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Abstract

This study aimed to evaluate the risk fac-
tors for prognostic of post-stroke dementia
(PSD). A systematic review included case-con-
trol and/or cohort studies, we searched both
published and unpublished literatures between
2000 to July 31, 2016. Two authors independ-
ently screened and selected research articles. If
another one disagreed, the third author would
be just along with his/her professionally.
Moreover, Critical appraisal was measured by
the quality (GRADE). Data collection was in
the data extraction form. The Rev-Man 5.3 was
used to estimate pooled data. The fixed-effect
model will be used when the heterogeneity I*
<50%, whereas the random-effects model will
be used when the heterogeneity 1>>50%. Result
eight publications were pooled for measuring
an association between risk factors and PSD by
meta-analysis. There were 6 strongly PSD risk
factors. The pooled relative ratio (RR) of atrial
fibrillation was 1.68, previous stroke 1.59,
myocardial infarction 1.40, hypertension 1.36,
diabetes mellitus 1.25 and previous transient
ischemic attack 1.25 respectively. Un-pooled
data from 13 publications reported that the risk
factors for dementia in stroke patients were 1)
demographic factors, ii) vascular risk factors,
iii) stroke factors, iv) stroke complications, and
v) abnormalities on brain imaging. Strongly risk
factors associated with increasing PSD risk
were atrial fibrillation, previous stroke, myocar-
dial infarction, hypertension, diabetes mellitus,
and previous transient ischemic attack. Further
studies, strongly risk factors need to investigate
and develop the risk score for the prediction of
dementia in stroke patients.

Introduction

Cerebrovascular disease (stroke) is com-
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mon and the major cause of death and physical
disabilities around the world.! The estimation of
patients who die with stroke in 2020 will
increase 2 times of the record in 1990, especial-
ly in developing countries.23 In Asian countries,
stroke is the cause of death higher than the car-
diovascular disease significantly.3-5 In Thailand,
the death rate of stroke patients was 20.8
/100,000 population in 2008 and leveled up to
31.7/100,000 population in 2012.4 From the
previous study that traced patients with stroke
during three months it was found that most
patients have mild disability (57.2%), some
have severe disability (18.6%), and a few have
moderate disability (9.4%).5 In addition, stroke
also led to memory disturbance and dementia
over 9.4 times compared with and without
stroke,6 memory disturbance between 20 — 80
percentage,’8 and the incidence of dementia
was 5- 48 percentage.34 Moreover, probability
of recurrent stroke increased,%!0 recurrent
stroke was 33.3 percentage,!! the mortality rate
of dementia after stroking was three times com-
pared with and without,” and the estimated cost
of caring the dementia patients around the
world is approximately 604,000 million US
dollar.12

Mechanism of disease, symptoms and
risk factors, and mechanisms of post-stroke
dementia may be the direct consequence of
the vascular lesions of the brain. Second,
post-stroke dementia may be caused by an
associated asymptomatic Alzheimer pathol-
ogy. Third, white matter changes may also
contribute to dementia because they often
indicate small-vessel disease and a higher
risk of stroke recurrence and may lead to
slight cognitive impairment.!3 Besides the
symptoms of neurological disorder, there
are also signs of memory disturbance and
dementia, and common symptoms such as
slow thinking, easy to forget, deficiencies in
language, mood, and behavioral changes.
The patients reduced ability in their daily
life until they no longer had any daily activ-
ities.!415 The symptoms usually occur at
least 3 months after they had a stroke. Risk
factors of dementia after stroking are
caused by many factors. It was found that
66% of the patients are caused by stroke,
and 33% caused by Alzheimer’s disease.3
This may result from stroke and
Alzheimer’s disease or from other fac-
tors!6.17 such as aging, low education level,
diabetes mellitus, atrial fibrillation, myocar-
dial infarction, hypertension, medial tempo-

ral lope atrophy and white matter
Changesllo,ll,IG,lg»ZS
Currently, dementia is considered

untreatable, and there are many factors that
cause dementia. The previous study was
unable to identify the factors that affect
directly. Therefore, the researchers use sys-
tematic review methods, a review of the lit-

[Neurology International 2017; 9:7216]

urology International 2017; volume

Correspondence: Suprawita Saensak,
Gradutaed Studies Division, Faculty of
Medicine, Mahasarakham University (MSU),
269 Talat Subdistrict, Mueang Maha
Sarakham District, Maha Sarakham 44000,
Thailand.

