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Following stroke, individuals require ongoing screening, diagnosis and monitoring for

cognitive impairment. Services and policies around these vary widely between settings,

and reports from many countries highlight persistent under-diagnosis of cognitive

impairment in the months and years after stroke. Missed and delayed diagnosis of post-

stroke cognitive impairment, including dementia, are important factors in shaping the

experiences of people so affected and their family members, especially in low- and

middle-income countries. Drawing upon ethnographic research conducted in Malaysia,

this article draws upon three case studies to examine the continued health-seeking

behaviour after the appearance of salient cognitive and behavioural symptoms that

occurred after stroke. Findings highlight the challenges in getting formal diagnostic clarity

for cognitive and behavioural symptoms in a rural setting within a middle-income country.

No study participants sought help for memory or cognitive problems, partly due to limited

lay awareness of cognitive impairment but more significantly due to health service factors.

Despite their elevated risk for dementia, participants were not monitored for cognitive

impairment during any follow-up care in various health facilities. Furthermore, caregivers’

attempts to seek help when behavioural issues became untenable were met with multiple

health system barriers. The journey was complicated by the meanings attached to

the reactions towards cognitive symptoms at the community level. We suggest that

strategies seek to increase the awareness of post-stroke cognitive and behavioural

symptoms, and incorporate clear treatment pathways into the long-term care plans of

community-dwelling stroke survivors.
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INTRODUCTION

Cognitive impairment (CI) is a frequent complication in stroke survivors (1) and predicts
post-stroke death, dependency, and institutionalisation (2–4). Cognitive status offers a way to
understand the extent of cognitive impairment and is assessed across a continuous spectrum
ranging from no cognitive impairment (NCI) to dementia. While cognitive decline may continue
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post-stroke, up to 20% of patients with cognitive impairment
show improvement (5). While most improvements occur in the
first 3 months, recovery may continue for at least the first-
year post-stroke. However, stroke survivors can develop delayed
dementia beyond the initial 3 months. A registry-based study
with mean follow up time of 3.79 years found that, in elderly
stroke patients aged above 75 years old, 23.7% developed delayed
dementia post-stroke (6). Previous research estimated that 10% of
patients had dementia prior to their first stroke, 10% developed
dementia after first-ever stroke (7), and approximately one-third
experienced dementia following recurrent stroke (8). A 10 -
year longitudinal study of people with no stroke at baseline
showed that individuals who experienced a stroke during the
observation period had faster memory decline than those who
remained stroke-free throughout (9). Further, the presence of
both post-stroke CI (10) and accelerated post-stroke cognitive
decline (11) were independently associated with recurrent stroke.
Hence, the recognition of CI in this high-risk group is vital for
early intervention and improved management.

The importance of diagnosing and monitoring cognitive
impairment after stroke has been repeatedly stressed (12–14).
However, reports of under-diagnosis of cognitive impairment
remain a common theme in stroke. The onus of the detection
of cognitive impairment is often placed in the hands of the
healthcare practitioner, and recommendations for post-stroke
monitoring emphasises cognitive screening during presentations
in hospitals or healthcare facilities. But in reality, health
practitioners often miss out on cognitive impairment due to
the inherent bias towards physical recovery (in the case of
stroke) (15). Delays in the presentation of a person suspected
to have cognitive impairment or dementia to health facilities
may also play a role, and is commonly attributed to various
reasons shaped by the cultural and social environment. This
includes: a consideration of memory problems as part of normal
ageing (16–18), stigma (17), failure of family members or
primary caregivers to recognise symptoms (19–21), and familial
disagreements on the symptoms and course of action (17, 20, 22).
A timely diagnosis of dementia is beneficial in many ways.
Affected individuals and their caregivers or family members can
be referred to treatment and support services to enable future
planning and better management of disease-related symptoms
(23, 24).

Dementia in itself is under-recognised and under-diagnosed
in low-and-middle-income countries (LMIC) (25). Contextual
factors such as stigma (25), different understandings of disease
(26–29), and generally low expectations of abilities in older
people (30) contribute to lower awareness and recognition of
dementia. LMICs also struggle with limited resources within a
health system where acute and other chronic conditions create
competing priorities. However, as LMICs are projected to be
home for the majority of people living with dementia by 2030
(22), there is a need to better understand how contextual
factors interact with health system factors in order to plan for
programmes and strategies that will address the underlying issues
related to disease recognition and diagnosis.

