
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=idre20

Disability and Rehabilitation

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/idre20

Nurse-led stroke aftercare addressing long-term
psychosocial outcome: a comparison to care-as-
usual

D. P. J. Verberne , M. E. A. L. Kroese , J. Staals , R. W. H. M. Ponds & C. M. van
Heugten

To cite this article: D. P. J. Verberne , M. E. A. L. Kroese , J. Staals , R. W. H. M.
Ponds & C. M. van Heugten (2020): Nurse-led stroke aftercare addressing long-term
psychosocial outcome: a comparison to care-as-usual, Disability and Rehabilitation, DOI:
10.1080/09638288.2020.1849417

To link to this article:  https://doi.org/10.1080/09638288.2020.1849417

© 2020 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group.

Published online: 26 Nov 2020.

Submit your article to this journal 

Article views: 339

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=idre20
https://www.tandfonline.com/loi/idre20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/09638288.2020.1849417
https://doi.org/10.1080/09638288.2020.1849417
https://www.tandfonline.com/action/authorSubmission?journalCode=idre20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=idre20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/09638288.2020.1849417
https://www.tandfonline.com/doi/mlt/10.1080/09638288.2020.1849417
http://crossmark.crossref.org/dialog/?doi=10.1080/09638288.2020.1849417&domain=pdf&date_stamp=2020-11-26
http://crossmark.crossref.org/dialog/?doi=10.1080/09638288.2020.1849417&domain=pdf&date_stamp=2020-11-26


Nurse-led stroke aftercare addressing long-term psychosocial outcome:
a comparison to care-as-usual

D. P. J. Verbernea,b, M. E. A. L. Kroesec, J. Staalsd, R. W. H. M. Pondsa,b,e,f and C. M. van Heugtena,b,g

aDepartment of Psychiatry and Neuropsychology, Faculty of Health, Medicine and Neuroscience, School for Mental Health and Neuroscience
(MHeNs), Maastricht University Medical Center, The Netherlands; bLimburg Brain Injury Centre, Maastricht, The Netherlands; cDepartment of
Health Services Research, Faculty of Health, Medicine and Life Sciences, Maastricht University, Maastricht, the Netherlands; dDepartment of
Neurology and Cardiovascular Research Institute (CARIM), Maastricht University Medical Center, Maastricht, The Netherlands; eDepartment
of Brain Injury Rehabilitation, Adelante Rehabilitation Centre of Expertise in Rehabilitation and Audiology, Hoensbroek, The Netherlands;
fDepartment of Medical Psychology, Maastricht University Medical Centre, Maastricht, The Netherlands; gDepartment of Neuropsychology and
Psychopharmacology, Faculty of Psychology and Neuroscience, Maastricht University, Maastricht, The Netherlands

ABSTRACT
Purpose: To examine whether nurse-led stroke aftercare is beneficial for long-term psychosocial out-
come of community-dwelling persons with stroke.
Materials and methods: Comparative effectiveness research design in which a prospective stroke after-
care cohort (n¼ 87) was compared to care-as-usual (n¼ 363) at six- and 12-months post stroke. Changes
over time in cognitive and emotional problems experienced in daily life, fatigue and stroke impact on
daily life were examined for stroke aftercare only. Multilevel modelling was used to compare stroke after-
care to care-as-usual concerning anxiety and depression symptoms, social participation and quality of life,
over time.
Results: Sample characteristics did not differ between cohorts except for stroke type and on average,
more severe stroke in the stroke aftercare cohort (p < 0.05). Following stroke aftercare, anxiety and emo-
tional problems decreased significantly (p < 0.05), whereas care-as-usual remained stable over time in
terms of anxiety. No significant changes over time were observed on the other outcome domains.
Conclusions: Nurse-led stroke aftercare showed to be beneficial for emotional well-being in comparison
to care-as-usual. Providing psychoeducation and emotional support seem effective elements but adding
other therapeutic elements such as self-management strategies might increase the effectiveness of nurse-
led stroke aftercare.

� IMPLICATIONS FOR REHABILITATION
� Routine stroke follow-up care should pay attention to psychosocial and emotional outcome in a sys-

tematic manner, in addition to secondary prevention.
� Healthcare professionals such as (specialized) nurses are needed to appropriately address the hidden

cognitive and emotional consequences of stroke.
� Providing psychoeducation and emotional support in stroke aftercare diminish insecurities and wor-

ries in community-dwelling persons with stroke, leading to better outcomes.

