
secondary area carrying out those specific cognitive functions.”** This neural compensation can explain the differences in
clinical outcomes of post-ischemic stroke cognitive decline as well as the effectiveness in its recovery process among
ischemic stroke survivors. The complexity of neural compensation itself, which describes the concept of cognitive reserve, is
determined by the life experiences of a subject in working on a particular cognitive task which was obtained mainly through
formal education, occupation, and daily physical as well as social activities prior ischemic stroke event.”

Recent studies have shown that level of education is a representation of the concept of cognitive reserve which has
significant relationship with cognitive status in elderly population and Alzheimer’s disease patients.”>-**"The study aimed
to investigate the impact of low level of education to the decline of cognitive status among stroke survivors regardless to the
stroke subtype are still very limited and have not been conducted specifically in ischemic stroke subtype patients. A cohort
study conducted by Levine et al. have shown showed that low level of education was significantly decrease the cognitive
status of both ischemic and lnmc)rrhelgic stroke survivors, prominently on executive domain.'? This was the first study
focused on investigating the relationship ta,veen level of education and cognitive status in ischemic stroke outpatients
representing hospital-based population. The results of this study showed that there was a significant relationship between the
level of education and cognitive status in those population. These results indicated that level of education, beside
hypertension, was an important risk factor for the decline in the post-ischemic stroke cognitive status in those subjects. As
noted earlier, level of education as one of the determinants of cognitive reserve also played an important role in determining
the successful of neural compensation mechanism which favor either in maintaining the cognitive status to remain intact or
in accelerating the healing process of cognitive status among ischemic stroke survivors.™* Therefore, level of education is a
better indicator of brain capacity to compensate for pathology efficiently either using the existing cognitive networks or
recruiting the alternative networks.’® Alternatively, stroke survivors with higher level of education generally have better
lifestyle and adherence to treatment and this might explain the better cognitive status of stroke survivors in this group
compared to group of stroke survivors with lower level of education.”

The limitation of this study was that it did not identify the relationship between cognitive reserve determinants other than
level of education, including recent occupation as well as the intensity of daily physical and social activities. Therefore, the
significance relationship of level of education and cognitive status in this study could only represent the role of cognitive
reserve partially. The heterogeneity of the subjects and their recall of detailed process of the occupation as well as the
intensity of actual daily physical and social activities prior ischemic stroke event which were poorly documented. So, it made
an obstacle in the analysis of the relationship between cognitive reseve status as a whole and cognitive status among
ischemic stroke survivors. Therefore, a cohort study with systematic recording of the intensity of the occupation as well as
the intensity of actual daily physical and social activities in those subjects in order to generalize their relationship to
cognitive status is mandatory.

Conclusion

The conclusion of this of this study, the levn()f education as a representation of cognitive reserve had a significant
relationship with the decline of post-ischemic stroke cognitive status in the hospital-based population of ischemic stroke
survivors. A cohort study is mandatory to identify the role of education, occupation and the intensity of routine physical and
social activities on cognitive status among ischemic stroke survivors so that the role of cognitive reserve as a whole can be
generalized in compensating the decline of cognitive status in those population. In addition, hypertension was consistently
still having significant relationship with the decline of cognitive status among thosepopulation, regarding to previous studies.

Acknowledgement

We would like to acknowledge the contribution of Made Rika Anastasia Pratiwi and Hardinata.




RELATIONSHIP BETWEEN LEVEL OF EDUCATION AND POST-
STROKE COGNITIVE STATUS IN HOSPITAL-BASED ISCHEMIC
STROKE SURVIVORS

ORIGINALITY REPORT

11% Su Sy %

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS
PRIMARY SOURCES
mnj.ub.ac.id 2
Internet Source %
Tu, Qiuyun, Binrong Ding, Xia Yang, Song Bai, 1 o
0

Junshi Tu, Xiao Liu, Ranran Wang, Jinghua Tao,
Hui Jin, Yigun Wang, and Xiangqi Tang. "The
current situation on vascular cognitive
impairment after ischemic stroke in
Changsha", Archives of Gerontology and
Geriatrics, 2013.

Publication

Do com (K

Www.ijdr.in 1
Internet Source %

"Original Research", European Heart Journal 1 o
Supplements, 2017 °

Publication

H repository.unair.ac.id 1 o
0

Internet Source



bmccardiovascdisord.biomedcentral.com

Internet Source

T

E "Poster Sessions", Pediatric Pulmonology, <1
2019 %
Publication
n global.oup.com <1
Internet Source %
link.springer.com v
Internet S[»:;urceg < %
repository.unam.na
InteﬁetSourcey <1 %
mafiadoc.com
Internet Source <1 %
Hee-Joon Bae, Dilip K. Pandey. "Treatment of <1
. : %
vascular dementia; Evidence from
epidemiologic studies", Current Treatment
Options in Cardiovascular Medicine, 2005
Publication
jisponline.com
JInteﬁet Source <1 %
"Posters", Pediatric Pulmonology, 2018
Publication gy <1 %
Buja, P.. "Moderate-to-severe ischemic mitral <1 o

regurgitation and multivessel coronary artery
disease: Impact of different treatment on



survival and rehospitalization", International
Journal of Cardiology, 20060728

Publication

Mohammad Abufaraj, Zaid Eyadat, <1 o
Mohammed Qussay Al-sabbagh, Abdullah ’
Nimer et al. "Gender-based disparities on
health indices during COVID-19 crisis: a
nationwide cross-sectional study in Jordan",
International Journal for Equity in Health, 2021
Publication

scielo.isciii.es <1 )
Internet Source )
www.ncbi.nlm.nih.gov

Internet Source g <1 %
eprints.whiterose.ac.uk

IntErnetSource <1 %

Abstracts Presented at the Thirty-Fourth <1 o

Annual International Neuropsychological
Society Conference, February 1-4, 2006,
Boston, Massachussetts, USA", Journal of the
International Neuropsychological Society,
2006

Publication

Exclude quotes Off Exclude matches Off
Exclude bibliography Off