Malaysia is a middle-income country that is experiencing
a demographic transition, edging towards population ageing

and increasing prevalence of non-communicable diseases among
older adults (31). The Malaysian health system is comprised of
both public and private sectors. The majority of the healthcare
system is supported by the public sector, with a higher
concentration of the private sector in urban areas. In urban areas,
where most health facilities (in both private and public sectors)
are centred (32), shortages are evident due to the private sector
focused on curative services as opposed to long-term chronic care
(33). In rural areas, the majority of patients with chronic medical
conditions receive their care from the public sector but with
less than optimal disease control (34–38). Stroke rehabilitation
remains a challenge in Malaysia, where there are there is a
shortage in rehabilitation specialists and units (39), and poorly
coordinated and fragmented post-stroke care and rehabilitation
(40). There is also no information on the experiences of stroke
survivors with CI in the community. In this article, we report
the continued health-seeking behaviour of three elderly stroke
survivors living in the rural community with salient cognitive and
behavioural symptoms that occurred after stroke.

MATERIALS AND METHODS

Participants
Participants were recruited as part of a larger ethnographic study
on stroke recovery using the South East Asia Community
Observatory (SEACO) research platform. SEACO is a
demographic and health surveillance system (DHSS) located
in the district of Segamat in Johor, the southernmost state of
peninsular Malaysia (41). This article focuses on three case
studies, drawn from a sub-study of 18 people with stroke and
their caregivers. The three participants (two women and one
man) sampled for this analysis were aged between 72 and 80 years
old. They were all of Malaysian-Chinese descent, and lived in the
same village. All three participants lived with their caregivers.

Participation in the study was voluntary and the study
was approved by Monash University Human Research Ethics
Committee (CF14/315 – 2014000105). A detailed description of
the consent process has been previously described (42).

Methodology
The detailed methodology for the ethnographic study has been
described elsewhere (42, 43).

Stroke survivors were identified during two annual health data
collection rounds conducted by SEACO. Those who reported
stroke were then visited, in order to assess their suitability
and willingness to be enrolled in the study. A community key
informant referred other stroke survivors who were not captured
in the annual round to the study team.

Ethnography was chosen as a research approach in order to
gain an in-depth insider understanding of people’s behaviours
and practises, and what they meant to the participants.
Ethnographic research draws upon fieldnotes, observations,
interviews and even objects, which are triangulated to produce
comprehensive and in-depth understandings of the social
environment. Through participant observation, researchers can
obtain insights into social practises and behaviour that are
not readily apparent to the public eye. Compared with some
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TABLE 1 | Characteristics of participants in case studies.

Participant Age Years since

stroke

Household

stucture

MoCA

score

Comorbidities Physical condition at

enrolment

Mr Pi 72 4 Lived with wife and

adult children

10 Diabetes Left-sided weakness,

on wheelchair, needed

help with transfers.

Madam Lu 80 1 Lived with husband 8 High blood pressure,

high cholesterol,

arthritis

Left leg weakness and

numbness, needed a

walking frame to get

around

Madam Nu 78 1 Lived with husband,

adult children and

grandchildren

19 Atrial fibrillation, high

blood pressure,

diabetes

Slight left facial droop,

slight weakness on left

hand, ambulated

independently.

other forms of qualitative research, ethnographic research can
be more difficult to undertake due to this complexity. The need
to spend relatively long periods of time gathering data from
different sources, with the goal of producing a detailed account
of a particular setting, means it is resource- and time-intensive.
Because of this intensive approach, sample sizes are typically
smaller. This is reflected in the current study, where the first
author (KHY) worked with a small number of individuals in a
defined geographic area.

The study was located within a single village, and sought to
examine the experiences of Malaysian-Chinese stroke survivors
and their health seeking pathways, with a special focus on
cognitive decline after stroke. The main study on stroke and
CI had 18 participants (42, 43). Three community-dwelling
participants with salient cognitive and behavioural symptoms
after stroke were sampled from this larger ethnographic
study. These participants were selected because a) they had a
continuous regular engagement with healthcare facilities and
were considered compliant to follow-ups, b) they had responsive
caregivers who were willing to participate in the study as
informants, and c) they all had salient cognitive and behavioural
symptoms observed and reported in detail by their caregivers.
Within these cases, we examined the missed opportunities for
CI diagnosis.

