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Abstract 

Background To assess quality of life and unmet needs after stroke, patient-reported outcome measures (PROMs) 
have gained increasing attention. However, patients’ perspectives on assessing PROMs remain unclear, potentially hin-
dering implementation into clinical practice. Therefore, this study explored patients’ preferences on assessing PROMs 
after ischemic stroke.

Methods A paper-based questionnaire was sent to stroke survivors treated at the Department of Neurology, Univer-
sity of Leipzig, Germany. Health-related quality of life (HRQoL, EQ-5D-5L) and preferences regarding different aspects 
of data collection to assess PROMs were investigated and linked to socio-demographic and medical characteristics.

Results 158 persons were contacted and 80 replies were subsequently analyzed. Mean age was 70.16 years 
and mean HRQoL was 68.79 (visual analogue scale with a theoretical maximum of 100). Participants showed positive 
attitudes towards PROMs as they saw potential to improve care of other patients (n = 66/79; 83.54%) or to improve 
their own situation (n = 53/74; 71.62%). Participants preferred an annual interview after stroke (n = 39/80; 48.75%) 
and would preferably spend 15–30 min (n = 41/79; 51.90%) to answer a written survey (n = 69/80; 86.25%). The initially 
treating clinic was preferred as initiator of such surveys (n = 43/79; 54.43%). Stratification revealed that participants 
with more than 1 h of daily digital media usage preferred email as way of communication.

Conclusions For the first time, this study showed individual preferences on assessing PROMs after ischemic stroke, 
focusing on the way, time interval, duration, and initiation site of surveys. These insights might help to successfully 
implement PROMs after stroke and subsequently detect unmet needs and deficits in stroke care.
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Introduction
While more than 101 million people worldwide are cur-
rently affected by stroke, approximately 12 million people 
suffer a stroke each year [1]. Due to significant progress 
in stroke prevention, acute therapy, and rehabilitation, 
the relative proportion of fatal strokes appears to have 
decreased in recent years [2].

However, with ongoing demographic change and 
reduced stroke-related mortality, a growing number of 
people are living with long-term consequences of stroke 
[1, 3]. In detail, physical functioning, the health-related 
quality of life (HRQoL), and general well-being of stroke 
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survivors may be significantly reduced. Moreover, in 
affected individuals, physical, cognitive, and emotional 
impairments can negatively impact the ability to partici-
pate in activities of daily living or return to work [4–7]. 
For this reason among others, the Stroke Action Plan for 
Europe was recently introduced by the European Stroke 
Organization (ESO) and the Stroke Alliance for Europe 
as patient organization [8]. Consequently, research has 
begun to explore patients’ individual experiences after 
stroke, including, for instance, HRQoL [9]. In an attempt 
to display the results of treatments and the impact of 
stroke on HRQoL from the perspective of stroke sur-
vivors, patient-reported outcome measures (PROMs) 
have increasingly gained attention in stroke care and 
related research [10]. Here, PROMs can provide valuable 
insights into the individually experienced impairment in 
physical, social, and psychological dimensions following 
stroke and thus help to optimize acute stroke treatment 
and aftercare [11, 12]. In addition, PROMs could improve 
individualized treatment planning during the follow-
up process by using their results for immediate therapy 
adjustment.

Despite this increasingly recognized importance of 
PROMs in stroke research, their use is still limited and 
has not yet been implemented into clinical practice 
[13]. One reason might be that the most effective way to 
assess PROMs on a regular basis has yet to be investi-
gated. For example, scarce evidence exists on the patient 
perspective when or how to conduct related surveys 
after an ischemic stroke in order to receive reliable and 
more generally valid results [14]. Moreover, consensus 
about the choice of PROMs that might be most appro-
priate for use in a population affected by ischemic stroke 
is missing [15]. Consequently, the heterogeneity in using 
PROMs currently prevents conclusions about which 
media are most appropriate for distribution of PROMs 
and at which time points interviews should take place. 
As exemplarily illustrated by a study in patients with 
chronic kidney disease, the optimal way for assess-
ing PROMs seems to depend on individual factors, as, 
for instance, electronic PROM surveys (ePROMs) were 
applicable only for certain subpopulations [16]. How-
ever, comparable investigations are missing in the field of 
stroke, leading to a strong need for further information 
on using PROMs in stroke patients [8, 17]. Therefore, it 
seems necessary to involve the public beyond a profes-
sional community and, in particular, to include affected 
person themselves [18, 19]. The involvement of affected 
individuals in stroke research can be beneficial for them-
selves, their families, and the quality of scientific investi-
gations and is therefore considered advantageous to the 
research process [20].