ARTICLE HISTORY
Received 28 January 2020
Revised 30 September 2020
Accepted 8 November 2020

KEYWORDS
Stroke; aftercare; nurses;
counselling; emotional
adjustment; primary
health care

Introduction

Stroke is one of the most disabling chronic conditions worldwide
[1] as it can cause people to suffer from long-lasting physical
problems [2], cognitive impairment [3], emotional difficulties [4]
and fatigue [5]. Moreover, these long-lasting consequences affect
participation in the community and quality of life [6,7].

The majority of stroke patients are discharged home from the
hospital or inpatient rehabilitation services [6,8]. At home, the real
confrontation with the lasting consequences of stroke starts [9].
Moreover, problems with cognition or emotional functioning are
not directly visible to the eye and therefore considered to be

“hidden.” When “hidden” problems remain unrecognized this can
lead to social distress [10]. Feelings of uncertainty disrupt the
transition to home and persons with stroke continue to need
information and individualized support from healthcare professio-
nals [11].

Current routine follow-up care is mostly focused on secondary
prevention or on neurological symptoms in the first weeks post
stroke [12]. Consequently, the long-lasting psychosocial problems
are insufficiently addressed by current routine follow-up care [13].
Research has shown that additional efforts are needed to improve
healthcare services for persons with stroke. Next to being aware
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of psychosocial problems, suggested improvements include timely
and relevant provision of psychoeducation, and continuity of sup-
port by improving active follow-up in primary healthcare [14].

Effective follow-up care addressing emotional and psychosocial
outcome at home after stroke are scarce [15] and when effective,
mostly involve extensive follow-up models such as home-based
rehabilitation [16]. However, the majority of the stroke population
experiences mild problems which need less extensive interventions,
as described by the stepped-care model [17]. Moulaert et al. [18]
showed clinically relevant psychosocial improvement in early stages
after cardiac arrest after one or two face-to-face consultations. In
their intervention, specialized nurses provided cognitive and emo-
tional screening, psychoeducation, promoted self-management strat-
egies and referred to specialist care when needed [18]. Moreover,
nurses have been shown to provide the same, or better, quality of
care in primary care settings than physicians, leading to an increase
in patients’ satisfaction [19]; all at the level of affordable care [20].

This study examined whether nurse-led stroke aftercare at six
months after hospital admission, is beneficial for the long-term
psychosocial outcome of community-dwelling persons who suf-
fered from stroke or transient ischemic attack. We compared the
outcomes after stroke aftercare to care-as-usual [21], which
enabled us to discuss whether stroke aftercare showed to be a
valuable addition to routine follow-up care. Based on the results
of the study of Moulaert et al. [18], we hypothesized that this
nurse-led stroke aftercare is beneficial for the psychosocial out-
come of community-dwelling persons with stroke.

Materials and methods

Design

The current study used a comparative effectiveness research
design in which stroke aftercare was compared to care-as-usual.

Participants

Stroke aftercare
The stroke aftercare study took place between November 2016
and December 2017 during which persons with stroke (�18 y)
were prospectively included. Persons were invited to visit stroke
aftercare if they suffered from either ischemic or hemorrhagic
stroke, or suffered from a transient ischemic attack and were hos-
pitalized. All were discharged home or to rehabilitation care after
visiting the emergency department or hospitalization. Persons
were not invited to stroke aftercare if they: (1) were discharged to
a nursing home or (2) were discharged to a region outside
Maastricht-Heuvelland. Additional exclusion criteria for participat-
ing in this stroke aftercare study were: (1) insufficient command
of the Dutch language to complete questionnaires or (2) no
legal competency.

Care-as-usual
The care-as-usual cohort was part of the multicenter, longitudinal,
prospective Restore4stroke cohort in which persons with stroke
were recruited and followed for up to two years post stroke [21].
Recruitment took place between March 2011 and March 2013.
Persons with stroke were included if they had a clinically con-
firmed diagnosis of either ischemic or hemorrhagic stroke as con-
firmed by the neurologist within the past seven days. Exclusion
criteria were: (1) comorbid condition which was anticipated to
interfere with study outcomes such as neuromuscular diseases, (2)
a premorbid Barthel Index (BI) score lower than 18 which is indi-
cative of premorbid dependency in activities of daily life, (3)

insufficient command of the Dutch language to understand and
complete the questionnaires as judged by the clinician and (4) a
premorbid cognitive decline as indicated by a score � 1 on the
hetero-anamnesis list cognition [22]. Persons were only included
for analyses in this study if they were living at home during the
full study period.

