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Abstract.
Background: Poststroke dementia (PSD) is a serious problem for stroke survivors. However, there is still limited data on the
real-world state and clinical management of PSD worldwide, and several countries already have a super-aged society.
Objective: We conducted a nationwide questionnaire survey to examine the real-world state and management of PSD in
Japan.
Methods: A survey was conducted in the top 500 Japanese hospitals regarding the number of stroke patients treated between
July 2018 and August 2019. Thirteen questions regarding PSD were mailed to doctors responsible for stroke management.
Results: Responses were obtained from 251 hospitals (50.2%). The chief doctors responsible for stroke management answered
the questionnaires. The median numbers of patients admitted annually with stroke in the departments of neurology and
neurosurgery in the hospitals were 281.0 (interquartile range [IQR], 231.8–385.3) and 253.5 (IQR, 210.0–335.3), respectively,
and most hospitals were acute care hospitals. Executive dysfunction was the most common cognitive dysfunction (10.9%),
followed by amnesia (9.5%) and apathy (4.1%). Surprisingly, many stroke survivors lived alone at home (23.7%). Montreal
Cognitive Assessment was significantly uncommon compared to Mini-Mental State Examination (p < 0.01). Furthermore,
objective evaluation tests for behavioral and psychological symptoms of dementia were not often performed. Cognitive
rehabilitation treatments were performed more often and earlier than drug treatments. The first drug of choice for PSD was
predominantly donepezil (79.1%), followed by galantamine (6.1%), cilostazol (4.9%), memantine (2.5%), and rivastigmine
(1.8%).
Conclusion: Our study provides real-world evidence for the state of clinical practice related to PSD in Japan.
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INTRODUCTION

Stroke has a huge public health burden and long-
term medical care costs due to the high functional
disability and mortality rate [1]. Stroke survivors
could also have cognitive impairment and/or emo-
tional problems in the chronic phase [2–4]; however,
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the effects of stroke on cognition and emotion have
been underestimated for a long time.

Vascular cognitive impairment (VCI) or vascu-
lar dementia occurs as a result of brain ischemia
and represents the second leading cause of demen-
tia after Alzheimer’s disease (AD) [5, 6]. There
are several types of VCI: multi-infarct dementia,
strategic single-infarct dementia, small vessel disease
with dementia, hypoperfusive dementia, hemorrhagic
dementia, and hereditary vasculopathy (e.g., cerebral
autosomal dominant arteriopathy with subcortical
infarcts and leukoencephalopathy, CADASIL) [7–9].
Among them, poststroke dementia (PSD) is predom-
inantly defined as cognitive impairment occurring
within 3 months after stroke [10].

PSD has become a major burden worldwide and is
common in several countries, including Japan, that
have already developed into a super-aged society.
The world population is aging faster than ever. The
United Nations reported that the percentage of pop-
ulation aged ≥ 65 years in 2019 was 28.0% in Japan,
23.0% in Italy, 22.4% in Portugal, 22.1% in Fin-
land, 21.9% in Greece, 21.6% in Germany, 21.3% in
Bulgaria, 20.4% in France, 20.2% in Sweden, 18.5%
in the United Kingdom, 17.6% in Canada, 16.2% in
the United States, 15.9% in Australia, and 15.1% in
the Russian federation [11]. The prognosis of PSD
is poor, even compared to that of AD [12]. Meta-
analysis from several studies estimates that 1 in 10
patients suffer from dementia prior to the first stroke,
1 in 10 develop new dementia soon after the first
stroke, and about one-third of stroke survivors suf-
fer from PSD [13, 14]. The prevalence of cognitive
impairment among patients with a history of stroke
is similar to that of subjects 10 years older without a
history of stroke [15]. Thus, early detection of stroke
survivors with cognitive impairment is essential to
improve their prognosis during the follow-up period
[16].