Tel. +66.985857491.

E-mail: suprawita.s@msu.ac.th

Key words: Risk factors; Post-Stroke;
Dementia; Systematic review; Alzheimer.

Conflict of interests: the authors declare no
potential conflict of interest.

Conference presentation: abstract of this paper
was presented at the 19th International
Conference on Advance in Evidence-Based
Medicine, 2017 during May 14-15, at
Amsterdam, Netherlands.

Acknowledgments: the authors would like to
thank Associate Professor Dr. Kittisak
Sawanyawisuth who has advised the writing
of manuscript, Department of Medicine,
Faculty of Medicine, Khon Kaen University,
Khon Kaen, Thailand, and graduated studied
division, Faculty of Medicine,
Mahasarakham University for supporting the
research granted.

Received for publication: 8 May 2017.
Accepted for publication: 14 June 2017.

This work is licensed under a Creative
Commons Attribution NonCommercial 4.0
License (CC BY-NC 4.0).

©Copyright J. Surawan et al., 2017
Licensee PAGEPress, Italy
Neurology International 2017;9:7216
doi:10.4081/nir.2017.7216

erature and knowledge, systematic and clear
methods, data collection, and reviews of
important studies in order to answer
research questions and obtain findings from
the review based on meta-analysis. In addi-
tion, a systematic review has the advantage
such as clear methodology, reduces the bias
in selection and exclusion study, the results
have greater credibility. The researchers can
compare the results to make generalization,
find consistency of those studies, and sum-
marize the reasons explaining the differ-
ences among the current studies. Thus, this
research can suggest results with greater
accuracy.

From the previous studies, it is evidence
that vascular dementia (VAD), Alzheimer’s
disease and other risk factors were associat-
ed with the increased incidence of demen-
tia, but these strong causes are still being
debated. Therefore, the researchers are
interested to study the risk factors for prog-
nostic dementia in stroke patients. The
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study was a systematic review to collect the
relative risks of dementia in stroke patients
and the risk factors in former studies. The
relative risks are analyzed by using Meta -
Analysis to synthesize the overall relative
risks. This makes the relative risks more
reliable. It can be used to identify important
risk factors that cause dementia in stroke
patients.

Materials and Methods

The systematic review was done
according to the meta analysis of observa-
tional studies which are relevant to risk fac-
tors, dementia, and duration of post-stroke
dementia, The scope of the review covers
both case - control and cohort studies. We
researched on both published and unpub-
lished literatures dating from January 2000
to July 31, 2016 which consist of (1) elec-
tronic databases such as MEDLINE, Ovid,
Science Direct, Cochrane Library and (2)
gray literature sources including internal
reports, conference proceedings, books and
journal articles to answer the research ques-
tion, study in the general population and
study in hospital, no limitation on language,
sample size and duration of follow-up.
Studies of participants with stroke diag-
nosed by neurologist, confirmed case by CT
scan or MRI in all age and gender, and stud-
ies of participants with post-stroke demen-
tia diagnosed by neurologist and psychia-
trist were confirmed by CT scan or MRI in
all age and gender. The intervention or com-
bination of interventions was given for
searching risk factors and time relating to
post-stroke dementia.

The researchers defined key words for
searching in electronic databases with
exploded medical subject headings (MESH)
including keywords related to disease and
its risk factors such as dementia, vascular
dementia, stroke patients, post-stroke
dementia, dementia after stroke, risk factors
post-stroke dementia, and time to event
post-stroke dementia, key words about the
type of studies such as cohort or case-con-
trol, keywords associated with the study
result such as odds ratio or relative risk or
hazard ratio. The searching also included
article criteria emphasizing risk factors for
post — stroke dementia, selected studies or
article quality, studies of patients with
stroke and risk factors for dementia, meas-
ured dementia by standard criteria, and a
follow up of patients at least 3 months after
stroke. The search did not include article
criteria on odds ratio, relative risk, and haz-
ard ratio about the risk factors associated
with dementia in stroke patients, unquali-
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fied articles, and articles without full text.
Two reviewers search the literature and crit-
ical appraisal each article independently. If
we had not unidentified the studies through
the selection criteria and/or methodology,
we would consult an expert’s opinion or
communicate with referees.