Interventions

Stroke aftercare
Stroke aftercare is current practice and part of the stroke care
pathway in the region of Maastricht, the Netherlands. As part of
regular care, all patients receive an invitation to a consultation at
the outpatient clinic of neurology at six to eight weeks after dis-
charge and were enrolled in regular follow-up secondary preven-
tion purposes. Additionally, at discharge from the hospital,
persons with stroke and their caregivers receive an invitation for
stroke aftercare at approximately six months post stroke. The aim
of stroke aftercare is threefold: (1) to signal potential problems
experienced in daily life concerning physical, cognitive and emo-
tional symptoms, (2) to provide support and psychoeducation to
the person with stroke and caregiver, and (3) to refer the person
to further specialized healthcare professionals such as neuropsy-
chologists and physiotherapist, when needed.

The stroke aftercare is situated in a Primary Care Plus (PCþ)
center in Maastricht, the Netherlands. PCþ aims to reduce health-
care costs by offering specialist knowledge in the primary care
setting, with the general practitioner in a gatekeeping and coord-
ination role [23]. The stroke aftercare consultation is led by a reg-
istered nurse (four years of education) specialized in neurology
and takes place at the PCþ center. Two weeks prior to the con-
sultation, the persons with stroke and their caregivers receive
questionnaires which are used as a source of information in the
consultation. The consultation lasts a maximum of 45min. A fol-
low-up consultation at the stroke aftercare can be planned when
the nurse judges this is necessary.

Care-as-usual
The care-as-usual cohort as described in the Restore4stroke study
did not implement a specific intervention and therefore con-
cerned regular care, consisting of a consultation at the outpatient
clinic of neurology at six to eight weeks after discharge, and regu-
lar follow-up for secondary prevention purposes, comparable to
the stroke aftercare group. No further systematical follow-up took
place afterwards in the Restore4stroke cohort. The study of van
Eeden et al. provides an overview of the received healthcare serv-
ices as part of care-as-usual [24].

Procedure

Eligible persons who visited the stroke aftercare were invited to
participate in the stroke aftercare study for which specific
informed consent was needed. The nurse provided basic study
information at consultation, and if a person was interested, con-
tact details were forwarded to the researcher. The researcher pro-
vided more information by telephone. Those willing to participate
were sent a written information letter, informed consent and
questionnaires concerning quality of life and stroke impact on
daily life. The questionnaires administered as part of stroke after-
care, concerning anxiety, depression, experienced cognitive and
emotional problems in daily life, fatigue and social participation,
were collected from the persons’ hospital file after consent was
obtained. Demographic and medical information were collected
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as well at that point. Persons who visited stroke aftercare but did
not participate in the stroke aftercare study were considered non-
responders. The questionnaires completed at the time of the
stroke aftercare consultation were considered baseline measure-
ments (T0). Subsequent questionnaires were sent six months after
T0 at approximately 12months post stroke (T1). The six (T0) and
12months (T1) assessments from the care-as-usual Restore4stroke
study were used for comparability. For further details on the pro-
cedures of Restore4stroke we refer to the study of van Mierlo
et al. [21].

Ethics

The medical ethics committee of the MUMCþ (16-4-180) approved
the stroke aftercare study. The care-as-usual Restore4stroke cohort
was approved by the Committee on Research involving Human
Subjects of the St. Antonius Hospital in Nieuwegein (the Netherlands)
and by the medical committees of all participating hospitals. Both
studies were performed according to the Declaration of Helsinki’s
principles. Written informed consent was obtained of all participants.
Data of non-responders was used anonymously as all patients enter-
ing into care of MUMCþ, including stroke aftercare, were informed
that individual data might be used anonymously in retrospect-
ive studies.

Measures

Demographic and medical information
The demographic parameters age, sex and educational level were
collected from T0 questionnaires. Medical information concerning
stroke type, hemisphere, location and severity was collected from
the persons’ hospital files. Stroke severity was assessed with the
National Institutes of Health Stroke Scale (NIHSS) in which higher
scores are indicative of more severe stroke symptoms (range
0–30) [25].

Anxiety and depression
The Hospital Anxiety and Depression Scale (HADS) [26] consists of
14 items where higher scores are indicative of more severe symp-
toms, for either subscale anxiety or depression (range 0–21). A
score of � 8 is indicative of clinically relevant symptoms on the
given domain.

