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ABSTRACT

Background: Stroke has transitioned from an untreatable, unpreventable disease to a highly
treatable and preventable disease over recent decades, and the number of stroke survivors is
expected to increase. The number is also foreseen to grow larger as a result of an aging population.
With an escalating number of stroke survivors, research on how to improve life after stroke is
needed.

Aims: The primary aim was to determine which area of research related to life after stroke that
stroke patients and their informal carers prioritized as being relevant and valuable.

Methods: A cross-sectional study of all patients who had completed the 12 months of follow-up in
the EFFECTS trial. In the questionnaire the stroke patients and their informal carers were asked to
prioritize areas of research they considered important and valuable with respect to their life after
stroke.

Results: Of the 731 patients who were still alive after the 12 months-follow-up, 589 responded. The
most prioritized areas of research were Balance and walking difficulties (290 (49%) responders) and
Post-stroke fatigue (173 (29%) responders). Women answered the undefined alternative “other”
more often than men (43 women (11%) versus 11 men (6%), p = .04). Younger patients prioritized
Post-stroke fatigue to a higher extent (88 (45%) versus (22%), p < .001), and elderly prioritized
Balance and walking difficulties (214 (54%) versus 76 (40%), p = .002) and Speech difficulties (38 (10%)
versus 9 (5%), p = .045).

Conclusions: Life after stroke is perceived differentely with aging. Future research should address
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strategies to face challenges such as imbalance and walking difficulties and post-stroke-fatigue.

Introduction

Stroke is a growing health concern due to the aging
population, and at the same time, more patients are
surviving stroke as a result of improved treatment
and stroke care, indicating that stroke should be
viewed as a chronic disease rather than as a single,
neurological incident.' Those surviving a stroke
often suffer from residual functional disabilities,
emotional problems, and cognitive deficits, and
more insight is needed on how patients experience
life after stroke and how to improve long-term
care.” A Scottish study (n = 28) indicated that
cognition was one of the most prioritized research
areas on life after stroke.” Involving patients and
the public in the planning of research on life after

stroke provides a unique perspective with personal
knowledge of the disease, and the day-to-day reality
experience has proven to give greater relevance and
quality to research.” It could also be argued that
people affected by research should have a voice in
how publicly funded research is undertaken.
Research involving the patient is well recognized
internationally and has proven to be cost-effective,
and is increasingly regarded as essential to the
legitimacy, relevance, and quality of the research,
enabling the research to better match the needs of
service users and caregivers.®® The identification
of research priorities of survivors of stroke and
their relatives would ensure that scarce research
resources are directed to areas that matter most to
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people affected by stroke. Differences in healthcare
settings, culture, and resources can influence how
patients perceive life after stroke, and how they
make decisions related to their health. Therefore,
it is important to address the situation of patients
with stroke specifically in the context of their parti-
cular healthcare environment.

Aims

The primary aim was to determine which areas of
research related to life after stroke that Swedish
stroke patients and their informal carers consider
to be relevant and valuable. The secondary aim was
to assess whether priorities differed between sub-
groups of patients.

Methods

This is a cross-sectional study embedded in the
Efficacy of Fluoxetine-a randomized controlled trial
in stroke (EFFECTS) trial, an ongoing Swedish rando-
mized clinical trial of 20 mg fluoxetine versus placebo
once daily for six months after ischemic stroke or
intracerebral hemorrhage.” The study population
was all patients in the trial who had completed the 12-
month follow-up as of August 2018. A questionnaire
was sent out during the time period between August
and November 2018.