To extract data, two reviewers’ derived
data from all included articles, and disputes
were resolved by consensus. Data were
recorded in the table including general
information (title, author), study character-
istics (research objective, research design,
study inclusion and exclusion criteria, num-
ber of participant, research instrument, fol-
low-up), participant characteristics (age,
gender, ethnicity, co-morbidities, location),
intervention and setting (intervention, dura-
tion, setting), outcome data/results (statisti-
cal techniques used, outcomes).

The relative risk was performed with Rev-
Man 5.3, pooled estimates of risk ratio by
the Mantel-Haenszel method, verification
of the accuracy of the risk factors using
95% confidence intervals, and relative risk
is for cohort studies. Odds ratio is common-
ly for case-control, 12, Chi-squared (y2, or
Chi2) and forest plots test are statistical test
for heterogeneity. The fixed-effect model
would be used when there was heterogene-

Title, n=429

Press

ity 1<50%, whereas the random-effects
model would be used when the heterogene-
ity indicated 1>>50%.

Results

The studies found a total of 429 articles
from 5 databases including Cochrane Library,
PubMed, Science Direct, Ovid and E-Thesis.
This set of data was later reduced to 36 abstracts
containing relevant risk factors for dementia
after stroke. Fifteen abstracts were excluded
because the result no associated with post-
stroke dementia, thirteen articles cannot calcu-
late the data for the relative risks of dementia in
stroke patients. The remaining 8 arti-
cles?0.2123,26-30 gelected by the selection criteria
can be calculated to identify the relative risks of
dementia, as shown in Figure 1.

Table 1 shows the demographic details
of hospital-based and population-based
studies of dementia after stroke such as
study design, and methods used to measure
dementia in all the publications that were
relevant to the eligible hospital-based and
population-based studies of dementia after
stroke. These include 7 hospital-based
cohorts of consecutive patients with stroke
and one population-based cross-sectional

—

- 22 Descriptive articles
- Not associated with post-stroke
dementia 371

Excluded

V

Abstracts, n=36

> - 15 abstracts with result showing no
associated risk factors of post-stroke dementia

Excluded

W

Relevant Full text n=21

———3 - 13 articles cannot calculate the data for the relative
risks of dementia in stroke patients

Excluded

V

8 potential data for meta-analysis

Figure 1. Literature search results.
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study. There were also differences in stroke
type studies: 22628 of 7 hospital-based stud-
ies of post-stroke dementia with only
ischemic stroke. The diagnosis of dementia
followed the method in the Diagnostic and
Statistical Manual of Mental Disorders 3th
and 4thedition (DSM-III, DSM-1V). The fol-
lowing stroke patients from one month to
24 years after a stroke. Found prevalence
rates of dementia in hospital-based between
20-30.2%21,23.26,2731 and 20.4 %in popula-
tion-based studies,30 the average age of
stroke patients with dementia 69-80 years
as shown in Table 1.

Table 2 shows risk factors for post-
stroke dementia. Eight publications were
pooled for measuring an association
between risk factors and post-stroke demen-
tia using meta-analysis. It was found that 6
strongly risk factors were associated with
dementia including 1) atrial fibrillation (RR
1.68, 95%CI; 1.28 to 2.22) 2) previous

stroke (RR 1.59, 95%CI; 1.33 to 1.91) 3)
myocardial infarction (RR 1.40, 95%CI;
1.23 to 1.59) 4) hypertension (RR 1.36,
95%CI; 1.20 to 1.53) 5) diabetes mellitus
(RR 1.25, 95%CI; 1.11 to 1.41) and 6) pre-
vious transient ischemic attack (RR 1.25,
95%CI; 1.08 to 1.45), respectively. It was
also found that heterogeneity of each study
is not very high. However, the study of risk
factors for atrial fibrillation is associated
with dementia in stroke patients is 12=72%.

As part of a systematic review, determi-
nants of post-stroke dementia included what
follows. First, demographics and clinical char-
acteristics of patients which showed increasing
age associated with an increased risk of post-
stroke dementia in most studies.!6,18-21.23,25,32
Adding demographics factors showed that the
risk of incident dementia elevated in relation to
older age especially > 80 years (RR 4.66,
95%CI; 2.36 to 9.22) and age 70 to 79 years
(RR 2.68, 95%CI; 1.52 to 4.74) versus age 60

