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Abstract

Background: The Post Stroke Checklist has been proved to be feasible and useful in standardizing the
process for long-term post-stroke care and we developed a Mandarin version of it (M-PSC). However, it is
not capable of enforcing follow-up care after stroke and further optimization is needed.

Methods: Participants were consecutively recruited from 13 departments in a specialized hospital on the
discharge date. The trained clinicians contacted them by telephone calls at six months since the most
recent diagnosis. A satisfaction questionnaire was sent to the participant whilst clinicians completed a
satisfaction questionnaire and the Pragmatic Face and Content Validity Test (PRAC-Test). Then, a
debriefing meeting was held to discuss potential problems of the M-PSC. Quantitative and qualitative
data were both collected from April 2021 to May 2021.

Results: A total of 167 individuals consented to take part in the study.113 participants completed the
assessment at six months and three were excluded due to missing data. The M-PSC identified a wide
range of unmet needs related to stroke and at least one need was reported in 76.4% of participants. The
average time taken to administer the M-PSC was 8 mins. Satisfaction ratings were high for participants
(8.5/10) and clinicians (9.6/10). Totally 31 further screenings were conducted and 33 appropriate
referrals were accomplished. Several areas for improvement were identified and revised.

Conclusions: The M-PSC is a feasible and useful measure in enforcing follow-up care and promising to
be an approach in standardizing post-stroke follow-up practice in telehealth during the coronavirus
disease 2019 pandemic.

Background

With more than 10 million new cases annually, stroke has become a leading cause of mortality and
disability worldwide[1]. The economic costs of long-term post-stroke care are substantial and the burden
is expected to increase further as a result of the epidemiological transition from infections to non-
communicable diseases|2, 3]. However, there is no standardized process for long-term post-stroke care,
though our health systems have been struggling to deliver effective interventions.

The global stroke community advisory panel developed an instrument named Post Stroke Checklist (PSC)
to help health care professionals in standardizing the process of identifying long-term care after stroke
and facilitating referrals[4]. It has been proved to be feasible and useful, furthermore, gained international
recognition and endorsed by the World Stroke Organization to improve the follow-up care of post-stroke
individuals. A Mandarin version of the PSC (M-PSC) was subsequently developed in keeping with
guidelines|5]. Yet, whether the M-PSC or the original measure can only provide recommendations for each
problem identified. Screenings and interventions are conducted or not depending on cliniciansl6, 7]. It is
not capable of enforcing follow-up care, and the direct referral might result in unnecessary waste of
medical resources and increase the economic burden on individuals. We integrated the evidence
summary into the M-PSC, added further screenings and interventions, and viewed it as a first step
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towards its application in the standardized post-stroke follow-up practice in telehealth during the
coronavirus disease 2019 (COVID-19) pandemic. Besides, data regarding stroke severity and subtype are
not discussed, which limits the feasibility and comparison of the PSC in different countries[6, 8]. We
reported these issues and sought to explore the feasibility and usability of the M-PSC in a telephone-
based follow-up. The objective of this study is to describe an evidence-based optimization of the M-PSC
and evaluate its feasibility and usability in clinical practice.

Methods
Aims

The objective of this study is to describe an evidence-based optimization of the M-PSC and evaluate its
feasibility and usability in clinical practice.

Design

A mixed methods study design was adopted to test the feasibility and usability of the M-PSC in a
telephone-based follow-up. The M-PSC was not used for a performance evaluation, so psychometric
appraisals, such as interrater reliability and criterion and construct validity, were not required[9]. The
qualitative method was applied in the focus group discussion and the debriefing meeting in consonance
with criteria for qualitative studies [10]. To provide thorough reporting of the study both STROBE and
COREQ statements were used (Additional file 1).

Instrument

The M-PSC is an 11-item checklist administered by health care professionals to poststroke individuals at
6 and 12 months and annually thereafter, which focuses on areas where interventions have the largest
impact on stroke survivors’ quality of life. There is a dichotomous ‘yes’/ ‘no’ response scale without
scoring of each item and a referral recommendation for each problem identified. The content validity
index for each item of the M-PSC was from 0.83 to 1.00 while the average was 0.98 with a scale-content
validity index greater than 0.90. The 11th item (Relationship with family) is recommended asking only if
clinicians were close to stroke survivors’ families and confident that action could be taken to improve
their relationship. In the present study, we didn't ask this question. Further screenings and specific
suggestions were given to the item of ‘Secondary Prevention’, ‘Communication’, ‘Mood’ and ‘Cognition’
based on studies of evidence summaries. For detailed instructions, refer to the Additional file 2.

