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Abstract

Background People with lived experience (pwle) of stroke including survivors and informal caregivers offer critical
insights into research needs. This study aimed to identify stroke rehabilitation research priorities in Germany from the
perspective of pwle, and to explore variation by age, sex, and time since stroke.

Patients and methods A cross-sectional, web-based survey was conducted nationwide in Germany. The survey
included closed- and open-ended questions and was distributed via stroke support organizations, clinical partners,
and previous study networks. Responses were analyzed descriptively.

Results A total of 470 individuals responded, including 305 stroke survivors and 133 informal caregivers. The

most frequently selected research priorities were cognition and mobility. Participants aged <65 years emphasized
cognition, while older participants more often prioritized mobility and speech. Women more frequently selected
cognition, and men mobility. Participants with longer time since stroke emphasized secondary prevention. Open-
text responses identified additional priorities, including social participation, sexuality, and the need for individualized
therapy approaches. A small subgroup of caregivers of pediatric stroke survivors prioritized cognition, participation,
and self-care. Overall, 75% of respondents expressed interest to be engaged in future research.

Conclusions Cognition and mobility were selected as key research priorities, with meaningful variation across
demographic and clinical subgroups. These findings support the inclusion of diverse pwle perspectives in shaping
national stroke research agendas and underscore the importance of tailoring rehabilitation research to stakeholder-
identified needs.
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Background

Involving patients and other relevant stakeholders in
biomedical research is widely recognized as an ethical
imperative [1]. While patient and stakeholder engage-
ment (PSE)—or patient and public involvement—has
been practiced in the United States, Canada, the United
Kingdom, and Australia for over two decades, active
involvement in stroke research in Germany remains
in its early stages [2, 3]. Broderick and Mistry recently
described PSE as one of the significant advances in stroke
trials [4], and the Action Plan for Stroke in Europe also
calls for a focus on the unmet needs of people with lived
experience [5]. The Action Plan for Stroke in Europe is an
initiative taken from stroke researchers in cooperation
with the European Stroke Organisation and the Stroke
Alliance for Europe (SAFE) to formulate targets in stroke
care to be addressed until 2030 and was first launced on
23rd of May 2018 in the European Parliament [6].

Unmet needs highlight the most burdensome issues
faced by those with lived experience—issues that
research should aim to address. Given limited resources,
setting research priorities can help ensure that efforts are
directed towards topics of greatest relevance to affected
individuals [7].

Addressing the burdens and impairments associ-
ated with stroke is a global responsibility linked to the
disease’s pathophysiology. However, identifying which
issues are most urgent to study can be context-specific.
Stroke care is delivered within diverse healthcare systems
and cultural environments, which may influence the per-
ceived importance of different research topics. Research
priority setting exercises (RPSEs) have predominantly
been conducted in the UK, Australia, and North America
using a variety of methods — including the James Lind
Alliance (JLA) methodology and Delphi approaches
to stakeholder surveys [8]. Notably, the integration of
patient perspectives has progressed significantly in the
past decade.

The Action Plan for Stroke in Europe also calls for the
inclusion of diverse cohorts of stroke survivors, recognis-
ing the heterogeneity in their experiences and needs [5].
For example, younger survivors aiming to return to work
may face different obstacles than retired individuals, who
may be more concerned with maintaining social con-
nections. Furthermore, informal caregivers often offer
unique perspectives on post-stroke impairments, adding
depth to our understanding of daily life challenges—vyet
they remain underrepresented in RPSEs [8].

In a recent scoping review, we examined frame-
works for patient and stakeholder engagement in stroke
research [2]. To contribute to the evidence base for incor-
porating patient perspectives in research, we aimed to
identify research priorities from a broader group of peo-
ple with lived experience in Germany. To this end, we
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conducted a nationwide survey exploring participants’
experiences with priority and goal setting during inpa-
tient rehabilitation, as well as their preferences regarding
future stroke recovery research. Our primary objective
was to identify the research topics most frequently pri-
oritised by stroke survivors and informal caregivers. We
also sought to explore whether these priorities varied by
stakeholder group (survivors vs. caregivers), age group,
or sex.