This study thus explored patients’ preferences regard-
ing PROMs after ischemic stroke, mainly by investigat-
ing how, when, in what form, and by whom they should 
be initiated and implemented. Preferences were further 
examined in the context of clinical and psychosocial 
parameters to consider possible associations between the 
opinions and characteristics of those affected by ischemic 
stroke. The emerging information could help to plan 
future initiatives towards a systematic use of PROMs 
after stroke and could thus contribute to an improved 
stroke care.

Materials and methods
Study design
This exploratory study recruited participants of a local 
stroke pilot program, who had been hospitalized for 
treatment of ischemic stroke or transient ischemic 
attack (ICD codes I63.* and G45.*) at the stroke unit of 
the Department of Neurology at the University of Leip-
zig between January 2020 and January 2022. Each patient 
eligible for recruitment received a letter describing the 
background of the study and a paper-based, five-page 
questionnaire with 30 questions. First letters were sent 
out on March 1, 2023, and replies received until May 5, 
2023, were included in the analyses. Upon receipt, replies 
were digitalized and linked to clinical patient data from 
time of stroke unit treatment.

This study was conducted in accordance with the guide-
lines of the Declaration of Helsinki and was approved by 
the institutional review board of the Medical Faculty of 
Leipzig University (reference number 019/23-ek). Writ-
ten informed consent was obtained from all participants. 
The study was registered in the German Clinical Trial 
Register (reference number DRKS00031333). Reporting 
of results considered the STROBE statement guidelines 
for cross-sectional studies [21].

Data
National Institutes of Health Stroke Scale [22] (NIHSS) 
at hospital admission and discharge and modified Rankin 
Scale [23] (mRS) at discharge were retrospectively col-
lected from patients’ records from time of stroke unit 
treatment. In addition, socio-demographic data such 
as current relationship status, employment status, and 
education were taken from patients’ records. The paper-
based questionnaire included a single-page version of 
the EQ-5D-5L to assess HRQoL, while index values were 
calculated using the German standard value set [24, 25]. 
Use of EQ-5D-5L with a minor adaption [visual analogue 
scale (VAS) was displayed horizontally instead of ver-
tically to save space] was confirmed and permitted by 
EuroQol. Outcome parameters in terms of preferences on 
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assessing PROMs were captured by a specially designed 
four-page questionnaire (translated version in Additional 
file 1).

Statistical analyses
Socio-demographic and clinical baseline characteristics 
were calculated using descriptive statistics. For subgroup 
analyses, answers on preferred circumstances of assessing 
PROMs were stratified for HRQoL (using mean of EQ-
5D-5L index value), the degree of stroke-related symp-
toms at time of hospital discharge (using NIHSS at time of 
hospital discharge), mean age at time of stroke, and daily 
usage of digital media (assessed in hours per day). Mean 
was used for stratification because multiple responses 
would have been precisely median, and in these cases 
stratification to one group would not have been possible. 
Respective proportions were compared for statistically 
significant differences with Chi-Square test for equality of 
proportions and continuity correction if necessary. Signif-
icance levels for all the statistical tests were set to p < 0.05. 
Data processing and all analyses were performed using R 
Statistical Software with R Studio [26, 27].