Participants

Participants were consecutively recruited from six neurology departments and seven neurosurgery
departments in a specialized hospital when discharged in November 2020. Stroke diagnosis was
confirmed by brain computed tomography or brain magnetic resonance imaging. Inclusion criteria were
adult participants, with good competence in Mandarin and a clinical diagnosis of stroke between October

2020 to November 2020. Stroke survivors undergoing end of life were excluded. Individuals with aphasia,
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cognitive impairment and impaired hearing were included if a proxy family member had consented to
assist in the telephonic follow-up and signed the informed written consent. The smallest sample size
required for testing the validity of an instrument ranges from 5 to 10 times the number of its items[11]. As
item 11 was not asked, the estimated sample size was 50-100 stroke survivors. Considering the absence
of the sample, we increased the sample size by 40%, we should invite 84-167 poststroke individuals to
participate in this study. Clinicians were engaged across various professions.

Data Collection

Data were collected from April 2021 to May 2021. The clinicians enrolled in this study received specific
training from a researcher including the needed instruction for a correct administration of the M-PSC and
a simulation. A stroke survivor was present in the simulation and personal perceptions were discussed
and audio-recorded. An observer took notes and ask questions to clarify issues raised if necessary. The
trained clinicians contacted participants by telephone calls at six months since the most recent
diagnosis. Participants who didn't respond were called a second time in one week. If no response was
received, they were viewed as not interested in this study and not contacted further. Due to the limitation
of the telephone call, screenings of the ‘Communication’, ‘Mood’ and ‘Cognition’ were conducted only if
participants had consented to have a video chat via WeChat. A satisfaction questionnaire would be sent
to the participant after the call while clinicians completed a satisfaction questionnaire and the Pragmatic
Face and Content Validity Test (PRAC-Test) at the end of calls[12]. The time used and problems that
occurred in telephone calls were also collected. Then, a debriefing meeting was held with clinicians and
two researchers. The meeting was recorded and transcribed. Data on clinical characteristics were
collected from medical records. Stroke severity was assessed with the National Institutes of Health Stroke
Scale[13], intracerebral haemorrhage (ICH) score[14] and Hunt and Hess grade[15]. Ischemic strokes were
classified according to the Trial of Org 10172 in Acute Stroke Treatment classification[16] whilst
intracerebral haemorrhage subtypes were categorized as structural vascular lesions, medication, amyloid
angiopathy, systemic disease, hypertension or undetermined[17], with the spontaneous subarachnoid
haemorrhage (sSAH) as aneurysms, non-aneurysmal perimesencephalic haemorrhage or other
causes|18].

Data Analysis

Quantitative data collected from stroke survivors, the M-PSC, satisfaction questionnaires and the PRAC-
Test were analysed using descriptive statistics and SPSS 20.0 statistical software. Key themes of the
focus group discussion and the debriefing meeting were identified and summarised, using thematic
analysis techniques.

Ethical Consideration
This study was approved by the Ethics Committee of Nanfang Hospital (No. NFEC-2018-054).

Participants were fully informed about the aim and procedure before the start of this study and gave
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written informed consent. If the participant was unable to give consent, the written informed consent
could be obtained from a proxy family member.

Results

Sample Characteristics

A total of 167 individuals consented to take part in the study. 101 participants were assessed at six
months and 12 participants were successfully contacted a second time. Three of them were excluded due
to missing data, resulting in a study sample of 110 participants (Fig. 1). The average age of participants
was 56.2 + 11.4 years [range 19-85 years] with a large proportion of male participants (70.9%) and
married participants (96.4%). The majority of participants were diagnosed with ischemic stroke (48.2%)
and ICH (36.4%), 11 (10%) participants suffered from sSAH and a diagnosis of mixed stroke was given to
six participants (5.5%). The characteristics are shown in Table 1.

Nine clinicians were enrolled in this study, including two resident doctors in neurology, one resident doctor
in neurosurgery, two rehabilitation physicians, three clinical nurses and one stroke specialist nurse. Age
ranged from 29 to 35 years old, and 66.7% of them were women. The average work years of stroke were
6.0 years [range 2-10 years].

