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Abstract 
Background 
Treatment burden is the workload of healthcare for people with long-
term conditions and the impact on wellbeing.  A validated measure of 
treatment burden after stroke is needed. We aim to adapt a patient-
reported measure (PRM) of treatment burden in multimorbidity, PETS 
(Patient Experience with Treatment and Self-Management version 
2.0), to create a stroke-specific measure, PETS-stroke. We aim to 
examine content validity, construct validity, reliability and feasibility in 
a stroke survivor population. 
Methods 
1) Adaptation of 60-item PETS to PETS-stroke using a taxonomy of 
treatment burden. 2) Content validity testing through cognitive 
interviews that will explore the importance, relevance and clarity of 
each item. 3) Evaluation of scale psychometric properties through 
analysis of data from stroke survivors recruited via postal survey 
(n=340). Factor structure will be tested with confirmatory factor 
analysis and Cronbach’s alpha will be used to index internal 
consistency. Construct validity will be tested against: The Stroke 
Southampton Self-Management Questionnaire; The Satisfaction with 
Stroke Care Measure; and The Shortened Stroke Impact Scale. We will 
explore known-groups validity by exploring the association between 
treatment burden, socioeconomic deprivation and multimorbidity. 
Test-retest reliability will be examined via re-administration after 2 
weeks. Acceptability and feasibility of use will be explored via missing 
data rates and telephone interviews with 30 participants. 
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Conclusions 
We aim to create a validated PRM of treatment burden after stroke. 
PETS-stroke is designed for use as an outcome measure in clinical 
trials of stroke treatments and complex interventions to ascertain if 
treatments are workable for patients in the context of their everyday 
lives.
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Introduction
The term treatment burden describes the personal healthcare 
workload of living with long-term conditions and the impact 
of this work on wellbeing, usual roles, and daily activities.  
Treatments can become burdensome when there are too many, 
or if it is difficult to implement them in everyday life. People 
with stroke describe the workload of healthcare as pervasive  
and draining of time, energy and finances1. In addition to the 
arduous work required during stroke rehabilitation and the life-
long therapies that follow1, stroke survivors may have physical,  
cognitive, or emotional impairments that increase the work of 
health self-management2. There has been a recent interest in 
understanding treatment burden and developing methods of  
measurement, to aid identification of high-risk groups and assist  
the testing of interventions. 

In previous research we created a conceptual model and taxon-
omy of treatment burden from the stroke survivor perspective2. 
Stroke survivors reported four potentially burdensome cat-
egories of healthcare work: sense making, interacting with 
others, enacting treatments and reflecting on progress1. An 
important finding was that treatment burden is often iatrogenic,  
resulting from either an increased healthcare workload imposed 
by healthcare providers e.g. multiple healthcare appointments, 
or deficiencies in the way care is provided e.g. poor commu-
nication between health professionals2. Treatment burden after 
stroke is influenced by a person’s ability to manage their health, 
which is affected by: personal skills and attributes; physi-
cal and cognitive abilities; social support; financial status; life  
workload; and environment2,3.

Treatment burden is a subjective phenomenon therefore patient-
reported methods are suitable for measurement. A recent sys-
tematic review identified no comprehensive patient-reported 
measure (PRM) of treatment burden in stroke4, however PRMs  
of treatment burden in multimorbid populations with no index 
condition have been developed5. These have proven useful in 
identifying the generic treatment burdens associated with long-
term condition management but omit important stroke-specific  
burdens. One such PRM is the Patient Experience with Treat-
ment and Self-Management (PETS), developed to measure 
treatment burden in people with multimorbidity and/or com-
plex self-management regimens5. The PETS was rigorously  
developed and tested, and its content aligns with our own con-
ceptual model of treatment burden. However, as it omits stroke-
specific burdens, amendment and validation in a European  
stroke survivor population is required. Stroke survivors tend 
to be older, frailer, less affluent and more cognitively impaired 
than participants in the PETS validation study population.  
There are also important differences between European and 
US healthcare systems that may influence the experience of 
treatment burden. The first-generation version of the PETS  
had 46 items (Eton et al., 2017) and the next generation ver-
sion, the PETS 2.0, has 60-items6. We will adapt PETS 2.0 to 
create a PRM of treatment burden for use in stroke survivors 
– the PETS-Stroke.

Aim
The aim of this project is to adapt, refine and validate the 
PETS measure to develop a new PRM of treatment burden 
for use with stroke survivors. We will answer the following  
research questions:

1) What items should be included in PETS-stroke?

2) What is the validity of PETS-stroke?

3) How reliable is PETS-stroke?

4) What factors affect feasibility of using PETS-stroke?

Methods
Ethical approval has been provided on 16/9/20 by London and 
Surrey Borders NHS Research Ethics Committee (20/LO/0871).  
Guidance on PRM development published by the International 
Society for Quality of Life Research (ISOQOL)7 and COSMIN8 
have informed methodology. A summary of each stage  
of the project can be seen in Figure 1.