Fatigue
The Fatigue Severity Scale (FSS) [27] consists of nine items where
higher scores (range 1–7; averages) are indicative of more severe
fatigue symptoms. An average score � 4 indicates moderate to
severe fatigue.

Cognitive and emotional problems experienced in daily life
The Checklist for Cognitive and Emotional Consequences of
Stroke (CLCE-24) consists of 24 items where higher scores are
indicative of more experienced problems in daily life, for either
subscale cognition or emotion (score absent/present, range 0–22)
[28]. The two open ended items of this questionnaire were
not used.

Social participation
The restrictions domain of the Utrecht Scale for Evaluation of
Rehabilitation-Participation (USER-P) [29] consists of 11 questions
of which higher scores (range 0-100) are indicative of less experi-
enced restrictions with social participation.

Stroke impact on daily life
The Stroke-Adapted Sickness Impact Profile (SA-SIP30) [30] con-
sists of 30 items of which higher scores (range 0-100) are indica-
tive of a higher impact of stroke on activities of daily life.

Quality of life
Quality of life was measured with the EuroQol-5D-3L (EQ-5D-3L)
and the EuroQol-5D-5L (EQ-5D-5L) [31]. The EQ-5D-3L was
included for comparability with the Restore4stroke cohort and the
EQ-5D-5L, because of observed ceiling effects for the three-level
questionnaire [24]. Dutch tariffs were used. The utility score
ranges from �0.330 or �0.446 (EQ-5D-3L and EQ-5D-5L respect-
ively; worse than dead) to 1 (full health) [31,32].

Analyses

The first step of the statistical analyses concerned dichotomizing
educational level into lower-educated (up to completed secondary
education) and higher-educated (completed professional educa-
tion or university and higher). Missing data was imputed at an
80% level, using individual mean imputation for all outcome
measures except for the USER-P (unable due to non-applicable
answer options).

Potential selection bias was assessed by comparing the partici-
pants of the stroke aftercare study to non-responders on demo-
graphic and stroke-related information, as well as on the
questionnaires part of the stroke aftercare (HADS, CLCE-24, USER-
P and FSS). The stroke aftercare cohort was compared to the
care-as-usual cohort on demographic and stroke-related informa-
tion. Independent-samples t-tests and Pearson chi-square tests
were used for the comparisons between cohorts.

Change in scores over time within the stroke aftercare cohort
on the FSS, CLCE-24, SA-SIP30 and EQ-5D-5L were examined using
paired-samples t-tests. These questionnaires were not adminis-
tered in the care-as-usual cohort.

Using multilevel model analyses, the change over time in the
HADS, USER-P, and the EQ-5D-3L were examined across cohorts.
Variables were entered into the model as covariate based on their
association with the independent (i.e., cohort) as well as the
dependent variable. Likelihood ratio tests were used to assess
model fit. Covariance structures were specified according to best
fit. The best fitting model was used for comparing the cohorts.
Interaction effects were examined to assess whether the cohorts
differed in outcome over time.

An alpha of 5% (two-sided) was used for significance testing.
IBM SPSS Statistics for Macintosh, version 24.0, was used for the
statistical analyses.

Results

Figure 1 displays the flowchart of persons with stroke from hos-
pital admission to participation in the stroke aftercare study. In
total, 87 persons were included in the stroke aftercare cohort and
206 in the non-responder cohort, who were not informed or not
interested in participation in this study but completed the ques-
tionnaires part of stroke aftercare. The stroke aftercare cohort was
significantly younger (p < 0.05) and less often referred to geriatric
rehabilitation (p < 0.05) than the non-responders (Table 1).
Furthermore, the stroke aftercare cohort had significantly lower
levels on HADS depression (p < 0.05), the FSS (p < 0.001) and
CLCE-24 cognition (p < 0.05), and higher levels on the USER-P
(p< 0.001) than the non-responders cohort.
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A total of 363 persons with stroke were included in the care-
as-usual cohort for analyses as 32 (8.1%) were excluded because
of not living at home at T0 and T1. The care-as-usual cohort dif-
fered significantly from the stroke aftercare in stroke severity (p

< 0.05) and proportions of stroke type (p < 0.001), i.e., more
persons suffered an ischemic stroke (adj. residual ¼ 4.90) and
none from transient ischemic attack (adj. residual ¼ �7.50)
(Table 2).