The case narratives of participants were constructed from in-
depth interviews, observations and extensive fieldnotes collected
over the span of 1 year (July 2015 to June 2016). Several scales
were also administered and rated at the beginning of the study
in order to capture the current functional state of participants:
Modified Rankin Scale (mRS) (44), Patient Health Questionnaire,
9 items(PHQ-9) (45), Montreal Cognitive Assessment (MoCa)
basic (46) and the EuroQol-5D (EQ5D) (47) Visual Analogue
Scale (VAS).

As this study was part of a larger study on stroke, the initial
interview typically started with questions on stroke experience,
for example, Why did you think stroke happened? How do
you think this should be treated? Who did you call to ask
for help? What did you think happened? Questions exploring
memory concerns were asked subsequently, including How
is your memory? Depending on participants’ responses, these
questions were then followed up with probing questions. These

included questions such as: Do you think you have memory
problems (or concerns)? Why did you think your memory
worsened? Findings on understandings of stroke and CI were
reported elsewhere (42, 43).

Subsequently, the researcher explored the choices made by
participants and discussed perceptions of stroke, memory (or
aspects of cognition) and health. Contextual issues that may have
shaped participants’ interaction with health services, including
uptake, and impact of their actions in health-seeking were also
explored.The first author [KHY] lived in the participants’ village
during the data collection phase, observing how participants lived
and how they carried out daily routines. KHY also accompanied
participants and their family members during some of their visits
to health facilities, and documented her observations though
fieldnotes. All participant names in this article are pseudonyms.

FINDINGS

Case 1—Mr Pi
At the time of the study, Mr Pi (72 years old) was 4 years
post-stroke and living with his adult daughter (Meijie) and
wife (see Table 1). He was usually in his wheelchair and
could stand but was not able to walk. He was dependent
on his family for all aspects of his life, from toileting and
transfers to meal preparation, although he could eat on his own.
His diabetic medication was also managed by his caregivers.
His scope of activities was therefore limited and not high
in complexity. He also did not like to talk much after his
stroke. At first glance, it would seem that he was a silently
compliant person, living peacefully at home, taken care of by
his family. However, it was clear that he had cognitive deficits.
This was reflected in his cognitive screening, where he only
managed 10 out of the maximum 30 points [via the Montreal
Cognitive Assessment (48) was administered to him as part of the
larger study]. He demonstrated challenging behavioural issues,
such as fluctuating moods (resulting in temper tantrums), and
occasionally intentionally urinated on the walls of his bedroom,
which stressed his family. His behaviour was construed as
“naughty” but harmless.Meijie felt that, compared to his previous
state where he was completely bedbound and on a feeding tube
(for the first month post-stroke), his current condition was a lot
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better and that he had “stabilised” because he could sit up and
could eat well.

Meijie and Mrs Pi monitored Mr Pi’s health in the local
government health clinic within the village. Still, they had never
discussed any of his behavioural issues with the healthcare
provider as they did not think that the issues were related to
the stroke. Mr Pi’s consultations with his healthcare providers
were generally short (regular checking of vital signs, blood
pressure and blood tests reviews), and not conducive for in-depth
discussions regarding Mr Pi’s management at home. Especially
for chronic stroke survivors like Mr Pi, it was assumed that the
carer could manage and that, if they had any issues, caregivers
themselves would bring them up with the doctor. On the other
hand, Meijie had no expectations that anyone in the health clinic
would be able to help her, nor was she able to explicitly verbalise
what aspect she wanted help with. Even when explicitly asked
if there she desired any help in the care of her father, Meijie
responded, “Can’t think of anything... [I] just take care of him
like this.”

Analysis

Meijie’s perception of Mr Pi’s health was influenced by his
previous (poor health) state, and her expectation of a “healthier”
body was based on this lower baseline. Because he had put on
weight, could sit up on his own, and communicate his likes and
dislikes to a certain degree, he was considered “okay.” His current
state of abilities and behavioural issues were normalised as part of
who he was. His family had adjusted to his current state without
any expectation of further improvements. This normalisation
is similar to findings from India, where the high tolerance of
impairments and low expectations for older people was borne out
in the low reporting rates or health-seeking for memory issues by
their family members (30). Despite regular follow-ups as part of
his health management plan, Mr Pi’s behavioural and cognitive
issues were not detected by his health providers, because his
caregivers did not feel that these issues were significant. There
was also a lack of monitoring of his cognitive status. Mr Pi
was never administered any formal assessments for his cognitive
status throughout his care.