The mortality rate of stroke has decreased due to
recent advances in diagnostic imaging modalities,
such as brain perfusion imaging as well as therapeu-
tic advances, such as endovascular thrombectomy.
Hence, the number of stroke survivors with compli-
cations, including cognitive impairment, dysphagia,
and epilepsy, has been increasing [17]. Additionally,
behavioral and psychological symptoms of dementia
(BPSD), a difficult neuropsychiatric sequela, often
afflicts stroke survivors and worsens their quality of
life, becoming a major obstacle on the road to reha-
bilitation. Apathy, depression, irritation, anger, and
delusions of persecution are well-known symptoms

of BPSD. Poststroke apathy is a disturbance of
motivation that is exhibited by low self-activation
or emotional indifference. Poststroke depression is
associated with worse functional outcomes, slower
recovery, and poor quality of life [18]. Clinicians
should be aware of the importance of PSD. We pre-
viously reported the real-world state of PSD from a
global perspective, along with a systematic review of
stroke and cognition in Africa [19] and the nationwide
surveillance of poststroke complications in Japan
[20]. However, there is still a marked lack of real-
world information regarding the current state and
management of PSD as well as limited evidence relat-
ing to their diagnosis and treatment; this is important
as proper evaluation and management are essential
for better prognoses in stroke survivors. Compared
to AD, healthcare professionals have less awareness
of PSD. It is therefore hypothesized that the actual
state and management of PSD patients remain unsat-
isfactory.

We conducted a questionnaire survey to examine
the real-world state and management of PSD in Japan.
This knowledge is necessary for a super-aged society
like Japan in order to further develop and establish
management strategies that meet the actual needs of
stroke survivors with cognitive impairment, with the
aim of extending their healthy life expectancy.

MATERIALS AND METHODS

Subjects and methods

A nationwide, cross-sectional, multi-center ques-
tionnaire survey was developed that targeted 500
facilities with the highest number of patients treated
for stroke, based on the diagnosis procedure com-
bination (DPC) disease name code published in the
database of the Ministry of Health, Labor, and Wel-
fare in Japan in 2017. The top 500 Japanese hospitals
that treated the highest number of patients with stroke
were selected in this survey. The method of out-
reach for this survey was physical mail. Responses
to the questionnaires were requested from the chief
doctors in charge of stroke care and management
at the facilities. Fifty questions regarding poststroke
complications (Supplementary Table 1), including
dementia, dysphagia, epilepsy, pain, fall, depression,
apathy, anxiety disorder, irritability, bladder-rectal
disorder, and sleep disorder, were mailed to neurolo-
gists, neurosurgeons, and other experts responsible
for the management of stroke. Out of a total of
50 questions, 13 questions regarding PSD were
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Table 1
Questionnaire items and responses

Questions:

Q1. What is your specialty?
Q2. What is the most common complication after stroke in your hospital?
Q3. What percentage of stroke patients in your hospital have dementia?
Q4. What is the most common cognitive dysfunction of stroke patients in your hospital?
Q5. What percentage of stroke patients in your hospital are likely to have psychiatric symptoms such as depression, apathy, anxiety, and

angry?
Q6. What is the most common living condition of poststroke dementia patients in your hospital?
Q7. What percentage of stroke patients in your hospital receive objective cognitive function tests?
Q8. What cognitive test is the most common for stroke patients in your hospital?
Q9. What percentage of stroke patients with cognitive impairments receive pharmacological treatment?
Q10. What percentage of stroke patients with cognitive impairments receive cognitive rehabilitation treatment?
Q11. At what stage of cognitive impairment do stroke patients receive pharmacological treatment?
Q12. At what stage of cognitive impairment do stroke patients receive cognitive rehabilitation treatment?
Q13. What drug is the most often prescribed as a first choice for stroke patients with cognitive impairment?

Choices:

Q1. Neurology, Neurosurgery, Rehabilitation, Emergency medicine, and other (free answer).
Q2. Dementia, Epilepsy, Depression, Apathy, Anxiety disorder, Irritability, Pain, Dysphagia, Fall, Bladder-rectal disorder, Sleep disorder,

Inadequate drug adherence, and other (free answer).
Q3, Q5, Q7, Q9, Q10. > 80%, 50–80%, 30–50%, 10–30%, <10%, unknown.
Q4. Amnesia, Executive dysfunction, Working memory impairment, Aphasia, Apraxia, Agnosia, Hemispatial neglect, Depression, Apathy,

Anxiety disorder, Angry, Inadequate drug adherence, and other (free answer).
Q6. Living with family, Living alone, Hospitalized, Institutionalization, and other (free answer).
Q8. Mini-mental state examination, Hasegawa dementia scale-revised, Montreal cognitive assessment, Clinical dementia rating,

Addenbrooke’s cognitive examination-revised, Alzheimer’s disease assessment scale, Wechsler adult intelligence scale, Informant
questionnaire on cognitive decline in the elderly, AD8, Geriatric depression scale, Apathy scale, and other (free answer).