Results
Patients’ characteristics
Of 158 patients who had been contacted by letter, 83 
(52.53%) completed the questionnaires within the study 
period. Of all replies, questionnaires from patients with 
transient ischemic attack (n = 3; 3.61%) were excluded from 
analyses as this subgroup was too small for comparison in 
subgroup analyses. Therefore, this study was based on 80 
patients who had experienced an ischemic stroke. Baseline 
characteristics of these patients are given in Table 1. Par-
ticipants’ mean age was 70.16 years and at time of complet-
ing the questionnaire a mean of 112.83 weeks had passed 
since the qualifying ischemic event. Regarding psychoso-
cial characteristics, most patients were retired and lived in 
a relationship, while HRQoL was rated relatively good as 
indicated by a mean EQ-5D-5L VAS of 68.79 (range 0–100). 
Among the dimensions affecting individual HRQoL, “pain 
or discomfort” (mean 2.05) was mentioned as the most pre-
sent issue, followed by an impairment of “mobility” (mean 
1.84) and “usual activities” (mean 1.83).

Patients’ preferences on assessing PROMs
The majority of patients showed overall favorable atti-
tudes towards surveys assessing HRQoL as part of 
PROMs. Many participants thought that such surveys 
might improve care of those who could possibly be 

Table 1 Patients’ characteristics

M mean, SD standard deviation, n number, NIHSS National Institutes of Health 
Stroke Scale, mRS modified Rankin Scale, VAS visual analogue scale

Variable Unit

Age (in years) 70.16 11.80 M, SD

Sex (female) 23 28.75 n, %

NIHSS at admission

 Total 3.61 3.69 M, SD

 0 13 16.25 n, %

 1–3 38 47.50 n, %

 4–6 13 16.25 n, %

 ≥ 7 16 20.00 n, %

NIHSS at discharge

 Total 1.67 2.37 M, SD

 0 28 35.44 n, %

 1–3 42 53.16 n, %

 4–6 7 8.86 n, %

 ≥ 7 2 2.53 n, %

mRS at discharge

 Total 1.79 1.03 M, SD

 0 9 11.39 n, %

 1 17 21.25 n, %

 2 37 46.25 n, %

 ≥ 3 14 17.50 n, %

Weeks since stroke 112.83 23.67 M, SD

Single-person household 21 27.63 n, %

Working status

 Employed 11 14.10 n, %

 Unemployed 3 3.85 n, %

 Incapacitated 4 5.13 n, %

 Retired 59 75.64 n, %

Relationship status (in a relationship) 65 81.25 n, %

Rehabilitation

 Outpatient 27 33.75 n, %

 Inpatient 41 51.25 n, %

 None 15 18.75 n, %

Digital media usage

 None 14 17.95 n, %

 < 1 h / day 28 35.90 n, %

 ≥ 1 h / day 36 46.15 n, %

EQ-5D-5L

 Mobility 1.84 1.02 M, SD

 Self-care 1.38 0.76 M, SD

 Usual activities 1.83 1.11 M, SD

 Pain or discomfort 2.05 0.92 M, SD

 Anxiety or depression 1.60 0.81 M, SD

 VAS 68.79 18.98 M, SD
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affected by stroke in the future (n = 66/79; 83.54%). Other 
participants suggested that their participation could 
result in a direct improvement for their own personal 
care (n = 53/74; 71.62%). According to answers given, 
patients thought that the completion of surveys assessing 
HRQoL could be hindered by physical health of partici-
pants (n = 39/80; 48.75%). It was also suggested that some 
patients might simply not be interested or motivated in 
participating in such surveys (n = 23/80; 28.75%).

Regarding the format and time aspects of PROM 
assessment, less participants preferred an open question 
type (n = 18/79; 23.08%) over multiple choice questions 
(n = 55/79; 70.51%) when being interviewed for their 
HRQoL. Participants favored surveys to be repeated in 
regular intervals (n = 55/76; 72.37%), preferably annu-
ally after the initial stroke (n = 39/80; 48.75%). With 
respect to the duration of such surveys, most patients 
would spend 15 to 30  min of time (n = 41/79; 51.90%), 
while a smaller proportion would spend less than 15 min 
(n = 17/79; 21.52%) or more than 30  min (n = 13/79; 
16.46%). Remarkably, most patients would participate 
without receiving any financial or other compensation 
(n = 68/76; 86.08%).