Methods

We present findings from an online survey targeting
stroke survivors and informal caregivers who support
individuals affected by stroke. The survey received ethical
approval from the local ethics committee of the Charité —
Universitatsmedizin Berlin (EA 1/276/22) in accordance
with the Declaration of Helsinki, and the study protocol
was preregistered on the Open Science Framework (OSF)
prior to data collection (https://osf.io/86k3b/). All partic
ipants provided informed consent as part of the survey
process. This report adheres, where applicable, to the
REPRISE reporting guideline for health research prior-
ity setting involving stakeholders [9]. However, this study
was not designed to be a research priority setting exercise
(RPSE) itself, but rather to provide a basis for potential
future RPSE. Formal RPSE usually include the involve-
ment of all interest holders within the research area such
as clinicians, researchers or policy makers, identifying a
broad range of research questions based on e.g. extensive
literature review and/or stakeholder interviews, criteria
by which research questions are ranked as well as some
consensus exercise to agree on the ranking [10].

Definitions

Terminology in PSE is not yet standardised. For this
manuscript, we define the following terms:

Definition of most relevant terms for this manuscript

Term Definition
People with lived Individuals who have personally experienced a
experience disease or life event. In this context, it includes

both stroke survivors and informal caregivers
who have shared the burden of the disease
alongside the survivor.

An individual who has experienced a cerebro-
vascular event. The term recognizes the indi-
vidual's experience rather than defining them
solely by the medical event.

An unpaid individual who provides direct care to
a stroke survivor and has lived through distinct
disease-related experiences.

Stroke survivor

Informal caregiver

Stakeholder Stakeholders in stroke research may include
people with lived experience, clinicians, paid

caregivers, policymakers, researchers, and others.
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Study design

To address the research question, we conducted an
observational, cross-sectional, self-administered, online
survey in German. The survey targeted individuals
residing in Germany and was promoted through social
media, user group newsletters (e.g., Berlin Stroke Alli-
ance), mailing lists (e.g., German Stroke Foundation),
and posters displayed at four university clinics (Charité
— Universitdtsmedizin Berlin, Schlossparkklinik Berlin-
Charlottenburg, Universititsmedizin Greifswald, and
Ludwig-Maximilians-Universitit Minchen). In addi-
tion, participants from the Berlin-based Rehabilitation
and Clinical Observation of Stroke Patients to Validate
Prognostic Factors of Functional and Subjective Recovery
after Stroke (RECOVER-S) trial (DRKS00030023) were
also invited via mail if they had previously provided con-
sent to be contacted. The survey was also advertised on
the homepage of the German Stroke Society (DSG). The
invitation included a brief summary of the aim of the sur-
vey as well as an access link or a QR-Code in case of the
printed posters.

Due to financial limitations, the survey was only avail-
able in German. It was launched on February 13, 2025,
and automatically closed after three months, on May 13,
2025.

Eligibility criteria included being 18 years or older
at the time of participation of the responder and either
having experienced a stroke or serving as an informal
caregiver to a stroke survivor. The survey questions were
developed by T.R. based on previous literature of which
prominent items were selected and reviewed by individu-
als with lived experience of both sexes to ensure broad
relevance [8, 11-14]. A representative of a stroke stake-
holder group (A.E.) also reviewed the questions, and

Table 1 Survey questions

Domain Questions

Basic demographics -+ Age
- Sex
- Please tell us the first two numbers of your
postcode.

- Have you personally suffered from a stroke?
« Year of last stroke

Rehabilitation - How many rehabilitation stays after a stroke
have you had?

- Please briefly state what your therapy should
have focused on during your rehabilitation.

- In your opinion, was the therapy plan tailored
to your desired goals?

- How satisfied were you with the progress you
made in rehabilitation with regard to your goals?
- What do you think research should focus on in
terms of rehabilitation after a stroke?

- Would you participate in research projects,

for example through an advisor role or actively,
if there were corresponding offers from the
scientific community?

Research prioritiza-
tion and patient
engagement
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suggestions were incorporated as needed. Based on the
feedback, the research area ‘Reintegration into employ-
ment’ was added and the area ‘visual impairments’ sim-
plified which before included terms such as Neglect
which was unfamiliar to some. No further adjustment to
the layout of the survey was requested. The final version
was reviewed and tested by researchers with experience
in survey design. To enhance accessibility, we avoided
abbreviations and technical terms, used lay language,
and included instructions on increasing font size and
using the screen reader function. The survey presented
one question per screen. Open-ended questions were
limited to selected items where deeper insights were nec-
essary. The survey was implemented in REDCap (RRID:
SCR_003445) provided by the Berlin Institute of Health
at Charité Universititsmedizin Berlin and hosted on pro-
tected servers within the university clinic infrastructure.
The German codebook is available on OSF (https://osf.i
0/a3pt6).