Q11 and Q12. Severe dementia, Moderate dementia, Mild dementia, Mild cognitive impairment, and other (free answer).
Q13. Donepezil, Galantamine, Rivastigmine, Memantine, Cilostazol, and other (free answer).

analyzed. The first questionnaire survey was con-
ducted between July 2018 and August 2018, and a
second survey request was made between January
2019 and February 2019 for facilities that did not
provide responses to the first request.

As this study did not include patients’ personal
information and was a direct questionnaire survey
for doctors, the ethics committee of our hospital
identified this study as exempt from review and no
deliberation was required by the committee. The
data supporting the findings of this study are avail-
able from the corresponding author upon reasonable
request.

Survey contents

The questionnaire items and responses are listed in
Table 1. After confirming the department to which the
respondents belonged, we requested that the respon-
dents answer questions about PSD. The answer
system was a check-box type one, and in the absence
of appropriate options, a free answer box was pro-
vided.

Statistical analysis

Differences in responses to questions regarding the
frequencies of cognitive function testing, drug treat-
ment, and cognitive rehabilitation treatment, which
were identified by the answers to Questions 8–12,
were compared statistically and analyzed using Pear-
son’s chi-square tests. JMP 14.0.0 software package
(SAS Institute Inc., Cary, NC, USA) was used for all
statistical analysis. A p-value of < 0.05 was consid-
ered to represent a significant difference.

RESULTS

Demographic data of the hospitals

Responses were obtained from 251 out of 500
hospitals (response rate 50.2%; 32.8% after the
first survey completion request was sent and 17.4%
after the second survey completion request was
sent). The chief doctor in charge of stroke care and
management at each facility answered the question-
naires. Demographic data of the 251 hospitals that
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Table 2
Demographic data of the hospitals that participated in this study

Neurology, Neurosurgery, Others,
n = 144 n = 95 n = 12

Type of hospital
Primary (%) 0 (0) 0 (0) 0 (0)
Secondary (%) 74 (51.4) 63 (66.3) 5 (41.7)
Tertiary (%) 69 (47.9) 31 (32.6) 6 (50.0)
Unknown (%) 1 (0.7) 1 (1.1) 1 (8.3)

Region of hospital
City (%) 140 (97.2) 93 (97.9) 11 (91.7)
Province (%) 3 (2.1) 1 (1.1) 0 (0)
Unknown (%) 1 (0.7) 1 (1.1) 1 (8.3)

Number of hospital beds, median
(interquartile range)

510.0 359.5 515.0
(400.0–702.0) (219.5–500.0) (315.0–670.0)

Number of stroke patients admitted
annually, median (interquartile range)

281.0 253.5 260.0
(231.8–385.3) (210.0–335.3) (204.0–400.0)

Number of neurologist/neurosurgeon,
median (interquartile range)

5.0 5.0 5.0
(3.0–9.0) (4.0–8.0) (3.0–6.0)

Data are presented as n (%) or median (interquartile range). As for type and region of hospital, 3 hospitals (1
neurology, 1 neurosurgery, and 1 other department) were classified as unknown because responders only answered
the department names but not the hospital names on the questionnaire. Others included 11 stroke and 1 rehabilitation
departments.