Stage 1 - Adaptation of the PETS
Item generation will be conducted by adapting items in PETS 
2.0 using our conceptual model and taxonomy of treatment  
burden created from our previous qualitative work1,9 (Figure 2,  
Figure 3). This will be done through discussion between 
members of the research team which includes international 
experts in treatment burden and clinicians involved in stroke  
care. PETS 2.0 contains 60 items with 14 individual domains 
consisting of two individual-item domains and 12 scales con-
taining two to seven items each. To limit assessment burden  
on respondents we aim to reduce the number of total items 
whilst also adapting to ensure stroke-relevant content. The 
planned output from this stage is a prototype of the new  
PETS-Stroke.

Stage 2 - Content validity testing
Cognitive interviews will be undertaken with approximately 
10-20 stroke survivors to ascertain if the content of each item 
in PETS-stroke is important, relevant, and coherent, and if  
any treatment burdens are omitted. Inclusion criteria: diagno-
sis of stroke; being able to read and communicate in English; 
and being able to provide informed consent. People with  
aphasia or mild cognitive difficulties will be included. Par-
ticipants will have the option of being supported by a proxy. 
Those with a prognosis under six months will be excluded.  
Purposive sampling will be conducted, aiming to recruit a 
varied group of stroke survivors according to sex, age, time  
since stroke and level of disability/aphasia.

For content validity testing, participants will be recruited from 
local stroke groups and from NHS primary care practices in 
Greater Glasgow and Clyde through the NRS Primary Care  
Research Network. 

Cognitive interviews will involve the researcher and par-
ticipant collaboratively reading through the content of each 
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Figure 1. Summary of PET-stroke development & validation process.

Figure 2. Taxonomy of treatment burden in stroke. Reproduced from Gallacher, K.I., May, C.R., Langhorne, P. et al. A conceptual model 
of treatment burden and patient capacity in stroke. BMC Fam Pract 19, 9 (2018). https://doi.org/10.1186/s12875-017-0691-4 reproduced 
under Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0/).
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Figure 3. Conceptual model of treatment burden in stroke. Reproduced from Gallacher, K.I., May, C.R., Langhorne, P. et al. A 
conceptual model of treatment burden and patient capacity in stroke. BMC Fam Pract 19, 9 (2018). https://doi.org/10.1186/s12875- 
017-0691-4 under Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0/).

item to establish if it is fit for purpose10,11. Interviews will  
be conducted either in person or through video or telephone 
call. Written informed consent will be taken at the start of 
the interview. Interviews will be recorded and transcribed  
verbatim, then analysed by framework analysis to explore 
importance, relevance, clarity and recall period of each item. 
Data will be analysed after five interviews as this is deemed  
a useful yet manageable amount of data, then amendments 
made to the PRM-based on data analysis, and the amended ver-
sion shown to the subsequent five participants with further  
changes made based on those interviews. Interviews will con-
tinue in this manner until data saturation is achieved12 and 
no new themes identified. The output from this stage will be  
a version of PETS-stroke that has been shown to be important,  
relevant, and coherent to a group of stroke survivors.

Stage 3 – Construct validity and reliability testing
This stage will involve asking a large group of stroke survi-
vors to complete the PETS-stroke measure, presented as a  
self-administered, paper-and-pencil survey.

Recruitment. We will recruit stroke and transient ischaemic 
attack (TIA) survivors, using the diagnosis made by the indi-
vidual’s clinical team. The decision to include both stroke  
and TIA survivors for this stage is due to the clinical chal-
lenges that can be faced in distinguishing TIA and mild 
stroke, the resultant challenge of accurate coding in medical  
records, the similar treatments for both conditions, and the 
lack of face-to-face contact with the research team which 
makes clarification difficult. We will ensure participants with a  
wide range of post-stroke disabilities are included to avoid 
a sample with over representation of TIAs or mild strokes. 

Inclusion criteria: community dwelling (including retirement  
housing or sheltered housing); stroke diagnosis (including ischae-
mic, haemorrhagic, any severity and TIA); over one month 
since hospital discharge at time of completing the survey (in  
order to capture treatment burdens encountered at home rather 
than in the hospital, those not admitted to hospital will also 
be included); able to read English; able to complete the paper  
survey or ask someone to do as a proxy. Exclusion criteria:  
subarachnoid haemorrhage; severe aphasia; cognitive difficul-
ties severe enough to preclude an interview; not being able  
to give informed consent; at end of life. Findings from the cog-
nitive interviews in stage 2 will further inform inclusion and 
exclusion criteria, for example time since stroke or stroke 
severity may affect relevance of the PRM. A sampling frame  
will be utilised to promote diversity in participant characteris-
tics (age, sex, ethnicity, socioeconomic status, stroke sequalae, 
time since stroke) and generalisability of the sample will  
be examined at 25% and 75% recruitment using data from the 
Scottish Stroke Care Audit as a comparator13. Proactive steps 
will be taken to enhance recruitment of any underrepresented  
groups. 