Access to the survey was only granted if participants
provided informed consent digitally through accepting
the terms of the survey provided to them on the land-
ing page which included the study and data protection
information. After giving their consent, participants were
asked to indicate whether they were stroke survivors or
informal caregivers. The survey was divided into three
sections: (1) experiences during inpatient rehabilitation,
(2) physical activity post-stroke, and (3) research prior-
ity setting and included 18 questions in total requiring
around 10-15 min to complete. This manuscript reports
only on the section covering research priorities. Results
related to rehabilitation experiences and physical activity
will be reported separately.

Survey questions
Table 1: Survey questions Participants could choose up
to three research priorities from a predefined list (see
Table 2). If “Other” was selected, a free-text option was
provided for additional suggestions.

Demographics were assessed to contextualize the
research priorities. No compensation was provided for
participation.

Data analysis and interpretation

As is common in surveys, some data may be incomplete.
Missing data were classified according to the categories
described by Little and Rubin: “missing completely at
random” (MCAR), “missing at random” (MAR), or “miss-
ing not at random” (MNAR) [15].

Two feedback rounds were conducted with members
of the patient advisory board Schlaganfall-Allianz fiir
Forschung und Entwicklung Deutschland (SAFED: https:
//safed.charite.de). Here, a summary of the results was di
stributed prior to the meeting with questions concerning
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Table 2 Possible answers for prioritisation question
Research areas

- Cognitive impairments

« Recovery of speech

- Balance

- Mobility

« Improvement of arm function

« Secondary prevention

«Visual impairments

« Psychological burdens on informal caregivers
- Fatigue

« Fitness

« Depression

« Reintegration into employment
- Participation in social life

- Self-care and domestic life

« Sexual dysfunction

« Other

the definition of subgroups, the cut-off for age groups,
whether to report the results on underaged participants
and chances to provide written comments. Further, it was
discussed why open-ended fields were left blank in most
cases when ‘other’ was chosen as a response. Comments
were collected and used to facilitate the discussion and to
guide the interpretation of the data. Feedback from these
sessions was incorporated into both data interpretation
and presentation which is detailed in the section ‘Patient
Engagement. A German language draft of the manuscript
was shared with members of SAFED and the German
Stroke Foundation to allow for additional feedback and
contributions to the thematic analysis.

Statistical analysis

Statistical analyses were performed in R
SCR_001905) using the tidyverse package
SCR_019186). All analyses were predefined.

This study aimed to describe patient and caregiver per-
spectives on stroke research priorities using descriptive
statistics. No inferential or biometric comparisons were
initially planned. The primary objective was to identify
the most commonly selected research needs. The sample
size was calculated to estimate proportions. Based on
previous research indicating that 49% of stroke survivors
emphasise the importance of studying balance and walk-
ing difficulties, a minimum sample size of 96 participants
was required to achieve a 95% confidence interval with a
1% margin of error [11].

Results were summarized as means and percentage dis-
tributions. Comparisons between stroke survivors and
informal caregivers were conducted using chi® tests for
categorical, non-parametric data. Associations between
age groups and responses were also analyzed.

(RRID:
(RRID:
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Results

Within a three months period, 499 individuals accessed
the survey webpage. Of these, 18 did not begin the survey
and 5 declined to give informed consent. An additional
6 participants were excluded due to being under the age
of 18. Consequently, 470 datasets were started and avail-
able for analysis of which 350 datasets were complete.
Responses were provided from all parts of Germany
(Fig. 1). Participants were able to skip questions or exit
the survey at any time. Background information was pro-
vided by 438 respondents and is presented in Table 3.

The basic characteristics of participants are summa-
rized in Table 3. Among individuals with lived experi-
ence (pwle), the majority were female, whereas a higher
number of male informal caregivers responded compared
to female caregivers. In both groups, strokes occurred
between one to seven years prior to participation mean-
ing that the majority of participants had more than one
year of experience living with stroke.

Using predefined categories, both people with lived
experience and informal caregivers were asked to iden-
tify their three most relevant research priorities. We
compared responses by stakeholder group, age, and sex
(Fig. 2a—c). Additionally, we examined whether research
priorities depended on time since stroke, dichotomised
by median value (Fig. 2d). Although participants were
invited to provide additional research priorities through
an open-ended question, no new topics were suggested.

We also identified a subset of 16 informal caregivers
who responded on behalf of individuals under the age
of 18. Due to the small sample size, no statistical com-
parisons were conducted between this group and older
respondents. Children with stroke had a median age of
7.5 years [IQR 4-14] and a median time since stroke of
6.5 years [IQR 4.75-15]. Their reported research priori-
ties are summarized in Table 4.