to 69 years.28 Low education level was an inde-
pendent predictor of  post-stroke
demential0,11,1622.25,32.33 which is highest in the
low education category (HR 1.46, 95%CI;
1.18-1.81) followed by intermediate education
category (HR 1.36, 95%CI; 1.03 to 1.81). There
is no significant association under observation
in the high education category (HR 0.62,
95%CI; 0.25 to 1.54).33 Previous mental
decline was the correlation of dementia in logis-
tic regression analysis (OR 1.20, 95%CI; 1.10
to 1.40).3! Cognitive impairment before stroke
risk of dementia after stroke showed that cogni-
tive impairment before stroke was associated
with potential covariates and diagnosis of post-
stroke dementia in the Helsinki Stroke Ageing
Memory study cohort (OR 5.76, 95%CI; 2.84
to 11.70).10 Second, vascular risk factors such
as diabetes mellitus were associated with an
increased risk of dementia in stroke
patients!0:11,1620-22.24.32 ywho had history of dia-
betes mellitus associated with incident demen-

Table 1. Demographic detail of hospital-based and population-based studies of dementia after stroke.

Barba et al., Prospective study, Total stroke, Prior stroke, TIA, subarachnoid hemorrhage DSM III-R
200031 Hospital Severo Ochao, Spain 3 months and stroke associated with DSM IV
other primary brain lesions
Desmond et al., Longitudinal study, [schemic Dysphasia, unable to speak DSM III-R
200228 Columbia Presbyterian 3 months, Annually up English or Spanish, low GCS,
Medical center to 4 years age<60 years
Tang et al., Cohort study, Total stroke, TIA, subdural hematoma, DSM IV
200427 Prince of Wales Hospital, China 3 months or subarachnoid hemorrhage
and history of central nervous
system disease (tumor, trauma, hydrocephalus,
or Parkinson disease)
Zhou et al., Prospective study, Ischemic, Presence of a con-comitant DSM IV
200426 Daping Hospital, China 3 months neurological disorder potentially
affecting cognitive function
(e. g., severe Parkinson’s disease),
serious illness, severe hearing and visual
Klimkowicz-Mrowiec Cohort study, Total stroke, Age<4( years, DSM IV
et al., 200621 Cracow Hospital, Poland 3 months no reliable informant, other brain lesion
Tamam et al., Prospective study, Total stroke, Subdural hematoma, DSM IV
200823 Dicle 3 months subarachnoid hemorrhage
University Faculty or posttraumatic
University Faculty of Medicine, Turkey hemorrhage, and history
of central nervous system disease
(tumor, trauma, hydrocephalus,
or Parkinson disease),

Unconsciousness, serious aphasia.
Yang et al, Cross-sectional Cohort study, Total stroke, Severe language impairment, DSM IV
201520 University -affiliated hospital, 3 to 6 months presence of terminal illness,

Hong Kong clinically significant psychiatric
comorbidity, or history of dementia
before stroke

Bejot et al, Cross-sectional study, Total stroke, NA DSMIII-R
201130 Dijon, France 1 month to 24 years DSM [V

Population-based

TIA, transient ischemic attack; DSM, Diagnostic and Statistical Manual of Mental Disorders; GCS, Glasgow Coma Scale; NA, not available.
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tia (OR 1.90, 95%CI; 1.15 to 3.16).20
Hypertension was independently associated
with the risk of post-stroke dementia.
Multivariate analysis of predictors of post-
stroke dementia showed that hypertension was
associated with an increased prevalence of post-
stroke dementia (OR 1.38, 95%CI; 1.05 to
1.82).30 Atrial fibrillation was associated with
an increased prevalence of post-stroke demen-
tia.16,19.23 Multivariate analysis of predictors of
post-stroke dementia demonstrated that atrial
fibrillation was associated with dementia in
stroke patients which is statistically signifi-
cant (OR 1.29, 95%CI; 1.02 to 1.63).30
Myocardial infarction was independent predic-
tors of dementia in stroke patients.(19) In popu-
lation based study the result showed that
myocardial in fraction was associated with an
increased prevalence of post-stroke dementia
(OR 1.35, 95%CT; 1.06 to 1.72).30 Tobacco was
associated with post-stroke dementia.l0,19.24
Cohort study found that smoker associated with
potential covariates and diagnosis of post-stroke
dementia (OR 1.51, 95%CI; 0.89-2.58)10 and
alcohol consumption risk factors were more fre-
quent in demented patients than no demented
patients (OR 1.87, 95%CI; 1.02-3.44).26 Third,
stroke factors such as the previous stroke has
been indicated as a risk factor for post-
stroke dementia.!l.18.22 A study on frequency
and predictors of dementia after ischemic stroke
showed that prior stroke was independent pre-
dictors of dementia (OR 2.53, 95%CI; 1.42 to
4.51).26 Recurrence stroke risk factors were sig-
nificantly associated with post-stroke demen-
tia.1122.25 [n systematic review and meta-analy-
sis, it was found that recurrence stroke was
associated with dementia (OR 2.3, 95%CI;
1.5-3.5).22 Fourth, stroke complications showed