Case 2—Madam Lu
At the time of the study,MadamLu (80 years old) was 1 year post-
stroke, and living with her husband, Mr Xing (79 years old) (see
Table 1). She still had remaining leg weakness and needed to use
the walking frame for stability. She had high blood pressure and
high cholesterol and was put on medications. Explicit cognitive
symptoms were observed in Madam Lu. Her husband managed
her medications for her, serving the appropriate doses to her as
she would otherwise forget to take them ormuddle up the dosage.
Both she and her husband were aware of her memory decline,
but this was normalised even though she depended on Mr Xing
for some, but not all, of her activities of daily living. He did the
majority of the household chores. While she used to handle all
household chores on her own, by the time of the study, Madam
Lu was only able to manage simple tasks in food preparation
(plucking vegetables) or folding small items of clothing. Her
cognitive issues became more apparent when they shifted into a

newly renovated home a few streets away; Madam Lu sometimes
became disoriented and asked to be brought to back to her
“real home” because she forgot that she had moved. Mr Xing
became increasingly puzzled with her behaviour, which included
moments when she would ask to die, which he interpreted as
evidence that she might be having some mental health issues.

Throughout this time, Madam Lu regularly attended the
government health clinic for blood pressure and cholesterol
medications but, like Meijie (the caregiver from Case 1), Mr Xing
did not bring up these issues to the healthcare provider. Instead,
he asked his son to take Madam Lu to the private hospital to
consult a psychiatric specialist. Madam Lu, on the other hand,
was still preoccupied with her leg weakness. She complained
about her leg when her son came to take her to the private
hospital; she was brought to the orthopaedic specialist to consult
on her leg instead of the psychiatrist. Mr Xing did not want to
make a fuss because he felt that the decision-making regarding
the choice of health provider lay with his son, who paid for
Madam Lu’s medical expenses at the private hospital.

This decision to remain silent was borne out negatively over
time. One and a half years after her stroke, Madam Lu lost her
balance at home and experienced a bad fall, after which she
became bedbound. Mr Xing felt that it was because she had
forgotten to hold on to her walking frame when making her
way to the bathroom, and had therefore lost her balance and
fallen. After the incident, Mr Xing simply could not cope alone
at home with her, so she was shifted to her son’s home to be
cared for by him and his family. At that point, her medical care
was transferred to the nearest public hospital located in the same
town and, from then on, her mental state worsened:

She just sits there and lies down there you know. She is not
very spirited you know... she does not really want to talk. The
first time when I went to see her, she was sitting there and her
eyes were wide open... When people asked her who came to see
her, she could still tell [who visited]. . . The second time when I
went to see her... she lay there with her eyes closed. (Mr Xing)

Before she was confined to bed, she was socially active
and generally chatty. After her fall, she became very depressed
and quickly deteriorated physically and mentally. Mr Xing felt
helpless as he watched the deterioration of her mental state, but
it was not something that he thought needed management at that
time. Madam Lu passed away in her sleep 2 months after she
moved to her son’s home.

Analysis

Different levels of recognition of the impact of CI meant that
participants received varying levels of support to manage their
well-being. Earlier recognition and diagnosis of CI and dementia
in clinical settings has been advocated because it provided
patients and caregivers with earlier support and training to
cope at home (38, 39). Mr Xing perceived that there was a
need to address her issues and had sought out resources from
their son, an external resident. However, due to his lack of
understanding of Madam Lu’s condition, their son took her to an
orthopaedic specialist instead of a professional who could address
her psychological and behavioural issues. In the end, because her
son provided the resources for her specialist care, Madam Lu
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was not able to access services relevant to the needs perceived
by Mr Xing. Even though she had been in contact with various
healthcare providers, her cognitive issues were not detected in
any of the health facilities in either public or private sectors.
Again, this points to the lack of monitoring of patients at-risk
for dementia by health service providers. Arguably, Mr Xing and
Madam Lu’s confusion, distress, and helplessness may have been
alleviated to a certain degree if the impact of CI was recognised
and supported by healthcare providers.