TABLE 1 Characteristics of participants
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Characteristics N=110

Mean age, years (SD) 56.2 (11.4)
Male sex, n (%) 78 (70.9)
Marital status, n (%)
Married 106 (96.4)
Single 4 (3.6)
Stroke subtype, n (%) N=110
Ischemic stroke 53 (48.2)
ICH 40 (36.4)
sSAH 11 (10.0)
Mixed stroke 6 (5.4)
TOAST classification, n (%) N=53
Large vessel disease 39 (73.6)
Cardioembolic disease 3 (5.7)
Small vessel disease 6 (11.3)
Other aetiology 1 (1.9)
Undetermined aetiology 4 (7.5)
NIHSS, n (%) N=53
0-3 20 (37.7)
4-14 31 (58.5)
15-20 1 (1.9)
21-42 1 (1.9)
SMASH-U classification, n (%) N=40
Structural vascular lesions 10 (25.0)
Medication 2 (5.0)
Amyloid angiopathy 3 (7.5)
Hypertension 22 (55.0)
Undetermined 3 (7.5)
ICH score, n (%) N=40
0 11 (27.5)
1 12 (30.0)
2 8 (20.0)
3 9 (22.5)
sSAH subtypes, n (%) N=11
Aneurysms 9 (81.8)
Non-aneurysmal perimesencephalic haemorrhage 2 (18.2)
Hunt and Hess grade, n (%) N=11
11 7 (63.6)
I11 1 (9.1)
v 1 (9.1)
\Y% 2 (18.2)
Risk factors, n (%) N=110
Hypertension 73 (66.4)
Diabetes mellitus 25 (22.7)
(Continues)
TABLE 1 (Continued)
Risk factors, n (%) N=110
Dyslipidaemia 25 (22.7)
Current smoking 10 9.1)
Current alcohol consumption 2 (1.8)
Cardiac disease 12 (10.9)
Arterial disease 74 (67.3)
Previous stroke 9 (8.2)
Chronic kidney disease 5 (4.5)
Current poststroke treatment, n (%) N=105%
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Antiplatelet 52 (49.5)

Anticholesterol 67 (63.8)
Anticoagulant 6 (5.7)

Antihypertensive 72 (68.6)
Antihyperglycemic 22 (21.0)
Rehabilitation therapy 35 (33.3)
Speech and language therapy 11 (10.5)
Antidepressant/ Antianxiety agents 6 (5.7)

Neuroprotective agents 33 (31.4)
Traditional Chinese medicine 26 (24.8)
Nootropics 8 (7.6)

Others 20 (19.0)

SD, standard deviation; ICH, intracerebral haemorrhage; sSAH, spontaneous subarachnoid
haemorrhage; TOAST, Trial of Org 10172 in Acute Stroke Treatment; NIHSS, National
Institutes of Health Stroke Scale; SMASH-U, structural vascular lesions (S), medication
(M), amyloid angiopathy (A), systemic disease (S), hypertension or (H) undetermined (U).

* 5 participants discontinued medication without permission.

Amendments after the Focus Group Discussion

Three themes were generated in the 57 mins discussion: contents and the media, barriers, and orders of
items. The M-PSC was considered valuable by all clinicians, especially the stroke specialist nurse and the
stroke survivor. However, they also pointed out its insufficiencies in contents and the media. “It's really
necessary to standardize the poststroke follow-up, and | think it is useful to make up this flaw. Ur ...But...
The questions, like the dysphagia, skin integrity and the burden of caregivers were also needed.” “The
suggestions on secondary prevention need to be more detailed” (Clinicians). “If we can communicate
face to face or by video calls, it will be better. Thus, you can see how my fingers are moving” (The stroke
survivor). Others viewed the detailed contents, the time used to administrate the M-PSC and the limitation
of medical resources in rural areas as barriers. “As you see, we used nearly six minutes in the simulation.
In that way, we must spend more time on the assessment. There is no need to add new items.” “That is
not easy to get such a ‘recommendation’ in rural areas, you know” (Clinicians). The order of the item was
also an argument. “It will be better to ask questions according to their status at discharge. The orders...it
is very important.” “If many irrelevant questions were asked at first, they would suspect that you don't
understand the conditions of their disease” (Clinicians).