Finally, we asked participants whether they would be
willing to take part in a patient and stakeholder engage-
ment (PSE) framework if such a structure was available in
stroke research. Of the 470 participants, 345 responded
to this question. The majority (n =258 expressed interest
in participating, while 24 indicated they would not, and
63 responded ‘maybe’ Participants in the “maybe” group
were given the opportunity to elaborate on their response
through an open-ended comment field. The majority of
these comments referred to potential logistical barriers
or time constraints. Illustrative quotes include:

“The projects must fit into a time frame, possibly within
a short travel distance” — Person with lived experience.

“Online surveys” — Person with lived experience.

Some participants also mentioned enabling factors:

“My psychological situation” — Person with lived
experience.
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Distribution of responses per postcode

Fig. 1 Origin of participants based on German postal codes

Patient engagement

Pwle were involved throughout the study process. Their
feedback informed adjustments to survey language and
the inclusion of additional predefined research priority
categories. Findings were discussed in two consultation
rounds (24. June 2024 & 23. September 2024), during
which several insights emerged:

First, participants emphasized the importance of strati-
fying data by age. A cutoff at age 65 was considered par-
ticularly relevant within the German context, where
retirement age influences coverage by different insur-
ances and access to rehabilitation services. Pediatric
stroke was viewed as a distinct category requiring sepa-
rate consideration.

Second, the predefined answer options were consid-
ered too broad. While “cognition” was most frequently
selected, it did not fully capture the range of individual

Number of responses

cognitive challenges. Participants mentioned subtle but
impactful challenges — such as a lingering sensation
described as “brain fog” — that impact quality of life but
are difficult to articulate. Others expressed a desire to see
underrepresented areas, such as sexuality and intimate
relationships, reflected in research priorities. These per-
spectives highlight a tension between individual needs
and generalized, group-based therapy models. The need
for truly personalized rehabilitation approaches was
strongly emphasized.

Third, participants highlighted logistical feasibility as
a prerequisite for engagement in research. Suggestions
included more flexible and accessible formats, such as
home visits and telehealth options. Several noted that
incomplete open text responses may reflect emotional
fatigue or difficulty of revisiting personal impairments —
a reminder of the sensitive nature of the subject matter.
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Characteristic

Informal care-

Stroke survi-

giver, N=133"  vor, N=305"

Age 54 (23) 53(15)
(Missing) 3 60

Sex
Male 79/ 132 (60%) 107/ 303 (35%)
Female 49/132 (37%) 195 /303 (64%)
Diverse 2/132(1.5%) 0/ 303 (0%)
No comment 2/132(1.5%) 1/303(0.3%)
(Missing) 1 2

Years since stroke 3(1,7) 4(1,7)
(Missing) 10 20

Number of rehabilitation stays 1(1,2) 1(1,2)
(Missing) 19 28

Was the therapy schedule tailored

to your needs?
Completely 14 /107 (13%) 39/ 260 (15%)
Mostly 32/107 30%)  83/260 (32%)
Partly 28/107 (26%) 79/ 260 (30%)
Slightly 20/ 107 (19%) 30/ 260 (12%)
Not at all 13/107 (12%) 29/ 260 (11%)
(Missing) 26 45

How satisfied were you with the

progress you made in rehabilitation

with regard to your goals
Very unsatisfied Not applicable  29/259 (11%)
Unsatisfied Not applicable 53/ 259 (20%)
Neither nor Not applicable  33/259 (13%)
Satisfied Not applicable 109 /259 (42%)
Very satisfied Not applicable 357259 (14%)
(Missing) 133 46

"Mean (SD); n / N (%); Median (IQR)

Discussion

In this study, we assessed research priorities among
stroke survivors and informal caregivers in Germany
using an online survey. To our knowledge, this is the first
study in Germany to explore stroke recovery research
priorities from these stakeholder perspectives [8]. While
similar studies have been conducted internationally,
country-specific investigations are necessary to account
for differences in healthcare systems, service delivery,
and local community contexts. Such specificity enables
alignment of publicly funded research with the real-
world needs of its beneficiaries.

Previous research has often selected participants based
on stroke severity or through convenience sampling from
prior studies [11, 12]. In contrast, we aimed to capture a
broad and diverse spectrum of perspectives by employing
multiple distribution channels. These included scientific
and patient representative organizations, posters in clini-
cal settings, and postal invitations to former study par-
ticipants. As a result, our sample includes responses from
across all regions of Germany.
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Cognitive impairments were prioritized most highly
by both stroke survivors and informal caregivers. This
finding aligns with the result of the most robust stroke
research priority-setting initiative to date: the James Lind
Alliance (JLA) Stroke Priority Setting Partnership [13].
In its initial exercise, the question “What are the best
ways to improve understanding (cognition) after stroke?”
emerged as a top priority. The updated 2021 survey rein-
forced cognition and psychological wellbeing as domi-
nant themes in rehabilitation and long-term care [16].