The questionnaire was outlined and developed in
accordance with earlier research in the area regard-
ing patient involvement and adequate areas of
research, as well as “The action plan for stroke in
Europe 2018 to 2030” defined by the Stroke
Alliance for Europe.>’ Specialists within internal
medicine, neurology, and rehabilitation medicine,
all with significant experience of care of stroke
patients, were also involved in the development of
the questionnaire. To ensure that the questionnaire
was relevant to patients suffering from stroke it was
tested on patients of both sexes and their informal
carers in an outpatient hospital stroke clinic
2 months after stroke. Changes were made accord-
ingly to improve wording and understandability.
The final questionnaire consisted of eleven research
areas including one free-text alternative, from
which patients were asked to prioritize two areas
that, from their point of view, were most valuable
on which to conduct further research.

Descriptive analyses were made on baseline
characteristics and the number of observations,
presented as number and percentages. Categorical
data in the form of questionnaire answers, sex, and
dichotomized age were compared using the Chi-
square-test and presented as numbers and percen-
tages. The significance level for all the statistical
tests was set to 5% and presented with 95% con-
fidence intervals (CI). Statistical analyses were per-
formed using IBM SPSS Statistics for Mac
version 26.

Written informed consent was obtained from all
patients. This investigation was approved by the
local ethical authorities in Sweden (2013/1265-31/
2 and 2018/2012). This manuscript conforms to the
STROBE guidelines.

Results

We sent the questionnaire to 731 patients together
with a prepaid envelope for the return. Of these,
589 patients completed and returned the question-
naire (81.1%). Five questionnaires were undeliv-
ered due to incorrect address. Figure 1 shows the
numbers of patients who were potentially eligible
for the study and included.

Table 1 shows the baseline characteristics of the
patients in the study. The median time from stroke
onset to receiving the questionnaire was 27 months
(range 14-48). Of the respondents, 230 (39%) were
female. The median age at the stroke onset was
72 years (range 20-92). Stroke severity at inclusion
in EFFECTS was quantified by the National Institutes
of Health Stroke Scale (NIHSS) with a median score of
3 out of a possible 42, with a range of 0-18."° MoCA
test for cognition, patients responding to the question-
naire had scores just below normal with a median
score of 24 out of a possible 30 (range 1-30)."" A few
baseline data were missing due to the fact that not all
categories of variables were included in the pilot phase
of the EFFECTS trial. A few baseline data were
unknown. At most, baseline data was missing or
unknown for 11.4% of patients included. When com-
paring the baseline characteristics with patients regis-
tered in the Swedish Stroke Register (Riksstroke),
which has a 96% coverage of all stroke patients in
Sweden, it showed that our population corresponds
to the stroke population in Sweden with regards to
stroke severity at stroke onset as measured by
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Figure 1. Flow-chart of patients included in study.

NIHSS.'> Nevertheless, our study population was
younger, healthier, and to a greater extent living at
home as compared with the overall stroke population
in Sweden.

The area of research most chosen was Balance and
walking difficulties, chosen by 49% (n = 290 patients)
(Figure 2). The second most prioritized area accord-
ing to the patients was Post-stroke fatigue, which was
chosen by 29% (n = 173 patients). The alternative,
Other, where patients were able to write a free text
was chosen by 9% (n = 54 patients). Most question-
naires were filled out by the patients themselves
(93%), yet many commented that it was answered
together with an informal carer. The number of
informal carers responding to the questionnaire
was 47 and by other personnel once. There was
a significant association of the patients’ prioritization
of some research areas and their symptoms at
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Table 1. Baseline characteristics.