answered the questionnaires are shown in Table 2.
The median numbers of hospital beds in the depart-
ments of neurology and neurosurgery were 510.0
(interquartile range [IQR], 400.0–702.0) and 359.5
(IQR, 219.0–500.0), respectively. The median num-
bers of patients admitted annually with stroke in the
departments of neurology and neurosurgery in the
hospitals were 281.0 (IQR, 231.8–385.3) and 253.5
(IQR, 210.0–335.3), respectively. The median num-
bers of neurologist and neurosurgeons were 5.0 (IQR,
3.0–9.0) and 5.0 (IQR, 4.0–8.0), respectively. Hos-
pitals were categorized as secondary (n = 142) or
tertiary hospitals (n = 106), and most hospitals were
acute care hospitals. Almost all hospitals were city-
based hospitals (n = 244), with only a few provincial
hospitals (n = 4). Three hospitals (1 neurology, 1 neu-
rosurgery, and 1 other department) were classified
as unknown for type and region because the respon-
ders only mentioned the department’s name, not the
hospital names, on the questionnaires. A total of
144 neurology departments (57.3%), 95 neurosurgery
departments (37.8%), and 12 other departments (11
stroke and 1 rehabilitation) (4.8%) responded to the
questionnaires. (Q1; Tables 1 and 2).

Characteristics of poststroke dementia

In total, 30.9% of doctors answered that dementia
was the most common complication in their hospi-
tals, followed by dysphagia (29.3%), apathy (16.3%),
bladder-rectal disorder (6.5%), sleep disorder (4.5%),

falls (3.6%), epilepsy (2.0%), and others (6.9%) (Q2;
Fig. 1A).

The hospitals answered that the rate of stroke sur-
vivors with cognitive impairment was > 80% (0.8%),
50–80% (6.5%), 30–50% (34.7%), 10–30% (39.5%),
< 10% (3.6%), and unknown (14.9%) (Q3). The
cognitive impairments of PSD included executive
dysfunction (10.9%), amnesia (9.5%), and apathy
(4.1%) (Q4; Fig. 1A). The responses to Question 5
indicated that 10–30% of stroke survivors showed
features of BPSD, such as apathy, depression, and
anger (Q5).

Additionally, the living environment of patients
with dementia after stroke also varied, with insti-
tutionalization (50.7%) being the most common,
followed by living alone (23.7%) and living with
family (20.9%) (Q6; Fig. 1B).

Cognitive tests for poststroke dementia

As for cognitive testing after stroke, 54.9% of the
hospitals performed objective cognitive tests for less
than half of the patients, while 38.6% of the hospitals
performed objective cognitive tests for more than half
of patients; many of the hospitals did not routinely and
objectively evaluate the level of cognition of stroke
survivors using cognitive batteries (Q7; Fig. 2A).

The Mini-Mental State Examination (MMSE)
(51.2%) and revised Hasegawa Dementia Scale
(HDS-R: Japanese local cognitive test) (44.9%) were
mainly used to assess the level of cognition of stroke
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A) Frequent poststroke complications and cognitive impairments observed after stroke

B) Living environment of patients with poststroke dementia

Fig. 1. Poststroke complications and living environment. A) In total, 30.9% of doctors answered that dementia was the most common
complication in their hospitals, followed by dysphagia (29.3%), apathy (16.3%), bladder-rectal disorder (6.5%), sleep disorder (4.5%), falls
(3.6%), epilepsy (2.0%), and others (6.9%). Considering subclassified cognitive dysfunction, 10.9% of doctors answered that executive
dysfunction was the most common cognitive dysfunction in their hospitals, followed by amnesia (9.5%) and apathy (4.1%). B) Patients with
dementia after stroke were most often institutionalized (50.7%), living alone (23.7%), or living with family (20.9%).

survivors (Q8; Fig. 2B). However, Montreal Cogni-
tive Assessment (MoCA), which is recommended for
detecting PSD, [21] was significantly uncommonly
used (0.4%) compared to MMSE (p < 0.01). Further-
more, tests for BPSD, such as Geriatric Depression
Scale (GDS) and apathy scale, were also extremely
uncommon.

Management of poststroke dementia

From the management and therapeutic perspective,
16.9 % of hospitals administered drug treatments for
more than half of their patients, while 83.1% hospi-
tals administered drug treatments for less than half
of their patients (Q9; Fig. 3A). On the other hand,
42.7% of the hospitals undertook cognitive rehabili-
tation treatments for more than half of their patients
and 43.1% of the hospitals performed cognitive reha-
bilitation treatments for less than half of their patients;
the rate of cognitive rehabilitation treatment for more

than half of the patients (42.7%) was significantly
higher than that of drug treatment (16.9%) (p < 0.01,
Q10; Fig. 3A).