Figure 1. Flowchart of stroke and transient ischemic attack patients’ admission to the hospital in the period of 1st April 2016 to 15th May 2017, to participation in
the stroke aftercare study. The local university hospital admits nearly 700 stroke and transient ischemic attack cases annually.
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Table 1. Characteristics of persons who participated in the stroke aftercare cohort versus non-responders.

Stroke aftercare
(n¼ 87)

Non-responders
(n¼ 206)

Personal factors n Mean (SD) or n (%) n Mean (SD) or n (%)

Age at stroke onset (years) 87 66.5 (10.0)� 206 70.4 (12.9)
Age at visit stroke aftercare (years) 87 67.1 (10.0)� 206 71.1 (12.9)
Sex (male) 87 59 (67.8%) 206 122 (59.2%)
Marital status (in relationship) 87 68 (78.2%) 178 126 (70.8)
Education level (high) 80 30 (37.5%) n.a.
Stroke severity (NIHSS) 56 3.6 (4.1) 106 3.7 (4.0)
No stroke symptoms (NIHSS¼ 0) 9 (16.1%) 9 (8.5%)
Minor stroke symptoms (NIHSS 1-4) 32 (57.1%) 69 (65.1%)
Moderate stroke symptoms (NIHSS 5-12) 13 (23.2%) 23 (21.7%)
Moderate to severe stroke symptoms (� 13) 2 (3.6%) 5 (4.7%)

Stroke type 87 206
Ischemic 66 (75.9%) 170 (85.5%)
Hemorrhagic 8 (9.2%) 14 (6.8%)
Transient ischemic attack 13 (14.9%) 22 (10.7%)

Stroke hemisphere 87 206
Left 37 (42.5%) 101 (49.0%)
Right 35 (40.2%) 77 (37.4%)
Other (e.g., brainstem) 15 (17.2%) 28 (13.6%)

Discharge destination 87 206
Home 63 (72.4%) 132 (64.1%)
Rehabilitation 18 (20.7%) 29 (14.1%)
Geriatric rehabilitation 5 (5.7%)� 43 (20.9%)
Other 1 (1.1%) 2 (1.0%)

Time from stroke to T0 (months) 87 7.2 (1.7) 206 7.9 (7.9)
Psychosocial and emotional outcome at T0
Emotional problems in daily life (CLCE-24) 79 3.5 (2.6) 175 3.8 (3.8)
Cognitive problems in daily life (CLCE-24) 83 4.3 (3.3)� 186 5.7 (3.9)
Anxiety (HADS) 83 5.0 (4.3) 181 5.2 (4.1)
Mild anxiety symptoms (�8) 19 (22.9%) 49 (27.1%)

Depression (HADS) 83 4.1 (3.8)� 182 5.8 (4.7)
Mild depressive symptoms (�8) 17 (20.5%)� 63 (34.6%)

Fatigue symptoms (FSS) 82 4.0 (1.4)� 180 4.6 (1.6)
Fatigued (�4) 41 (50%)�� 127 (70.6%)

Restrictions in participation (USER-P) 82 84.8 (17.1)�� 181 69.6 (25.6)

CLCE-24: Checklist for Cognitive and Emotional Consequences of Stroke; FSS: Fatigue Severity Scale; HADS: Hospital Anxiety and Depression Scale; NIHSS: National
Institutes of Health Stroke Scale; SD: Standard Deviation; USER-P: Utrecht Scale for Evaluation of Rehabilitation – Participation.�p < 0.05 when compared to non-responders.��p � 0.001 when compared to non-responders.

Table 2. Characteristics of the stroke aftercare cohort versus care-as-usual cohort.

Stroke aftercare
(n¼ 87)

Care-as-usual
(n¼ 363)

Personal n
Mean (SD)
or n (%) n

Mean (SD)
or n (%)

Age at stroke onset (year) 87 66.5 (10.0) 363 66.0 (12.3)
Sex (male) 87 59 (67.8%) 363 238 (65.6%)
Marital status (in relationship) 87 68 (78.2%) 363 255 (70.2%)
Education level (high) 80 30 (37.5%) 363 95 (26.5%)
Stroke severity (NIHSS) 56 3.6 (4.1)� 363 2.5 (3.0)
No stroke symptoms (NIHSS¼ 0) 9 (16.1%) 94 (23.8%)
Minor stroke symptoms (NIHSS 1–4) 32 (57.1%) 221 (55.9%)
Moderate stroke symptoms (NIHSS 5–12) 13 (23.2%) 71 (18.0%)
Moderate to severe stroke symptoms (NIHSS� 13) 2 (3.6%) 9 (2.3%)
Stroke type 87 363
Ischemic 66 (75.9%)�� 338 (93.1%)
Hemorrhagic 8 (9.2%) 25 (6.9%)
Transient ischemic attack 13 (14.9%)�� 0 (0.0%)a