non-
responders  responders  Riksstroke
(n = 589) (n=137) 2018
Sex, female 39 (190) 36 (50) 46%
Age, % =70 68 45
Age at onset of stroke, median 72 (20-92) 68 (27-95) 75
(min-max), years
Married 54 (318) 34 (47)
Single 12 (71) 19 (26)
Widow/widower 13 (74) 15 (20)
Separated/divorced 7 (39) 11 (15)
Partner 13 (77) 18 (24)
Other 2 (10) 4 (5)
Living alone 33 (197) 44 (61) 47%
Living together with someone 66 (391) 55 (76)
Nursing homes 0 0 8%
Other 0.4 (1) 0
Diabetes 18 (108) 24 (33) 23%
Previous coronary heart disease 15 (91) 15 (21)
Previous stroke 16 (95) 16 (22) 21%
Previous intracranial 2(13) 4 (6)
hemorrhage/
Facial paresis 44 (261) 54 (60)
Upper limb paresis 67 (393) 73 (82)
Lower limb paresis 57 (335) 69 (77)
Aphasia 17 (100) 14 (16)
Homonymous hemianopsia 11 (63) 14 (16)
Visuospatial symptoms 12 (72) 13 (14)
Brainstem and cerebellar 19 (112) 12 (13)
symptoms
Other neurological defects 20 (115) 20 (22)
NIHSS points sum, median (min- 3 (0-18) 4 (0-24) 3
max)
MOCA total score, median (min- 24 (1-30) 24 (3-30)
max)
Ischemic Stroke 89 (524) 81 (110) 86%
Intra Cerebral Haemorrage 11 (64) 19 (26) 13%
Unknown 0.2 (1) 1(1)
Time stroke onset to 27 (14-48) 27 (14-48)

questionnaire, median (min-
max), months

Presented as % (n) if not indicated otherwise. NIHSS, National Institutes of
Health Stroke Scale. MoCA, Montreal Cognitive Assessment.

baseline such as visual problems, speech difficulties,
balance, and walking difficulties.

We performed subgroup analyses based on age
and sex. Age was dichotomized to <70 and
>70 years of age. Differences in questionnaire
answers between age groups are presented in
Table 2. Sixty-eight percent of respondents were
>70 years of age. There was a significant difference
between the age groups, where older patients prior-
itized Balance and walking difficulties (p = .002) and
Speaking difficulties (p = .045) to a higher degree.
Younger patients prioritized Post-stroke fatigue
(p < .001). Analyses of sex showed no differences
in the responses between men and women, except
that more women (11% (n = 43) versus 6% men
(n = 11)) provided answers in the free text area
Other (p = .043).
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Figure 2. Number of answers on each research area. Each patient was asked to prioritize two areas. Thirty-one patients chose more
than two areas, five patients only chose one area. All priorities are presented in the figure.

Table 2. Differences in priorities between younger (<70 years)
and elderly (=70 years) patients with stroke.

<70,% =70, %
Area of research (n) (n) p-value
1. Speech difficulties 5(9) 10 (38) 0.045*
2. Balance-, walking difficulties 40 (76) 54 (214)  0.002**
3. Cognition and memory function 16 (30) 18 (73) 0.45
4. Visual problems 11(20) 10 (41) 093
5. Aphasia 12 (23) 20 (59) 0.38
6. Upper and lower limb problems 28 (53) 28(110) 0.93
7. Post-stroke fatigue 45 (85) 22 (88) <0.001%**
8. The impact of physical exercise on 20 (38) 24(95) 0.30
rehabilitation
9. The impact of lifestyle to avoid a new 16 (31) 20 (81) 0.25
stroke
10. Depression/anxiety 8(16) 11(43) 037
Other 6(11) 11 (43) 0.05

* = significant difference. Chi2-analysis. Percentages are counted as number
of answers within the group (<70 or >70).

Discussion

In this study of Swedish patients’ priorities for
research related to life after stroke, we found that
balance and walking difficulties were the most
requested area of research, especially among
elderly. Although this area is discussed in the
“Action plan for stroke in Europe 2018-2030” as
important areas in life after stroke, it is not on the
agenda of research for the European action plan.”
Our results support that we should put more effort
into investigating and adjusting strategies at dis-
charge to alleviate balance and walking problems
since this could prevent patients from falling and
causing injury and subsequent long periods of hos-
pitalization. Further, research in primary care

setting addressing long-term balance and walking
difficulties should be encouraged.