Two open-ended questions were added and clinicians were permitted to conduct the assessment based
on the feature of individual conditions and status at discharge. The topic of “Mixing the item of Activity
of Daily Living (ADL) and Mobility” was found to be a dilemma and shelved for a further discussion after
the follow-up.

Feasibility of the M-PSC

The M-PSC identified a wide range of unmet needs related to stroke (Fig.2). The most frequently reported
problem for participants was life after stroke, reported by 40.0% of participants. Mobility was also
frequently reported (39.1%), as was ADL (35.5%). Lack of secondary prevention was the least frequently
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reported problem, reported by 7.3% of participants, while the absence of life style changes and
medication suggestions (subitems of Secondary Prevention) was higher, reported by 24.5% and 7.3% of
participants. Meanwhile, the prevalence of mood changes (18.2%) was higher than its subitems (9.1%
and 14.5%). 33 participants (76.7%) with mobility difficulties were continuing to receive rehabilitation
therapy. In the 76.4% of participants, at least one need was identified. 81.0% of them indicated that all
their problems were included in closed questions of the M-PSC and didn't mention other domains of
possible issues. 13 participants consulted other stroke-related questions, such as dizziness, eyesight
problems and ear problems, whist four participants reported other questions, including chest distress and
coronavirus vaccine. The M-PSC was not applicable if individuals were in a coma, stupor and hemiplegia
with aphasia, reported by four participants. The average time taken to administer the M-PSC was 8 mins
[range 3'07"-27'39"].

The Content and Face Validity

Clinician satisfaction of the M-PSC was high, with an average rating of 9.6/10 in overall use and 9.0/10
in helping identify the needs. Data of the referral were not promising with an average scoring of 8.3/10.
Participant satisfaction with the assessment was higher than 8.5 with 9.7/10 in identifying needs and
8.5/10 in the overall assessment. In terms of the overall view of the M-PSC, clinician feedback was
positive. The average rating measured by PRAC-Test was higher than 9.0 except for the item of
‘exhaustive’ (8.9/10) and ‘quick to complete’ (8.6/10).

Further Screenings and Referrals

Only one participant refused the further assessment. Totally 31 screenings were conducted implicating
20 participants, and 12 of them (60%) were confirmed needing further treatments, culminating in six
referrals to the psychologist, three referrals to the specialist speech and language therapist and two
referrals to the neurosurgeon. Four of them were also transferred to the rehabilitation

physician considering post-stroke sequelae. A stroke survivor didn't get the help due to the limitation in
rural areas and the personal financial status.

Five participants were suggested to go to a diabetes clinic and one of them was also advised to the
cardiac clinic for chest pain. Eight participants described the absence of secondary prevention, then risk
factor assessments and treatments were carried out by staff in primary health-care institutions. Four
participants were referred to the neurologist owing to the spasticity or pain after stroke. One participant
didn't get such a medical resource due to the same reason. In the end, 33 appropriate treatment referrals
were accomplished.

Amendments after the Debriefing Meeting

The debriefing meeting lasted 34 mins. Problems that occurred in the assessment were discussed and
several areas for improvement were identified, covering: (1) suggestions on secondary prevention must
be told to stroke survivors whether they had received related advice before, (2) the entries of the Barthel
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Index substituted questions of the ADL and mobility, and became a new item. The overlap in subitems
and the same suggestion were found while family members reported they would not let the stroke
survivors do such a dangerous thing, like boiling water, pouring boiled water, preparing meals and going
outside alone. In addition, clinicians agreed that feeding was an important thing for stroke survivors in
China, (3) minor revisions on referral recommendations (Additional file 2).

Discussion

This study indicates that the M-PSC is a feasible and useful measure in identifying long-term post-stroke
needs and enforcing follow-up care, and expected to be an approach in standardizing post-stroke follow-
up practice in telehealth during the COVID-19 pandemic.