Case 3—Madam Nu
At the time of the studyMadamNu (78 years old) was 1 year post-
stroke and lived with her husband, children and grandchildren
(see Table 1). She had recovered well after stroke and was only
left with facial numbness. Her daughter, Huajie, was in charge
of the arrangements and transport for Madam Nu’s health visits,
including regular follow-up visits to the hospital in another town
for a heart-related condition. Huajie had noticed that MadamNu
tended to dwell on past memories, and did not always remember
what happened more recently. While Madam Nu was aware that
her memory had declined, she was unperturbed as the deficits
did not interfere with her daily activities. Household chores were
done by the younger generation and she usually spent her time
watching television.

Huajie became very concerned when Madam Nu’s behaviour
started to disrupt home life. MadamNu experienced increasingly
frequent periods of poor temper, which created uncomfortable
situations for her family members. She would often jump to
misconstrued conclusions based on incomplete information, as
she had forgotten some of the events that happened in between.
Madam Nu’s behaviour also caused embarrassment for her
family, as some of the storeys she told to her neighbours reflected
badly on her family members. Her memory decline not only
meant she forgot the small everyday acts of care performed
by her family, but also amplified her resistance towards their
help or suggestions for activities. Incidents that happened at
home were told to other people from a negative angle, with
omissions or exaggerations of some details contrary to what
really happened. This then strained Madam Nu’s relationships
with her family members as she created conflicts out of normal
everyday interactions.

As the problems with Madam Nu escalated, Huajie tried to
suggest a visit to see the psychiatrist, but this was met with
intense objection from Madam Nu as she not feel that there
was anything wrong with her. She also did not realise that her
memory deficits caused some of the misunderstandings that
resulted in her suspicion and anger. Huajie then attempted to
bring up her mother’s behavioural issues with their regular health
practitioner at during a follow-up consultation:

I told [the doctor] that my mother’s temper is getting worse...
[She] keeps scolding people, [so could they recommend] any
method or anymedication to control her [behaviour]? The doctor
just smiled at me. I am not sure if he thought that we were unable
to communicate with my mother or that we complain that our
mother is not good or because of our socioeconomic status... He
did not further ask properly.

Huajie had hoped to get a referral or some suggestions from
the doctor to help manage Madam Nu’s mood and occasionally
erratic behaviour. Her concerns were brushed aside by the
attending doctor. Huajie was frustrated with the doctor’s reaction,
which.she felt reflected an incorrect comprehension of the extent
to which she and her family had gone to try and understand
Madam Nu.

Analysis

Family members were not always guaranteed any response or
helpful advice even when they did report behavioural issues
to health providers. Huajie, who finally decided to bring up
the matter with Madam Nu’s regular healthcare provider after
her behavioural symptoms escalated, was dismissed by the
doctor. This left Huajie at a loss—she had perceived a need
to address such issues, but received no support to do so. In
this case, the healthcare provider did not think that the patient
needed to be assessed for further management, which resulted
in Huajie not having access to appropriate care which was
crucial for addressing the Madam Nu’s behavioural issues in the
home setting.

DISCUSSION

Individuals in this article did not seek help for memory
or cognitive problems. Instead, behavioural issues prompted
caregivers to seek help. This phenomenon is not surprising
and reflected in the same trends found in more well-resourced
settings (49). In the current context, health service factors
contributed significantly to this phenomenon.

Even though stroke survivors are known to have elevated risk
of progressing to dementia, the three study participants were
not monitored for cognitive impairment during any follow-up
care in various health facilities. According to the participants
and their caregivers, none had undergone any form of formal
assessment of their cognitive abilities in any of the health facilities
they attended, not even during the acute stage of stroke. This
was also the case for all participants in the broader study.
Contextual issues shaped how they viewed CI, and the obvious
emphasis on physical abilities were barriers to the diagnosis of
CI or behavioural issues (42). The lack of pathways for stroke
after hospitalisation extended to other symptoms, including CI
and other psychosocial issues, which increased the difficulties in
getting a proper diagnosis. Study participants and their families
simply had no clear idea of what to do when faced with these
issues, resulting in delays to seeking help from health service
providers or not seeking help at all. Families experienced some
degree of distress when dealing with the changed behaviour of
their loved ones and were stuck in uncertainty. They knew that
something was wrong, but could not quite place what this was,
and so were not sure of how to go about getting help. This
points to the need to implement a care plan or pathway for
stroke survivors in which cognitive assessments are routinely
undertaken, as per recommendations in international guidelines
(50, 51).