As for the stage at which stroke survivors receive
treatment, 39.1% of the hospitals administered drug
therapy for patients with mild cognitive impairment
(MCI) or mild dementia, while 51.1% of the hos-
pitals administered drug therapy for patients with
moderate or severe dementia. On the other hand,
60.2% of the respondents replied that they performed
cognitive rehabilitation treatments for patients with
MCI or mild dementia, while 28.6% stated that
they performed drug treatments for patients with
moderate or severe dementia; the rate of cognitive
rehabilitation treatment for patients with MCI and
mild dementia (60.2%) was significantly higher than
that of drug treatment (39.1%) (p < 0.01, Q11, 12;
Fig. 3B). Cognitive rehabilitation treatments were
undertaken at milder stages of dementia than drug
treatments.
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A) Frequency of cognitive function testing

B) Type of cognitive function testing

Fig. 2. Cognitive function testing. A) As regards cognitive func-
tion testing after stroke, the proportion of stroke survivors who
were administered objective cognitive function tests was > 80%
(23.2%), 50–80% (15.4%), 30–50% (19.1%), 10–30% (19.1%),
<10% (16.7%), and unknown (6.5%). B) MMSE (51.2%), and
HDS-R (44.9%) were mainly used to assess the cognition of
stroke survivors. However, MoCA was significantly uncommon
(0.4%) compared to MMSE (p < 0.01). MMSE, Mini-Mental State
Examination; HDS-R, Hasegawa Dementia Scale-revised; MoCA,
Montreal Cognitive Assessment; CDR, Clinical Dementia Rating;
WAIS, Wechsler adult intelligence scale.

The most frequent first drug of choice used in
the hospitals was predominantly donepezil (79.1%),
followed by galantamine (6.1%), cilostazol (4.9%),
memantine (2.4%), and rivastigmine (1.8%) (Q13;
Fig. 4).

DISCUSSION

This nationwide multi-center questionnaire sur-
vey provides clarity regarding the real-world state
and current medical managements of PSD from the
perspective of healthcare professionals in Japan—a
country characterized by a super-aged society. The
most common cognitive impairments of PSD were
executive dysfunction, followed by amnesia and apa-
thy. Surprisingly, a quarter of stroke survivors were
found to be living alone. MoCA was rarely used as
a cognitive function test for stroke survivors. Cog-
nitive rehabilitation was undertaken more often and

at an earlier stage than drug treatment. The first drug
of choice for dementia was predominantly donepezil,
followed by galantamine, rivastigmine, and meman-
tine. Based on these results, we discuss the current
evidence and issues regarding PSD, a particularly
problematic issue for stroke survivors in a super-aged
society.

PSD often worsens quality of life and is an espe-
cially serious problem for stroke survivors. A 30-year
nationwide population-based cohort study using data
from Danish medical databases covering all Danish
hospitals showed that the hazard ratio for dementia
among stroke survivors was 1.80 after any stroke,
1.72 after ischemic stroke, and 2.70 after intracere-
bral hemorrhage, compared to that of the general
population [22]. The socio-economic burden of PSD
has been increasing because of the drastic increase
of the number of stroke survivors in Japan and the
Western world, where several countries already have
super-aged societies [17]. However, there is still
limited evidence about the proper diagnosis and treat-
ment of PSD, and the current real-world clinical
practice of PSD remains to be elucidated. Our nation-
wide survey revealed several real-world problems of
stroke survivors in Japan, which has one of the most
advanced aging societies in the world. Clinicians
should exercise caution concerning the representa-
tive cognitive impairment after stroke revealed by
this study, such as executive dysfunction, amnesia,
and apathy. A national survey of Canadian occupa-
tional therapists’ assessments of PSD also reported
that the MMSE was often used incorrectly to evaluate
the patient’s cognition and that executive dysfunc-
tion (a critical component of poststroke assessment)
was rarely assessed [23]. Furthermore, it should be
emphasized that many stroke survivors live alone.
Redfors et al. reported that 176 out of 600 poststroke
patients (28.9%) lived alone, which was associated
with increased long-term mortality after ischemic
stroke in Sweden [24]. This situation needs to be
improved with medical as well as social support
because living alone is also a strong risk factor for
the progression of dementia [25].