The feedback from participants and clinicians implied a high satisfaction with the overall use of the M-
PSC and its ability in identifying needs after stroke, furthermore, clinician feedback on the content and
use of the M-PSC was generally positive, thus demonstrating great face and content validity. Clinicians
were slightly confident that the M-PSC was exhaustive and quick to complete, which was also reported in
other studies. Yet, we didn't view this as a big problem. A sound checklist highlights the essential criteria
that should be considered in a particular area[19]. The findings indicated that the M-PSC was able to
identify a wide range of unmet needs in poststroke survivors. Indeed, all problems reported by
participants were involved in the M-PSC with 10 closed questions and two open-ended questions. The
results also demonstrated that the item decomposition of the PSC was necessary, which was reported in
our previous research (not published). The ratio of the item and subitem was not matching and there was
even a triple deviation with them. 40% of participants who reported difficulties with communication,
cognition, or mood were verified not needing further treatments. With additional screenings and
interventions following evidence summaries, health resources were saved, in the meanwhile, the time cost
to conduct the assessment was not prolonged: Italy (73%[5 mins)[7], UK (mean 13 mins)[6], Singapore
(mean 17 mins)[6], Sweden (median time 30 mins)[20]. We present a comprehensive picture of patient
characteristics. The study population was consecutively enrolled from 13 departments including
individuals with aphasia, cognition impairment and impaired hearing. Though the proportion was not
matching the national cohort due to the simultaneous recruitment in neurology and neurosurgery
departments, we thought it turned out to be a benefit to exploring the feasibility and usability of the M-
PSC in ICH and sSAH, which was not reported before. The M-PSC was found to be unsuitable for
individuals with coma, stupor and hemiplegia with aphasia, reported by three participants with ICH and
one participant with ischemic stroke. For others with ICH or sSAH, the evaluation of the M-PSC was
appreciated. In this study, ongoing functional difficulties were common at six months post-stroke and
affected 76.4% of participants. The ratio was lower than other studies[8, 20, 21], which was potentially
caused by the differences across the sample. The top three prevalence of needs were life after stroke,
mobility and ADL as with John's study, whilst the proportion of participants who received rehabilitation
therapy were higher than his, though the majority of participants in both studies received the education
on preventing further strokes[8]. This could be due to the economic disparity in China. Comparing

worldwide, specific unmet needs were more frequently reported in the domains of life after stroke, mood,
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cognition, mobility and ADL[6-8, 20, 21]. However, we believe compassion may be more reasonable in a
similar baseline.

We strongly recommend using the 11-item M-PSC if clinicians are close to the family of stroke survivors
and inviting the family to participate in the follow-up since individuals with stroke might be ashamed to
describe difficulty in the body parts directly. Yet, how to help them overcoming stigma, especially those
with disabilities, is still a matter of discussion. Two objective realities also need to be considered. One is
the insufficient resources in rural areas. In this study, two participants didn't receive rehabilitation therapy
seeing the limitation of medical resources and personal financial status. The free home rehabilitation
education based on evidence might be effective[22]. We have developed a WeChat mini-program named
“Brain-Friendly Health Assistant”. In the next step, we will add nhew modules of home rehabilitation
according to the current best evidence and try to use it as the media to administrate the M-PSC in
telehealth during the COVID-19 pandemic. The second problem ensues. Which is better for individuals to
use the M-PSC, self-administered or interviewer-administered? Pre-completing the M-PSC can reduce
appointment length and increase individual satisfaction[23]. However, we must acknowledge that there is
discordance between the clinician and the individual interpretation of certain questions. The best
approach might be a mixed management model.

Limitations

This study has several limitations. Firstly, the information regarding post-stroke problems was self-
reported so memory errors are expected and expectation bias may have influenced the assessment.
Secondly, although the sample size met the requirement of the instrument, the feasibility of results was
still limited since only participants admitted to one specialized hospital were enrolled. Further research is
needed to test the generalizability of the M-PSC. Finally, some participants were lost to follow up at six
months.

Conclusion

This study has demonstrated that the M-PSC is a feasible and useful measure not only in identifying
long-term outcomes but also in enforcing follow-up care for stroke. Further studies should consider the
participation of the family and test the generalizability of the M-PSC while the insufficient resources in
rural areas and the mode of administering the M-PSC require further discussion.

Abbreviations

PSC: Post Stroke Checklist
M-PSC: Mandarin version of the PSC

COVID-19: Coronavirus Disease 2019
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PRAC-Test: Pragmatic Face and Content Validity Test
ICH: Intracerebral Haemorrhage
sSAH: Spontaneous Subarachnoid Haemorrhage

ADL: Activity of Daily Living
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Flowchart of participants included in the study.
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Figure 2

Unmet needs identified with the M-PSC. M-PSC, the Mandarin version of the Post Stroke Checklist; ADL,
the Activity of Daily Living.
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