The health providers consulted in these three cases did not
seem to be picking up distress signals from the family caregiver
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when they reported mood and behavioural changes, regardless
of the time since stroke, the severity of the CI symptoms,
or even reports of mood and behavioural issues. None of
these were considered by healthcare providers who were in
contact with stroke survivors in the community. In Malaysian
settings, behavioural and psychological symptoms significantly
contribute to caregiver burden more than the actual cognitive
impairment in patients with dementia (52). Therefore, there is
a need to strengthen the awareness, knowledge and attitudes
of stroke survivors and their caregivers regarding cognitive and
behavioural signs, symptoms and changes after stroke—all factors
that need attention and reporting. Caregivers should also be
educated on the resources and facilities that they can contact
when they have doubts about the symptoms or progression of
their loved ones. In doing so, caregivers will be able to actively
recognise symptoms and make the first step for discussion with
healthcare providers, which can lead to suitable treatment or
further referrals. The strategies to strengthen awareness need
to consider family members’ and patients’ lay understandings
of their condition and the interactions within the households’
family structure.

In this paper, we have highlighted the challenges in getting
formal diagnostic clarity for cognitive and behavioural symptoms
in a rural setting within a middle-income country. We suggest
that strategies seek to increase the awareness of post-stroke
cognitive and behavioural symptoms, and incorporate clear
treatment pathways into the long-term care plans of community-
dwelling stroke survivors.

The emphasis of the original study from which the case
narratives were extracted from is from the perspective of the
stroke survivors and their family units, and focuses less on the
perspective of healthcare services providers. One of the reasons
for the lack of inclusion of the perspective from healthcare
providers is the need for additional layers of ethical and
institutional approvals in obtaining formal interviews (especially
concerning Ministry of Health employees and facilities). Future

studies should include healthcare providers’ perspectives in
terms of long-term follow up and actual management in
the community.
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24. Mijajlović MD, Pavlović A, Brainin M, Heiss W-D, Quinn TJ, Ihle-Hansen

HB, et al. Post-stroke dementia—a comprehensive review. BMC Med. (2017)

15:11. doi: 10.1186/s12916-017-0779-7

25. Prince MJ, Comas-Herrera A, Knapp M, Guerchet M, Karagiannidou M.

World Alzheimer Report 2016—Improving healthcare for people living with

dementia: Coverage, quality and costs now and in the future. London:

Alzheimer’s Disease International (2016).

26. Cohen L. No Aging in India: Alzheimer’s, The Bad Family, and Other Modern

Things. Berkeley, CA: University of California Press (1998).

27. Chee YK, Levkoff SE. Culture and dementia: accounts by family caregivers

and health professionals for dementia-affected elders in South Korea.

J Cross-Cult Gerontol. (2001) 16:111–25. doi: 10.1023/A:10106405

27713

28. Ikels C. Constructing and deconstructing the self: Dementia in China. J

Cross-Cult Gerontol. (2002) 17:233–51. doi: 10.1023/A:1021260611243

29. Henderson JN, Henderson LC. Cultural construction of disease: a

“supernormal” construct of dementia in an American Indian tribe.

J Cross-Cult Gerontol. (2002) 17:197–212. doi: 10.1023/A:10212689

22685

30. Jacob KS, Kumar PS, Gayathri K, Abraham S, Prince MJ. The diagnosis

of dementia in the community. Int Psychogeriatr. (2007) 19:669–78.

doi: 10.1017/S1041610207005297

31. Tey NP, Siraj SB, Kamaruzzaman SBB, Chin AV, Tan MP, Sinnappan

GS, et al. Aging in multi-ethnic Malaysia. Gerontologist. (2016) 56:603–9.

doi: 10.1093/geront/gnv153

32. Merican MI, bin Yon R. Health care reform and changes: the Malaysian

experience. Asia-Pac J Public Health Asia-Pac Acad Consort Public Health.

(2002) 14:17–22. doi: 10.1177/101053950201400105

33. Ong FS. Health care and long term care issues for the elderly. In: Health Care

in Malaysia—The Dynamics of Provision, Financing and Access. London and

New York, NY: Routledge (2007). p. 170–86.

34. Lee TW, Chan SC, Chua WT, Harbinder K, Khoo YL, Ow Yeang YL,

et al. Audit of diabetes mellitus in general practice. Med J Malaysia.