Early detection and intervention should be exe-
cuted because PSD predicts poorer survival in
long-term follow-up [26]. In order to improve the
prognosis of PSD, objective evaluation of cog-
nitive function is first recommended [27]. The
National Institute of Neurological Disorders and
Stroke (NINDS) and the Canadian Stroke Network
(CSN) emphasize cognitive and mood assessment for
all stroke survivors, and it is increasingly recognized
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A) The rate of drug or cognitive rehabilitation treatments

B) The stage at which stroke survivors receive drug or cognitive rehabilitation treatments

Fig. 3. Treatment of dementia after stroke. A) The rate of stroke survivors who received drug treatments was > 80% (2.3%), 50–80% (14.6%),
30–50% (22.8%), 10–30% (33.3%), <10% (27.0%), and unknown (0%). The rate of stroke survivors who received cognitive rehabilitation
treatments was > 80% (28.5%), 50–80% (14.2%), 30–50% (15.0%), 10–30% (11.0%), <10% (17.1%), and unknown (14.2%). Cognitive
rehabilitation treatment was undertaken significantly more often and in more than half the patients (42.7%) compared with drug treatment
(16.9%) (p < 0.01). B) The stages of cognitive impairment at which stroke survivors who received drug treatments was mild cognitive
impairment (MCI) (7.4%), mild dementia (31.7%), moderate dementia (48.5%), severe dementia (2.5%), and other (9.9%). The stages of
cognitive impairment at which stroke survivors who received cognitive rehabilitation treatments were MCI (24.9%), mild dementia (35.3%),
moderate dementia (26.1%), severe dementia (2.5%), and other (11.2%). The rate of cognitive rehabilitation for patients with MCI and mild
dementia (60.2%) was significantly higher than that of drug treatment (39.1%) (p < 0.01).

Fig. 4. Drugs used for poststroke dementia. The most frequent first
drug of choice was predominantly donepezil (79.1%), followed
by galantamine (6.1%), cilostazol (4.9%), memantine (2.4%), and
rivastigmine (1.8%).

that cognitive assessment should be part of the
routine neurological examination in clinical prac-
tice [21, 28, 29]. However, our nationwide survey
showed that many hospitals do not routinely and
objectively evaluate cognition in stroke survivors

using cognitive batteries. This fact implies that cum-
bersome examinations are usually avoided during
routine assessment in many stroke hospitals in Japan.
Additionally, among objective cognitive function
tests, MMSE was commonly used, whereas MoCA,
which is considered to have good sensitivity for
PSD [30], was not. Our finding is in consistence
with those of the other studies. A national survey
among neurologists in the Netherlands reported that
approximately half of the neurologists only some-
times, or even never, screened stroke survivors for
cognitive and emotional problems [31]. A survey
of Australian occupational therapists working with
PSD also reported that MMSE were most frequently
used, and most interventions were chosen based on
their past experiences (88.3%) and colleagues’ opin-
ions (77.4%) [32]. MoCA is regarded to be suitable
for evaluating PSD [33] and should be administered
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more actively to stroke survivors [34]. While MoCA
is a time-consuming and laborious task for clinicians
who are busy with daily clinical work, the NINDS-
CSN 5-minute protocol, which consists of only verbal
tasks, could be recommended as a brief screening
instrument for PSD [35, 36]. The etiology of PSD
is complex and is related to the stroke itself as well
as prestroke cognition; however, no hospital in this
study used objective evaluation methods for prestroke
cognition, such as Informant Questionnaire for Cog-
nitive Decline in the Elderly (IQCODE). IQCODE
is the most commonly employed assessment [29,
37, 38]. Patients with prestroke cognitive impairment
usually have more severe ischemic stroke disabilities
and worse prognosis [39, 40]. Attention should also
be paid to prestroke cognitive function in order to
achieve a better prognosis in stroke survivors.