Stroke hemisphere 87 358
Left 37 (42.5%) 150 (41.9%)
Right 35 (40.2%) 148 (41.3%)
Other (e.g., brainstem) 15 (17.2%) 60 (16.8%)
Discharge destination 87 363
Home 63 (72.4%) 277 (73.5%)
Inpatient rehabilitation 24 (27.6%) 86 (23.7%)

NIHSS: National Institutes of Health Stroke Scale; SD: Standard Deviation.
aWere not included in the care-as-usual cohort.�p < 0.05 compared to care-as-usual.��p � 0.001 compared to care-as-usual.
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Table 3 shows the change over time in emotional and psycho-
social outcome for the stroke aftercare cohort. A significant
decrease in the score on the CLCE emotional domain was
observed between T0 and T1 (p < 0.05). No significant differences
between T0 and T1 were observed for the CLCE cognition
domain, FSS, SASIP-30 and EQ-5D-5L.

In Table 4, we show the rate of change in emotional and psy-
chosocial outcomes of the stroke aftercare cohort in comparison
to the care-as-usual cohorts using multilevel models (time x
cohort). Stroke type differed significantly between cohorts but
was not significantly associated with any outcome measure
(HADS, EQ-5D-3L and USER-P) (p> 0.05) and therefore not entered
as a covariate in the multilevel models. Stroke severity differed
significantly between cohorts and was significantly associated
with the USER-P (r ¼ �0.134, p� 0.001) and was therefore
entered as a covariate in the USER-P multilevel model.

HADS anxiety was not significantly different on baseline between
cohorts. No time x cohort interaction effect was observed. The
stroke aftercare cohort showed significantly decreased HADS anxiety
scores, whereas the care-as-usual cohort did not change from T0 to
T1. At T1, HADS anxiety was not significantly different between
cohorts. No significant main, or time x cohort interaction effects
were observed for HADS depression, indicative of stable levels over
time for both cohorts (Figure 2 and Table 4).

A significant higher score on the USER-P restrictions (i.e., less
experienced restrictions) is observed at baseline for stroke after-
care in comparison with care-as-usual. No significant time x
cohort interaction was observed. The care-as-usual cohort
increased significantly on USER-P restrictions, while the stroke

aftercare cohort remained on stable levels (non-significant
change). The stroke aftercare cohort still had a significantly higher
score on the USER-P restrictions at T1 (i.e., less experienced
restrictions; Figure 2 and Table 4).

EQ-5D-3L was significantly higher in the stroke aftercare cohort
at baseline in comparison to care-as-usual with no significant
effects over time for both cohorts. No significant time x cohort
interaction was observed. At T1, EQ-5D-3L did no longer appear
to be significantly different between the aftercare cohort and
care-as-usual cohort (Figure 2 and Table 4).

Discussion

In this study, we examined whether nurse-led stroke aftercare at
six months after hospital admission is beneficial for the long-term
psychosocial outcome of community-dwelling persons with stroke.
Stroke aftercare showed significant beneficial effects on emotional
well-being in comparison to care-as-usual. Emotional problems
experienced in daily life and the severity of anxiety symptoms
decreased significantly after attending stroke aftercare, whilst
care-as-usual remained on stable levels of anxiety symptoms. No
significant changes over time were observed in relation to depres-
sive symptoms, fatigue, cognitive problems experienced in daily life,
fatigue, stroke impact on daily life and quality of life. Restrictions
with participation decreased significantly in care-as-usual whereas
the stroke aftercare cohort remained on low and stable levels of
experienced restrictions with social participation.

Stroke aftercare was shown to be particularly beneficial for
emotional well-being. Beneficial effects were small but considered

Table 3. Change over time in emotional and psychosocial outcome for the stroke aftercare cohort.