that complication of stroke was associated with
post-stroke dementia including incontinence!!
(OR 6.4, 95%CI; 4.5-9.2),22 acute confusion!!
(OR 2.8, 95%CI; 1.5-5.3),22 HI episodes!! (OR
2.4,95%ClI; 1.4-4.2),22 early seizures!! (OR 5.4,
95%ClI; 2.4-12.1).22 (5) Abnormalities on brain
imaging included leukoaraiosis (OR 2.5,
95%ClI; 1.9-3.4), Atrophy (OR 2.6, 95%CI; 1.1-
6.3), medial temporal lobe atrophy (OR 2.7,
95%ClI; 1.8-4.2),22 size and number of lesions
(OR 14.38, 95%CI; 1.55-132.68),23 and white
matter changes (OR 1.16, 95%CI; 1.07-1.25).20

Discussion

According to the result of this study, it
was found that the memory disturbance
between 20 — 80 percentage’8 and the inci-
dence of dementia after stroking was 5 —
48%.3411-16 Moreover, the incident of demen-
tia after recurrent stroke was 33.33 %.11 Factors
independently associated with dementia in
stroke patients were as follows: atrial fibril-
lation, the previous stroke, myocardial
infarction, hypertension, diabetes mellitus,
and the previous transient ischemic attack.

The risk of dementia is higher in stroke
patients with atrial fibrillation; it was found
that patients with atrial fibrillation had more
severe stroke events than those without fib-
rillation. In addition, both pre- and post-
stroke dementia presumably were relevant
to an atrial fibrillation depending on the
increased age, and an atrial fibrillation was
also related to multiple and recurrent
strokes and increased severity of stroke. For
some evidences, an atrial fibrillation was
relevant to cognitive impairment and hip-

Table 2. Pooled risk ratios for factors associated with post-stroke dementia.

Atrial fibrillation

Previous stroke

720,21,26-28,30,31

621,23,26-28,31

246/941

123/360

859/4761

273/1,239

Press

pocampal atrophy with no symptomatic
stroke or silent infarction.34.35 The previous
studies26,30,31.36-39 and the results of our
study have shown that atrial fibrillation was
associated with an increased risk of post-
stroke dementia. Moreover, the result of this
study found that stroke patients with atrial
fibrillation risk of dementia were 1.68 times
compared with stroke patients without atrial
fibrillation statistically significant.

The stroke significance in the etiology
of post-stroke dementia was pointed out
with increased risk that was related to previ-
ous symptomatic stroke, prior asympto-
matic stroke on imaging, recurrent stroke,
multiple stroke lesions, aphasia, stroke
severity, hemorrhagic stroke, and infarct
volume. A recent study indicates that
infarcts in multiple areas are more likely to
occur than infarcts in a single area that
cause dementia.4® The authors suggested
that infarcts in several locations cause
intracerebral circuit interruption, and
infarcts and functional cortical disconnec-
tion can be caused by extensive white mat-
ter lesions and/or pre-existing neuronal
damage. Prior or recurrent stroke has been
indicated as a risk factor for post-stroke
dementia26.28.31.41 Kokmen et al.4?’s study
in population-based found that second
stroke was significant independent predic-
tors of dementia in a multivariate Cox pro-
portional hazards model. Tatemichi et al.l4
concluded that prior stroke was considered
as the most important predictor of dementia.
In this study, the previous stroke is associat-
ed with dementia in stroke patients were
1.59 times compared with stroke patients
without previous stroke statistically signifi-