Our nationwide survey further demonstrated that
BPSD was not objectively evaluated in detail using
methods such as GDS and apathy scale in most hospi-
tals. Stroke survivors often have emotional problems,
such as apathy, depression, and anger. Stroke sur-
vivors with BPSD and depressive symptoms have a
comparably higher risk of stroke and all-cause mor-
tality [41]. Poststroke apathy acts as a barrier to
meaningful participation in cognitive and physical
rehabilitation [42]. BPSD is an important target of
intervention in stroke survivors because BPSD can
be ameliorated by medication and appropriate living
conditions. For instance, early antidepressant admin-
istration for depression following stroke appears to
enhance both physical and cognitive recovery from
stroke and might increase survival by up to 10
years after stroke [43]. A guideline for healthcare
professionals from the American Heart Associa-
tion/American Stroke Association recommended the
administration of a structured depression inventory
such as the Patient Health Questionnaire-2 to rou-
tinely screen poststroke depression [44]. Therefore,
clinicians should also be watchful for BPSD in
stroke survivors as this is treatable and an impor-
tant therapeutic target. It would be desirable to
increase opportunities for objective evaluation of
BPSD, which could prevent patients with stroke
from developing cognitive impairment and emotional
problems, resulting in better clinical outcome [45].

From the management and therapeutic perspec-
tive, there are two main treatment options for
vascular dementia (VaD): drug and rehabilitation
treatment [29]. In the current survey, the drug used
as the first choice was predominantly donepezil, fol-
lowed by galantamine, cilostazol, memantine, and

rivastigmine. Donepezil was most often prescribed
because it has been licensed for a long time, and
it can be easily administered once daily. Addition-
ally, generic versions of donepezil are already widely
used in Japan, although it is controversial whether
cholinesterase inhibitors should be used for PSD
or not [46]. Acetylcholinesterase inhibitors, such as
donepezil [47, 46], galantamine [48], and rivastig-
mine [49] were shown to improve VaD. Memantine,
an N-methyl-D-aspartate (NMDA) receptor antag-
onist, could also be effective [50, 51]. However,
acetylcholinesterase inhibitors and NMDA receptor
antagonists are not currently approved for use in VaD,
including cases of PSD, and further clinical research
is urgently needed to explore this therapeutic possi-
bility.

Our survey revealed that cognitive rehabilita-
tion treatment is more commonly undertaken by
stroke survivors than drug treatment in daily clin-
ical practice. Rehabilitation treatment is effective
for preventing the progression of PSD [52]. A sys-
tematic review including nine studies demonstrated
that increased physical activity improves cognitive
function of stroke survivors [53]. A meta-analysis
of randomized controlled trials also supported
these findings [54]. Cognitive rehabilitation is also
important for better prognosis [55]. Rehabilitation
treatment is effective in mitigating VaD by increasing
the bioavailability of neurotrophins and stimulating
endothelial function [56]. Recently, it has become
clear that multidomain interventions such as diet,
exercise guidance, and cognitive function training
can improve the level of cognition of stroke survivors
[57, 58]. Active, early treatment using medication and
rehabilitation, as well as strict control of vascular risk
factors such as hypertension and smoking could also
significantly contribute to the reduction of cognitive
impairment as proven by the Systolic Blood Pressure
Intervention Trial (SPRNT-MIND) [59], the Cogni-
tive Function and Ageing Study (CFAS) [60], and the
Framingham studies [61].