Baseline
(T0) 6-month follow-up (T1)

Change over time

Mean (SD) Mean (SD) Mean 95% CI

Cognitive problems in daily life (CLCE-24) 4.38 (3.35) 3.93 (3.42) �0.45 �0.98 to 0.10
Emotional problems in daily life (CLCE-24) 3.52 (2.67) 2.91 (2.75) �0.61� �1.09 to �0.14
Fatigue (FSS) 4.06 (1.46) 4.21 (1.57) 0.15 �0.10 to 0.39
Stroke impact on daily life (SASIP-30) 12.46 (12.63) 12.76 (14.39) 0.30 �2.05 to 2.66
Quality of life (EQ-5D-5L) .83 (.16) .84 (.14) 0.01 �0.02 to 0.04

CI: Confidence Interval: CLCE-24: Checklist for Cognitive and Emotional Consequences of Stroke; FSS: Fatigue Severity Scale; SASIP-30; Stroke-Adapted Sickness
Impact Profile; EQ-5D-5L: EuroQol-5D-3L.�p< 0.05.

Table 4. Rate of change in outcomes of the stroke aftercare cohort versus the care-as-usual cohort.

Baseline (T0) 6-month follow-up (T1) Change over time

Estimatea 95% CI Estimatea 95% CI Estimates 95% CI

Anxiety (HADS)
Stroke aftercare 4.96 4.13 to 5.80 4.18 3.33 to 5.02 �0.78� �1.42 to �0.15
Care-as-usual 4.79 4.37 to 5.21 4.59 4.16 to 5.01 �0.20 �0.12 to 0.51
Cohort differenceb 0.18 �1.11 to .76 �.41 �1.35 to 0.54 0.58 �0.12 to 1.29

Depression (HADS)
Stroke aftercare 4.06 3.22 to 4.91 4.34 3.47 to 5.20 0.27 �0.36 to 0.91
Care-as-usual 4.73 4.31 to 5.16 4.88 4.45 to 5.32 0.15 �0.46 to 0.17
Cohort differenceb 0.67 �.27 to 1.62 0.55 �1.51 to 0.42 �0.13 �0.84 to 0.58

Experienced restrictions in participation (USER-P)c

Stroke aftercare 88.21 82.94 to 93.47 88.14 82.83 to 93.45 �0.07 �4.00 to 3.87
Care-as-usual 78.15 76.01 to 80.28 80.29 78.14 to 82.45 2.15� 0.54 to 3.76
Cohort differenceb 10.06� 4.37 to 15.75 7.85� 2.11 to 13.59 2.21 �2.03 to 6.47

Quality of life (EQ-5D-3L)
Stroke aftercare 0.82 .77 to .86 0.81 0.76 to 0.85 �0.01 �0.05 to 0.03
Care-as-usual 0.76 .73 to .78 0.77 0.75 to 0.79 0.02 �0.01 to 0.04
Cohort differenceb 0.06� �.11 to �.01 0.04 �0.02 to 0.09 0.02 �0.02 to 0.07

CI: Confidence Interval; EQ-5D-3L: EuroQol 5 D-3L. HADS: Hospital Anxiety and Depression Scale; USER-P. Utrecht Scale of Evaluation of Rehabilitation- Participation.
aEstimates are estimated marginal means for the cohort scores and unstandardized regression coefficients (b) for cohort difference scores.
bDifference in effect over time is indicative of the time x cohort interaction effect.
cModel corrected for stroke severity (NIHSS).�p < 0.05.
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clinically relevant. Each change directly reflects improvement in a
person’s psychosocial functioning as we used patient-reported
outcome measures. The beneficial effects may be attributed to
the elements of active psychoeducation and emotional support
through counseling with a focus on reassurance and diminishing
insecurities and worries. Active psychoeducation has been shown
to be beneficial to person’s mood, knowledge of stroke and satis-
faction [33]. It allows for clarification and consolidation of informa-
tion through reinforcement in contrast to the passive form of
psychoeducation which includes, for instance, sending informa-
tion packages a person’s home [33]. Further, beneficial effects on
mood have been described through counseling for persons with
stroke and caregivers [34,35]. Through counselling the nurse pro-
vides emotional support, which is needed for persons with stroke
in order for them to cope with the drastic changes in their lives
[34]. Caregivers provide the needed support at home [36] and
therefore fulfill an important role in stroke aftercare. Further, the
screening of potential problems in daily life, on all levels, enables
the nurses to provide personalized care and support [11,37].
Altogether, the active and person-centered approach is regarded
to be essential in providing stroke aftercare. Nonetheless, the
beneficial effects of stroke aftercare in its current form are small
and limited to emotional functioning. To increase effects, the
therapeutic design could be enriched by training the nurses in
self-management strategies [38] or motivational interviewing [39].