RR 1.68, 72
95%Cl;
1.28-2.22
RR 1.59,
95%CI;
1.33-1.91

Myocardial infarction

Hypertension

621,23,26,28,30,31

720,23,26-28,30,31

221/1

802/3,773

773/3,750

291/1,845

RR 1.40, 14
95%CI;
1.23-1.59
RR 1.36, 46
95%CI;
1.20-1.53

Diabetes mellitus

Previous transient ischemic attack

820,21,23,26-28,30,31

721,23,26-28,30 31

273/1,231

162/599

864,4,492

887/4,201

RR 1.25, 0
95%CI;
1.11-141
RR 1.25, 16
95%Cl;
1.08-1.45

RR, risk ratio; CI, confidence interval.
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cant. Myocardial infarction was an impor-
tant determinant of dementia associated
with multiple cerebral infarctions43 and a
higher prevalence of cerebral small vessel
disease.44 People with a history of myocar-
dial infarction risk of dementia were 5 times
at risk compared with those without a histo-
ry of myocardial infarction.4> Similar to
other studies,26.30 the researchers found that
myocardial infarction was associated with
an increased prevalence of post-stroke
dementia. The present study demonstrates
that stroke patients with myocardial infarc-
tion showing risk of dementia were 1.40
times compared with stroke patients with-
out myocardial infarction statistically sig-
nificant.

Hypertension may be masked by its
high contribution to stroke, and recurrent
stroke has shown to be a risk factor for post-
stroke dementia.41.4246 Some studies3!
found that stroke patients with high blood
pressure correlate of dementia and other
studies26:30 also found that hypertension
associated with an increased prevalence of
post-stroke dementia. In contrast, other
studies?3.28 found that hypertension have
not been associated with increased risk of
dementia in stroke patients. The result of
this study found that stroke patients with
hypertension risk of dementia were 1.36
times compared with stroke patients with-
out hypertension statistically significant.

Diabetes is known as risk factor of
dementia and mild cognitive impairment,
and it relates to both pre- and post-stroke
dementia. Moreover, the age also relates to
physiological decline, and diabetes inter-
rupts micro vascular functions through sev-
eral mechanisms such as excess production
of reactive oxygen species, activation of
protein kinase C and receptor for advanced
glycation endproducts. In addition, studies
in animal indicate that diabetes also affects
post-stroke brain damage.4” and there is evi-
dence that diabetes is associated with
reduced recovery of cognitive function after
stroke.48 Diabetes mellitus has been associ-
ated with various adverse health effects, and
it was found that patients with diabetes mel-
litus were more likely than normal patients
to have low MMSE% reduced cerebral
blood flow associated with impaired cere-
bral auto regulation, increased blood viscos-
ity, and greater prevalence of underlying
intracranial large-or small-artery disease.>0
Similarly, the reported association between
stroke patients with and without diabetes
mellitus of other studies20.21.26,30,31,39.46
found that diabetes mellitus associated with
an increased prevalence of post-stroke
dementia. The present study showed that
stroke patients with diabetes mellitus risk of
dementia were 1.25 times compared with

OPEN 81’-\CCESS

stroke patients without diabetes mellitus
statistically significant.

It is well known that both ischemic
stroke and transient ischemic attack (TIA)
are associated with vascular dementia.
Vascular dementia is the second most com-
mon form of dementia. In the present study,
reported that the previous transient
ischemic attack is associated with dementia
in stroke patients. It was found that stroke
patients with previous transient ischemic
attack risk of dementia were 1.25 times
compared with stroke patients without pre-
vious transient ischemic attack statistically
significant. Consistent with other stud-
ies26,30.31 that reported association between
stroke patients with and without previous
transient ischemic attack found that previ-
ous transient ischemic attack correlate of
dementia. In contrast other studies2!.28
showed that previous transient ischemic
attack have not been associated with
dementia in stroke patients.

Post-stroke dementia is an important
cause of disabilities; it affects memory,
thinking, orientation, comprehension, cal-
culation, learning capacity, language, and
judgment. Our finding of risk factors post-
stroke dementia can useful for properly
information patients and cares, planning
service and promotion for reduces risk fac-
tors post-stroke dementia.

Limitation of the study

Limitations of this study can be bias of
studies. The observational study underwent
some difficulty containing random sam-
pling selection bias. In addition, a systemat-
ic review is also likely to be affected by
publication bias, which arose when
researchers conducted a research article
based on the databases MEDLINE, Ovid,
Science Direct, Cochrane Library, and gray
literature which gave results of some of the
unpublished articles or have been published
in other unselected databases.

Conclusions

In conclusion, the authors would like to
strongly recommend that risk factors asso-
ciated with increased risk of post-stroke
dementia were atrial fibrillation, previous
stroke, myocardial infarction, hypertension,
diabetes, and previous TIA. However, there
were other risk factors related to dementia.
Thus, the researchers need to investigate
and develop the risk score value to forecast
the dementia incident in stroke patients in
the further studies.
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