The world is aging at a rapid rate and more than
20% of the population in 51 countries will be aged
over 65 years by 2030 [11]. Many countries, such
as Japan, Italy, Portugal, Finland, Greece, Germany,
and Bulgaria, have already developed into a super-
aged society, and others, such as France, Sweden,
Canada, the United Kingdom, and the United States,
are in the pre-stage of a super-aged society [11].
Our survey clarified several important issues to con-
sider regarding the state and management of PSD
in Japan—a super-aged country. These issues could
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Fig. 5. Six actionable plans to improve prognosis and quality of life
of poststroke dementia patients. (1) Be aware of PSD: Healthcare
professionals should be aware of the importance of PSD and cau-
tious about the representative cognitive impairment after stroke,
such as executive dysfunction, amnesia, and apathy. (2) Screen-
ing by MoCA for PSD: MoCA or NINDS-CSN 5-minute protocol
should be a part of the routine neurological examination for stroke
survivors in daily clinical practice. (3) Screening emotional prob-
lems for PSD: Screening emotional problems, such as apathy,
depression, and anger, should be a part of the routine neurolog-
ical examination for stroke survivors in daily clinical practice.
(4) Multi-disciplinary care team for PSD: Neuro-psychologists
and cognitive/behavioral neurologists should be included in multi-
disciplinary care teams for PSD patients. (5) Social and cognitive
support for PSD: Social and cognitive support for PSD patients
that live alone should be executed. (6) Multidomain interventions
for PSD: Multidomain interventions such as diet, exercise guid-
ance, and cognitive training should be executed for PSD patients.
PSD, poststroke dementia; MoCA, Montreal cognitive assessment;
NINDS-CSN 5-minute protocol, The National Institute of Neuro-
logical Disorders and Stroke and the Canadian Stroke Network
5-minute protocol.

also be problematic in other super-aged and pre-
super-aged countries. Inappropriate and inadequate
objective evaluation test for cognition and emotion
for stroke survivors could cause high old age depen-
dency ratio, which leads to high healthcare costs and
long-term public health burden worldwide [27]. The
increase in solitary stroke survivors could also worsen
the prognoses [25] and it should not be ignored. How-
ever, the countermeasures for these problems remain
unsatisfactory worldwide. Therefore, we propose six
actionable plans for improving prognosis and quality
of life of stroke survivors with cognitive impairment:
1) Be aware of PSD, 2) Screening by MoCA for
PSD, 3) Screening emotional problems for PSD, 4)
Multi-disciplinary care teams for PSD, 5) Social and
cognitive support for PSD, and 6) Multidomain inter-
ventions for PSD (Fig. 5).

This study has several limitations. First, there is a
possibility that the conditions of hospitals that man-
age more chronic stroke patients were not reflected
in our results because the hospitals involved in
this questionnaire survey mainly treat patients with
acute stroke. Further surveys that reflect the situ-
ations in chronic care hospitals are needed in the

future. Second, 249 responses were not obtained in
this questionnaire survey (non-response rate 49.8%),
although we made the survey request twice. This
non-response rate could have affected the results.
Third, this study is based on information from the
representative directors of the hospital. The chief
doctors in charge of stroke care and management at
each facility answered the questionnaires, as accu-
rately as possible. However, there is a possibility
that some doctors might have answered based on a
rough percentage estimate as per their perceptions,
although these possible biases could be mitigated by
the responses of experienced chief doctors respon-
sible for stroke management. Actual conditions and
medical management of PSD based on the strict hos-
pital statistics or population-based data are necessary
to confirm the validity of our findings and their gen-
eralizability in future studies. Fourth, the top 500
hospitals that treated the highest number of stroke
patients were selected in this study because we tried
to investigate the real-world state and management
of PSD at representative hospitals that provide stan-
dard stroke treatment in Japan. However, possible
selection bias could have affected the study results.
Further studies with random sampling that minimize
selection bias and reflect the more generalized state
and management of PSD are needed in future. Fifth,
this survey was conducted in Japan and the findings
do not necessarily reflect the actual state of other
countries in the world. However, several countries,
such as Italy, Portugal, and Finland, have also devel-
oped into a super-aged society and countries such
as France, Sweden, and the United Kingdom, are
in the pre-stage of a super-aged society. Hence, our
findings can be a useful reference worldwide to fur-
ther develop and establish management strategies that
meet the actual needs of stroke survivors with cog-
nitive impairment, with the aim of extending their
healthy life expectancy.

CONCLUSION

In this study, we clarified the real-world state
and management regarding PSD in Japan. Clinicians
should be aware of the importance of PSD, although
data in this regard remain unsatisfactory. Clinical evi-
dence regarding PSD is scarce in Japan and across the
world, and detailed and clear guidelines are impera-
tive. The information in this study could be useful
for early diagnosis and treatment of stroke survivors,
thus improving their prognosis and quality of life.
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