Asked for the preferred way of assessing PROMs, 69 of 
80 participants (86.25%) answered that HRQoL should 
be captured with a written survey, with letters being 
preferred (n = 58/80; 72.50%) over email (n = 17/80; 
21.25%), and other ways of communication. Fifty-six of 
the 80 participants (70.00%) also deemed verbal surveys 
feasible. Thereby, the initially treating hospital was the 
preferred location for an interview (n = 28/80; 35.00%) 
over a phone call at home (n = 20/80; 25.00%), or an in-
person survey at their general physician’s (GP) practice 
(n = 18/80; 22.50%).

Regarding the person or institution initiating PROMs, 
patients preferred them to be conducted by hospital 
staff (n = 43/79; 54.43%), by their GP (n = 32/79; 40.51%), 
supporting professionals in stroke aftercare, e.g., stroke 
pilots (n = 28/79; 35.44%), or a specialist physician 
(n = 22/79; 27.85%), rather than others such as scientific 
institutions or non-profit organizations. Most partici-
pants answered, they would also wish other people close 
to them to be interviewed regarding their opinion on 
the patient’s HRQoL (n = 47/79; 59.49%). Thereby, rela-
tives and caregivers (n = 41/79; 51.90%) were prioritized 
above the GP (n = 15/79; 18.99%). Remarkably, only a 
minority of participants saw a need for relatives or car-
egivers to be interviewed about their respective HRQoL 
(n = 26/74; 35.14%).

About information that emerge from studies on 
PROMs, most participants answered, they would want 
to be informed about the results of a HRQoL survey they 
participated in (n = 57/77; 74.03%). Further, a remarkable 
proportion of patients would even want to be involved 
when future research is planned, for example, by co-
developing questions (n = 30/77; 38.96%). (Overview on 
responses in Additional file 1)

Patients’ preferences stratified for clinical and psychosocial 
factors
No significant differences between stratification groups 
were found regarding the preferred time point or inter-
val (Fig. 1) and the duration (Fig. 2) for assessing PROMs. 
However, while most patients preferred a duration of 
15–30 min for PROMs, a trend was visible that patients 
with lower HRQoL, a lack of stroke symptoms, younger 
age, or extended usage of digital media would accept a 
survey of more than 30 min when compared to partici-
pants not fulfilling these criteria (Fig. 2).

Regarding the preferred way of communication for 
assessing PROMs, email was chosen significantly more 
often by those using digital media for more than 1 h per 
day. Participants who were discharged with an NIHSS 
of 0 preferred a personal interview at the stroke clinic 
they had been treated at (Fig.  3). As initiators of sur-
veys dealing with PROMs, patients without stroke 
symptoms (NIHSS 0) at time of hospital discharge pre-
ferred the initially treating stroke clinic significantly 
more often than those, who were discharged with an 
NIHSS of more than 0 (Fig.  4). Further, older partici-
pants (i.e., those with an age above the cohort’s mean) 
clearly tended to an interview with a specialist physi-
cian (e.g., neurologist) and those with a better HRQoL 
(i.e., reaching an index value above mean) preferred 
an interview by the initially treating stroke clinic sig-
nificantly more often, when compared to younger par-
ticipants or those with a lower HRQoL, respectively. 
Stratification groups did not differ significantly con-
cerning the overall low rate of patients, who preferred 
an assessment on PROMs by non-profit organization. 
Remarkably, younger patients (i.e., those with an age 
below the mean) and those using digital media for 
more than 1 h per day, exhibited a considerable trend 
towards a preference for assessing PROMs by scientific 
institutes, when compared to older patients and those 
with a lesser usage of digital media.