(2004) 59:317–22. Available online at: http://www.e-mjm.org/2004/v59n3/

Audit_of_Diabetes_Mellitus.pdf

35. Mastura I, Zanariah H, Fatanah I, Feisul Idzwan M, Wan Shaariah MY,

Jamaiyah H, et al. An audit of diabetes control and management (ADCM).

Med J Malaysia. (2008) 63(Suppl C):76–7. Available online at: https://www.

researchgate.net/publication/24025603_An_Audit_of_Diabetes_Control_

and_Management_ADCM

36. Rampal L, Rampal S, Azhar MZ, Rahman AR. Prevalence, awareness,

treatment and control of hypertension in Malaysia: a national study of 16,440

subjects. Public Health. (2008) 122:11–8. doi: 10.1016/j.puhe.2007.05.008

37. Wong JS, Tan F, Lee PY. The state of lipid control in patients with diabetes

in a public health care centre. Asia-Pac J Public Health Asia-Pac Acad Consort

Public Health. (2007) 19:16–21. doi: 10.1177/101053950701900304

38. Mafauzy M. Diabetes control and complications in private primary healthcare

inMalaysia.Med JMalaysia. (2005) 60:212–7. Available online at: http://www.

e-mjm.org/2005/v60n2/Diabetes_Control.pdf

39. Mohd Nordin NA, Aziz NA, Alkaff SE, Sulong S, Aljunid S. Rehabilitation for

patients after stroke in a tertiary hospital: is it early and intensive enough? Int

J Ther Rehabil. (2012) 19:603–11. doi: 10.12968/ijtr.2012.19.11.603

40. Abdul Aziz AF, Mohd Nordin NA, Abd Aziz N, Abdullah S, Sulong S, Aljunid

SM. Care for post-stroke patients at Malaysian public health centres: self-

reported practices of family medicine specialists. BMC Fam Pract. (2014)

15:40. doi: 10.1186/1471-2296-15-40

41. Partap U, Young EH, Allotey P, Soyiri IN, Jahan N, Komahan K, et al. HDSS

profile: the south east Asia community observatory health and demographic

surveillance system (SEACO HDSS). Int J Epidemiol. (2017) 46:1370–1.

doi: 10.1093/ije/dyx113

42. Yap KH, Warren N, Reidpath DD, Allotey P. Understanding cognitive

impairment after stroke: stories from a middle-income country. J Popul

Ageing. (2020). doi: 10.1007/s12062-020-09289-0. [Epub ahead of print].

43. Yap KH, Warren N, Allotey P, Reidpath DD. Understandings stroke

in rural Malaysia: ethnographic insights. Disabil Rehabil. (2019) 43:1–9.

doi: 10.1080/09638288.2019.1624841

44. van Swieten JC, Koudstaal PJ, Visser MC, Schouten HJ, van Gijn J.

Interobserver agreement for the assessment of handicap in stroke patients.

Stroke J Cereb Circ. (1988) 19:604–7. doi: 10.1161/01.STR.19.5.604

45. Kroenke K, Spitzer RL, Williams JBW. The PHQ-9. J Gen Intern Med. (2001)

16:606–13. doi: 10.1046/j.1525-1497.2001.016009606.x

46. Julayanont P, Tangwongchai S, Hemrungrojn S, Tunvirachaisakul C,

Phanthumchinda K, Hongsawat J, et al. The montreal cognitive assessment-

basic: a screening tool for mild cognitive impairment in illiterate

and low-educated elderly adults. J Am Geriatr Soc. (2015) 63:2550–4.

doi: 10.1111/jgs.13820

47. Rabin R, de Charro F. EQ-5D: a measure of health status from the EuroQol

Group. Ann Med. (2001) 33:337–43. doi: 10.3109/07853890109002087

48. Julayanont P, Tangwongchai S, Hemrungrojn S, Tunvirachaisakul C,

Phanthumchinda K, Hongsawat J, et al. The montreal cognitive assessment-

basic (MoCA-B): a new mild cognitive impairment screening test for illiterate

and low educated elderly. Alzheimers Dement J Alzheimers Assoc. (2015)

11:P442–3. doi: 10.1016/j.jalz.2015.06.435

49. Perry-Young L, Owen G, Kelly S, Owens C. How people come to recognise

a problem and seek medical help for a person showing early signs of

dementia: a systematic review and meta-ethnography. Dement Lond Engl.