Our subgroup analyses revealed age-related differ-
ences. While cognition remained the top priority for
participants aged < 65, older participants gave higher pri-
ority to mobility and speech impairments. Rudberg et al.
similarly reported age-related differences: respondents >
70 years prioritized balance and mobility, while younger
participants emphasized speech and fatigue [11]. In our
sample of underaged pwle, cognition, participation, and
self-care emerged as key concerns. These findings echo
those of Gordon et al., who noted that pediatric stroke
uniquely affects daily life and social participation [17].
This suggests the need for distinct assessment and inter-
vention frameworks for children.

We also found sex-based differences: women priori-
tized cognition, whereas men more often emphasised
mobility. Although few comparable studies have anal-
ysed sex-specific preferences, recent literature points to
gender-based disparities in stroke outcomes and care
[18]. Our study does not provide sufficient data to explain
these differences but underscores the importance of
future investigation.

Time since stroke also influenced research priori-
ties. Although cognition remained a consistent concern
regardless of time elapsed, participants further removed
from their stroke event were more likely to prioritize sec-
ondary prevention. This may reflect a shift from acute
recovery needs to long-term management challenges.
Supporting this interpretation, Franzisket et al. recently
reported that pwle in Germany cite persistent issues with
memory, concentration, and access to continued reha-
bilitation [19]. Of note, most participants expressed at
least one year of experience living with stroke meaning
that our results are more directed to chronic patients.
Previous studies indicate a temporal shift in priorities
after stroke, with early stages characterized by emotional
adjustment and coping with loss of function, and later
stages emphasizing maintenance of physical function and
secondary prevention [20, 21].

In feedback rounds, participants highlighted nuanced
cognitive symptoms such as “brain fog” This term, fre-
quently discussed in relation to long COVID, is described
by the American Stroke Association as “a range of dif-
ferent symptoms that can make you feel like you're not
thinking clearly [22]. The importance of sexual health
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Priorities between stroke survivors and informal caregivers

Stroke survivor Informal caregiver
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Priorities between sex within stroke survivors

female male
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Fig. 2 Cleveland dot plot with research priority per subgroups ordered by priority

Table 4 Research priorities for children who had a stroke, ranked
by number of votes
Priority

Cognition
Participation

Votes (n=16)

Arm function

Self-care

Psychological wellbeing of carers
Speech

Balance

Fatigue

Fitness

e S B S I N N NN |

was also emphasized, consistent with recent evidence
reporting a 14—50% prevalence of sexual dysfunction in
the early months following stroke [23].

Limitations

This study used an online survey, inherently limit-
ing participation to those with digital access and lit-
eracy. Although we incorporated accessibility features
(e.g., adjustable font size, text-to-speech), individuals
with cognitive, visual, or language impairments—such
as aphasia—may still have been unable to participate.
Our approach included multiple outreach strategies,
but we lacked resources for postal surveys, which may
have excluded further segments of the stroke popula-
tion. In addition, the survey was a self-administered

online questionnaire. We had no possibility to verify the
responses that were provided.

The predefined priority categories may have con-
strained participant responses, even though open-text
fields were available. The broad framing of categories
was intentional to initiate a national conversation about
research needs. This study is not a substitute for a for-
mal research priority setting (RPS) initiative, such as
those following the James Lind Alliance methodology or
Cochrane Priority Setting frameworks [24, 25]. Rather, it
provides a foundational understanding of current stake-
holder views, which should be expanded through future
structured exercises that also include clinicians and
researchers.

Future directions

Following the survey, a national advisory group was
established — SAFED (Schlaganfall Allianz fiir Forsc-
hung und Entwicklung Deutschland) — to support
patient and stakeholder involvement in stroke research.
A formal RPS process is recommended as the next step,
aligned with REPRISE guidelines and Cochrane methods
[24, 25]. Such a process should draw on the current find-
ings and ensure that future projects, particularly those
focused on cognition and mobility, include pwle as active
partners throughout the research lifecycle.
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Conclusion

This study identified cognition and mobility as top
research priorities for stroke recovery among stroke sur-
vivors and informal caregivers in Germany. Subgroup
analyses revealed differences by age, sex, and time since
stroke, highlighting the need for tailored approaches.
Future research should engage pwle at every stage to
ensure that research remains relevant, equitable, and
impactful.
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