Asked for barriers potentially hindering future patients 
to participate in PROM-related surveys, participants 
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with better HRQoL suggested a lack of motivation 
could be relevant, whereas younger patients and those 
who use digital media more frequently named privacy 
concerns as a potential issue (Fig.  5). Participants with 
remaining stroke symptoms (NIHSS > 0 at time of hospi-
tal discharge) saw personal health as a potential barrier 
significantly more often than those without stroke symp-
toms (NIHSS 0).

Discussion
This study aimed to explore patients’ preferences regard-
ing the assessment of PROMs after stroke, which are 
increasingly seen as essential information in stroke care 
[8]. To strictly consider patients’ perspectives, this study 
applied a comprehensive questionnaire in a cohort of 
persons who had experienced an ischemic stroke. Fur-
thermore, the obtained information was evaluated in 
the context of individual clinical and psychosocial char-
acteristics to consider potential influencing factors. 

Considering that patients’ perspectives on assessing 
PROMs could help to implement respective surveys 
more successfully, the results of the present study might 
be valuable for future initiatives of PROMs in ischemic 
stroke.

As one of the main findings, most participants reported 
a generally favorable attitude towards PROMs after 
stroke. According to the resulting preferences, future 
investigations of PROMs should be conducted mainly by 
letter, use closed, i.e., multiple-choice questions, and last 
preferably less than 15 min but not exceed 30 min to be 
answered by patients. From patients’ perspective, ques-
tionnaires should be repeated over time, preferably with 
annual intervals. Regarding these issues, no differences 
were observed between stratified groups, which means 
that these observations might be applicable to the major-
ity of people affected by ischemic stroke. The favorable 
attitude of participants towards being personally inter-
viewed at the initially treating stroke clinic, which was 

Fig. 1 Preferred time points of PROMs surveys. Bars indicate proportion among all participants in each stratification group that chose 
the respective answer. Preferences were stratified for quality of life (A), stroke symptoms at discharge (B), age at stroke (C) and daily usage of digital 
media (D). Abbreviations: NIHSS, National Health Institutes Stroke Scale; HRQoL, health-related quality of life
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particularly seen in those showing no stroke-related 
symptoms at hospital discharge, might be interpreted 
as a good trust in specialized institutions. On the other 
hand, this could also indicate that from the patients’ per-
spective, specialists should be involved in stroke after-
care. While different institutions in healthcare were 
seen as suitable initiators, a strikingly low proportion of 
participants were willing to be interviewed by scientific 
or non-governmental institutions. Again, this could be 
interpreted as an existing high trust in current healthcare 
structures but also underlines the necessity to promote 
scientific institutes and non-governmental institutions as 
reliable partners in research and patient support. Inter-
estingly, even though participants of this study appeared 
to have sufficient digital media literacy, most preferred to 
be interviewed by letter or phone call in future studies. 
Stratification for digital media usage revealed that email 
was preferred mainly by those who used digital media 
for more than 1 h per day. This finding strengthened the 

assumption that also in stroke, subpopulations exist that 
can be better interviewed when using digital media. Con-
versely, this also means that a significant proportion of 
stroke survivors who do not use digital services cannot 
be reached by an exclusively electronic survey (ePROMs). 
Moreover, the overall preferred way of communica-
tion by letter could have been biased by the survey itself 
being carried out with a paper-based questionnaire, and 
answers could have been given mainly by those confirm-
ing with this way of PROMs collection.