Another important finding was that young
stroke patients ranked post-stroke fatigue highest.
For these younger stroke survivors, the responsibil-
ities of family life and work, as well as the demands
from society differ from those of older stroke
survivors.'” Post-stroke fatigue is one of the most
disabling symptoms in stroke survivors; it reduces
the quality of life, increases mortality, and is
a barrier to stroke rehabilitation, and has also
been shown to affect patients’ return to working
life.'*' In addition, health professionals still lack
a regimen or a coping strategy to equip the patient
with at discharge from hospital.'® Efficient manage-
ment of post-stroke fatigue should be a priority in
stroke rehabilitation given the incidence of stroke
and the prevalence and detrimental impact of post-
stroke fatigue on independent living and overall
survival.'”'®

An area of research that has been greatly dis-
cussed in recent years is depression among stroke
patients, but very few patients prioritized depres-
sion as an important research area in our study.
One important reason for this was probably that
depression was an exclusion criterion in the
EFFECTS trial, and that half of the patients in the
EFFECTS trial was randomized to treatment with
fluoxetine for the first six months after stroke. Since
EFFECTS is still ongoing, it is not possible to



identify which patients that were in the treatment
group versus the placebo arm.

Cognition was not highly prioritized in our
study. However, in a Scottish study cognition
came on top, while balance, gait, and mobility
came in the seventh place.” Although the sample
in the Scottish study was small (n = 28) and baseline
data regarding, age, sex, onset of stroke, etc., were
not presented making it more difficult to make
further comparisons.

National guidelines often focus primarily on the
acute care and early rehabilitation of stroke
patients. Long-term care has received little atten-
tion and as a result, varies greatly between countries
as well as within countries. In addition, primary
care services often recommend that individuals
make their own choices regarding health services
and initiate contact if problems occur. These factors
require a high level of capability on the part of the
patient with respect to navigating the healthcare
system and often result in unmet needs and further
consequences for the individual as well as for
society. According to the Riksstroke annual report
from 2018, a quarter of Swedish stroke patients’
rehabilitation exercise needs is not sufficiently
met, which was also seen in an observational
study from 2016.'° This is consistent with the
results in our study as we found in the free-text
alternative many requesting an increase in rehabi-
litation exercises, even though these results were
not significant. Research into patients’ perspective
with respect to life after stroke has been poorly
prioritized which we believe is reflected in our
results. This is in good agreement with a recent
Swedish focus group investigation which also
encouraged the implementation of larger studies.
They concluded that comprehensive long-term fol-
low-up that is accessible to all patients is essential
and that structured follow-up, which is individually
tailored, can empower patients."”

The strength of this study is that it was per-
formed on a large group of stroke patients from
all over Sweden. External validity was partly con-
firmed when comparing baseline characteristics of
the study group with patients registered in the
Riksstroke  registry. =~ However, there was
a difference in age, gender, and comorbidity. For
instance, elderly women with severe disabilities
after the incidence of stroke constitutes
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a significant number of stroke patients in Sweden,
and they are not represented in this study.

One limitation of the study was that we used
a questionnaire that has never been used before
which limits the possibility to make comparisons
with other populations. The questionnaire was also
defined to 10 areas of research related to life after
stroke and when performing analyses by sex, we
found that women filled in the free text alternative
more often than men, indicating that the women
might prioritize areas that were not covered by the
questionnaire. Further, the transferability of the
findings beyond the Swedish healthcare context
could be limited, even though the results do con-
tribute with insights that are applicable to other
contexts. Notable is also the uncertainty of the
generalizability of results from participants who
chose to be in a clinical trial compared to those
who did not.

In conclusion, the potential to optimize life after
stroke is vast and should be a frontier in stroke
research. We found that the research areas most
prioritized by the stroke patients differ with age and
symptoms at stroke onset, indicating that rehabili-
tation strategies should be individualized and that
this should be done already at discharge from hos-
pital. To achieve major progress in stroke recovery,
we need significant commitment to filling vital
knowledge gaps and involving patients enables the
best use of resources and funding based on greater
knowledge of the patients.
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