This way, the nurses will be better equipped to address each person’s
needs and possibly increase beneficial effects of stroke aftercare.

Nurse-led stroke aftercare could be considered a valuable add-
ition to routine follow-up stroke care as current services do not
systematically address psychosocial outcomes but which is recom-
mended by the international stroke guidelines [40]. Moreover,
stroke aftercare in its current form suits a primary healthcare set-
ting as it is elementary in its therapeutic design by particularly
providing psychoeducation and emotional support. Moreover,
92% of the visitors received information folders and only a minor-
ity needed follow-up contact (16%) or referral to specialist health-
care (11%). This information seems to align with the stepped-care
model [17], stating that the majority of persons with stroke
experience mild problems which need attention from the simplest
form of interventions. In this respect, less could be considered
more. However, a process evaluation should be performed in
future research to gain more insight into stroke aftercare and its
role in the stroke care pathway.

Moreover, stroke aftercare can only be considered a high-quality
healthcare improvement when it complies with the “triple aim” the-
oretical framework of Berwick et al. [41]. Sustainability is secured
when a new form of healthcare (1) improves health of the popula-
tion, (2) improves the individual’s experience of care and (3) reduces
per capita costs of healthcare. Stroke aftercare has shown some
health improvement regarding emotional well-being. Future research

Figure 2. Graphs displaying outcomes over time of the stroke aftercare and care-as-usual. Note: coefficients are estimated marginal means of the multilevel model.
HADS: Hospital Anxiety and Depression Scale; USER-P: Utrecht scale for Evaluation of Rehabilitation- Participation; EQ: EuroQol; QoL: Quality of Life.
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should examine the second and third aim but it could be expected
that stroke aftercare achieves increased satisfaction and decreased
costs, as it is designed to meet a person’s expectations of healthcare
[14] and to substitute expensive outpatient hospital care in low-cost
primary care setting [19]. Follow-up costs after, or because of stroke
aftercare, should also be considered in future research.

Strengths and limitations

This study was able to give a detailed insight into stroke aftercare
by describing the process from stroke admission to outcome at
approximately 12months post stroke and comparing to care-as-usual.
Further, the psychosocial outcome was extensively studied by
including multiple measures. Hereby, we ensured the best use of
data and adequate assessment of the possible beneficial effects
of stroke aftercare [42]. Lastly, comparative effectiveness research
designs incorporating observational studies allow for the com-
plexity of the daily clinical practice, as opposed to randomized
controlled trials which attempt to standardize interventions
[43,44]. Comparative effectiveness research designs are, therefore,
particularly known to result in improvements of healthcare serv-
ices [43,44].

This study had some limitations as well. The observational
studies included, and being bound to the daily clinical practice,
resulted in a relatively large variation in follow-up time and pos-
sibly influenced the comparison to care-as-usual. Comparability
between cohorts was also limited by the different data collection
periods. However, the Restore4stroke study describes care-as-usual
as it is performed to date. Moreover, it could be argued that the
inclusion of transient ischemic attack cases in the stroke aftercare
cohort influenced the results, as a transient ischemic attack is
neurologically distinct from stroke. Nevertheless, psychosocial out-
come after transient ischemic attack has been reported to be
similar to minor stroke [45]. The clinical practice variation also led
to a small sample size and strong selection bias, in favor of per-
sons with stroke experiencing only mild problems at six months.
However, we still observed some beneficial effects which are
expected to be greater in persons with stroke experiencing moder-
ate to severe problems in daily life. Additionally, the high-functioning
stroke aftercare cohort still experienced problems in daily life which
might be indicative of an overestimation of their functioning in soci-
ety [46].

Conclusions

This study showed that nurse-led stroke aftercare was primarily
beneficial for long-term emotional well-being after stroke. It did
not show to be beneficial for psychosocial outcome and depres-
sive symptoms. Stroke aftercare is unique as it systematically
addresses psychosocial outcome, by active identification of prob-
lems through screening, provision of psychoeducation and emo-
tional support and specialized follow-up when needed. While it is
regarded as a valuable addition to current routine stroke follow-
up care, person’s satisfaction and cost-effectiveness should be
examined before stroke aftercare can be considered a high-quality
healthcare improvement. Finally, the therapeutic character of
stroke aftercare could be enhanced to increase effects which
might be achieved by adding self-management strategies and
motivational interviewing.
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