Intending to achieve sufficient adherence in future 
studies focusing on PROMs, it would be helpful to con-
sider the preferences and to overcome barriers described 
in this study. Personalized administration processes in 
PROMs research might facilitate systematic surveys 
while considering individual preferences. Certain per-
spectives on ischemic stroke seemed to be associated 
with social or clinical factors. Addressing these individ-
ual preferences might play a pivotal role in conducting 

Fig. 2 Preferred duration of PROMs surveys. Bars indicate proportion among all participants in each stratification group that chose the respective 
answer. Preferences were stratified for quality of life (A), stroke symptoms at discharge (B), age at stroke (C) and daily usage of digital media (D). 
Abbreviations: NIHSS, National Health Institutes Stroke Scale; HRQoL, health-related quality of life
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successful surveys, especially when trying to increase 
response rates in stroke survivors [13]. Furthermore, 
considering individual preferences might also improve 
the validity and reliability of studies focusing on PROMs, 
as patients’ unmet needs and deficits in the stroke land-
scape become more visible when feedback is available 
from most patients. Although the findings of this study 
are not necessarily applicable to other assessments along 
patients’ journeys, such as patient-reported experience 
measures (PREMs) [28], some aspects might also be rele-
vant for these approaches and might thus help to achieve 
a broader perspective regarding individual perceptions 
and outcomes [29].

Remarkably, in the present study, participants 
expressed the wish to be also informed about the results 
of studies dealing with HRQoL of individuals affected by 
stroke. This information should be of particular interest 
to professionals in stroke care and research as it indicates 

an existing need for patient participation. Accord-
ing to the answers given, patients should be involved in 
planning PROMs-related research, e.g., by developing 
HRQoL questionnaires, and should be informed about 
the study results. The findings of the present study sup-
port the earlier-mentioned perspective that a more 
patient-oriented approach could help to increase validity 
and reliability in stroke research [30].

This study has some limitations. Caused by the study 
design, there might be a selection bias regarding the 
perspectives expressed by participants. Even though 
more than 50% of persons who were contacted after 
stroke replied, it is likely that these participants showed 
a rather favorable attitude towards PROMs surveys, 
because they decided to participate in the study. Hence, 
no conclusion can be drawn about non-responders as 
this study considered data, e.g., demographic details, 
only from patients who replied to the survey. At time 

Fig. 3 Preferred ways of communication for assessing PROMs. Bars indicate proportion among all participants in each stratification group 
that chose the respective answer. Preferences were stratified for quality of life (A), stroke symptoms at discharge (B), age at stroke (C) and daily 
usage of digital media (D). P values are depicted if ≤ 0.05. Abbreviations: NIHSS, National Health Institutes Stroke Scale; HRQoL, health-related quality 
of life; GP, general physician
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of hospital discharge, the patients included in this study 
exhibited no or only minor symptoms due to stroke as 
indicated by a low mRS and NIHSS, allowing an inter-
pretation of findings only to this subgroup. This selec-
tion is naturally linked to the performed paper-based 
survey. Therefore, future initiatives should address the 
challenge of getting feedback from patients who cannot 
respond in a written form due to stroke-related symp-
toms. They might also include relatives or caregivers, 
as it would probably result in broader feedback as well 
as a higher mRS and NIHSS of affected persons than 
depicted in this study. Additionally, this would probably 
allow to take in account the variation of the NIHSS that 
is typically associated with the location of stroke, i.e., 
involving the anterior vs. posterior circulation.

Conclusion
Although the findings of this study need to be confirmed 
in a larger cohort of stroke patients, including those more 
severely affected by the ischemic event, to the authors’ 
knowledge, this is the first approach investigating the 
patient’s perspective regarding the assessment of PROMs. 
Thereby, the obtained insights concerning the preferred 
way, time interval, duration, and initiation site of respec-
tive surveys add valuable information to the question of 
how PROMs might be best conducted to achieve high 
response rates, which are essential for detecting individ-
ual needs and deficits in stroke care. As a further insight, 
patients should be involved more frequently in planning 
stroke research and results should consequently be dis-
seminated within this collective.

Fig. 4 Preferred initiators for the assessment of PROMs. Bars indicate proportion among all participants in each stratification group that chose 
the respective answer. Preferences were stratified for quality of life (A), stroke symptoms at discharge (B), age at stroke (C) and daily usage of digital 
media (D). P values are depicted if ≤ 0.05. Abbreviations: NIHSS, National Health Institutes Stroke Scale; HRQoL, health-related quality of life
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