(2018) 17:34–60. doi: 10.1177/1471301215626889

50. Hachinski V, Iadecola C, Petersen RC, Breteler MM, Nyenhuis DL, Black SE,

et al. National Institute of Neurological Disorders and Stroke-Canadian Stroke

Network vascular cognitive impairment harmonization standards. Stroke.

(2006) 37:2220–41. doi: 10.1161/01.STR.0000237236.88823.47

51. Intercollegiate Working Party for Stroke, Stroke Association, Royal College of

Physicians of London. National Clinical Guideline for Stroke. London: Royal

College of Physicians (2016).

52. Rosdinom R, Zarina MZN, Zanariah MS, Marhani M, Suzaily W.

Behavioural and psychological symptoms of dementia, cognitive

Frontiers in Neurology | www.frontiersin.org 7 June 2021 | Volume 12 | Article 628876

https://doi.org/10.1001/jama.2015.6968
https://doi.org/10.1016/S1474-4422(12)70029-7
https://doi.org/10.1186/s12913-017-2569-5
https://doi.org/10.1300/J018v27n04_03
https://doi.org/10.1002/gps.2484
https://doi.org/10.1371/journal.pone.0151878
https://doi.org/10.1177/1471301215593185
https://doi.org/10.1177/1471301212460608
https://doi.org/10.1177/1471301212444806
https://doi.org/10.1023/A:1006655217810
https://doi.org/10.3233/JAD-150692
https://doi.org/10.1186/s12916-017-0779-7
https://doi.org/10.1023/A:1010640527713
https://doi.org/10.1023/A:1021260611243
https://doi.org/10.1023/A:1021268922685
https://doi.org/10.1017/S1041610207005297
https://doi.org/10.1093/geront/gnv153
https://doi.org/10.1177/101053950201400105
http://www.e-mjm.org/2004/v59n3/Audit_of_Diabetes_Mellitus.pdf
http://www.e-mjm.org/2004/v59n3/Audit_of_Diabetes_Mellitus.pdf
https://www.researchgate.net/publication/24025603_An_Audit_of_Diabetes_Control_and_Management_ADCM
https://www.researchgate.net/publication/24025603_An_Audit_of_Diabetes_Control_and_Management_ADCM
https://www.researchgate.net/publication/24025603_An_Audit_of_Diabetes_Control_and_Management_ADCM
https://doi.org/10.1016/j.puhe.2007.05.008
https://doi.org/10.1177/101053950701900304
http://www.e-mjm.org/2005/v60n2/Diabetes_Control.pdf
http://www.e-mjm.org/2005/v60n2/Diabetes_Control.pdf
https://doi.org/10.12968/ijtr.2012.19.11.603
https://doi.org/10.1186/1471-2296-15-40
https://doi.org/10.1093/ije/dyx113
https://doi.org/10.1007/s12062-020-09289-0
https://doi.org/10.1080/09638288.2019.1624841
https://doi.org/10.1161/01.STR.19.5.604
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1111/jgs.13820
https://doi.org/10.3109/07853890109002087
https://doi.org/10.1016/j.jalz.2015.06.435
https://doi.org/10.1177/1471301215626889
https://doi.org/10.1161/01.STR.0000237236.88823.47
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles


Yap et al. Post-stroke Cognitive Impairment in Malaysia

impairment and caregiver burden in patients with dementia.

Prev Med. (2013) 57(Suppl):S67–9. doi: 10.1016/j.ypmed.2012.

12.025

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Copyright © 2021 Yap, Warren, Allotey and Reidpath. This is an open-access article

distributed under the terms of the Creative Commons Attribution License (CC BY).

The use, distribution or reproduction in other forums is permitted, provided the

original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Neurology | www.frontiersin.org 8 June 2021 | Volume 12 | Article 628876

https://doi.org/10.1016/j.ypmed.2012.12.025
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles

	Challenges for Diagnostic Clarity for Post-stroke Cognitive Impairment and Behavioural Issues in Middle-Income Countries: Case Studies From Malaysia
	Introduction
	Materials and Methods
	Participants
	Methodology

	Findings
	Case 1—Mr Pi
	Analysis

	Case 2—Madam Lu
	Analysis

	Case 3—Madam Nu
	Analysis


	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	References