Recruitment through the NHS will be conducted through 
hospital wards, stroke clinics, community stroke teams and 
stroke registries at ten participating hospitals in Scotland and  
one in Wales. Two sites have been added subsequently to 
the others with appropriate ethical amendments sought and  
approved (Table 1). Similarly, recruitment through commu-
nity stroke teams and stroke registries was a later addition.  
We initially planned to recruit for 14 months but this has 
been increased to 17 months after discussion with sites to 
achieve our planned sample size. In Scotland, the NRS Stroke  
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Research Network will conduct the majority of recruitment 
with some sites also utilising clinical staff. In Wales recruit-
ment will be conducted by Cardiff and Vale University Health 
Board staff. Additional recruitment will be conducted through  
the Scottish Health Research Register (SHARE)14, and via  
advertisements on social media (Twitter). SHARE maintain a 
register of people interested in participating in health research 
who have agreed to allow their coded data in NHS records  
to be utilised to check if they are suitable for research projects. 
SHARE will identify suitable individuals using our inclu-
sion criteria and contact them to ask if they are willing to  
take part. Details of those who are agreeable will be sent to 
the research team who will then send out a survey pack. This 
multi-pronged recruitment approach will help to improve sam-
ple adequacy and recruitment of traditionally underrepre-
sented population cohorts (e.g. people with low literacy and/or  
from economically deprived regions).

Survey packs will be administered in person or posted out 
to potentially eligible participants. When administering the 
packs in person, consent will be gained to contact the person 
2–4 weeks later to check understanding. Participants who are 
identified through local registry data will be invited by letter fol-
lowed by a telephone call. For those recruited through SHARE,  
the third sector and social media, packs will be posted out. 
Potential participants will have access to the research team 
by telephone for any questions. Participants will be able to  
change their mind and withdraw at any point in the process. 
A £10 gift voucher will be offered to respondents for return  
of completed questionnaires15.

If the survey is sent back too early (within 4 weeks) after hos-
pital discharge or has a lot of missing data, the participant  
will be invited to complete another survey.

Consent. Those recruited through the NRS Stroke Research 
Network will have the option of consent being gained prior to 

discharge from hospital. Those not consented at that stage and  
those recruited through SHARE or social media will complete  
the consent form when completing the survey.

Data collection. Stroke survivors will be asked to complete 
the survey packs at home and return to the research team 
in a prepaid envelope. Packs will include the PETS-stroke  
measure along with three additional PRMs: The Stroke South-
ampton Self-Management Questionnaire16; The Satisfac-
tion with Stroke Care Measure17; and The Shortened Stroke 
Impact Scale18. In addition, self-reported demographic data will 
be requested including: date of birth, gender, ethnicity, level 
of educational attainment, post code, date of stroke, date of  
discharge from hospital (if admitted), history of medical con-
ditions, ongoing medical prescriptions, participation in other 
ongoing research studies or trials, ongoing functional issues,  
whether they live alone, and whether they have support with  
tasks or chores when necessary.

It will be emphasised that a carer can support the person  
completing the survey if they are acting as a proxy for the 
person rather than reporting their own viewpoint. This will  
enable those with mild aphasia or physical disabilities that 
make writing difficult to still take part. Data will be collected 
on whether the participant has any assistance in completing 
the survey. For test-retest reliability, we will send our PRM  
out a second time 2 weeks after return of the first questionnaire.

Sample size. To guide our decision about recruitment tar-
get we assume factor loadings of 0.5 and factor correlations 
of 0.3 and an average of 3 indicators per factor. Using Monte  
Carlo simulations, Wolf et al.19 present sample sizes for 
between 1 and 3 factors. Our projected sample size of 340 
participants gives more than adequate power to test the two  
factor (workload and impact) superordinate model reported 
on the PETS 2.0 (Lee et al., 2020). Based on the simula-
tions of Wolf et al.19 we will also have sufficient sample to fit  
a 12 factor model derived from the PETS 2.0. Wolf et al. 
demonstrate that there is little or no change in power going 
from 2 to 3 factors (in contrast to a large change from 1 to 2  
factors). So, our projected sample size of 340 participants 
gives a ratio of approximately 10 participants per item and  
provides a comparable sample to the CFA study of the PETS 2.06.

We will monitor both the return rates for the baseline ques-
tionnaires and the rate of item completion to ensure that we 
obtain 340 questionnaires with <10% incomplete data on each  
item and recruit further if needed. Furthermore, we have  
carried out a sample size calculation for reliability to assess 
the potential impact of attrition at follow-up: to estimate a 
95% confidence interval of width 0.2 (i.e. 0.4-0.6) around a  
conservative intraclass correlation coefficient (ICC) of 0.5, 
we would require 218 participants to provide questionnaires 
at both baseline and follow-up, equating to 64% of the over-
all sample, and we are confident we can achieve this. In  
addition, we anticipate an ICC of higher than 0.5, which 
would require fewer completed questionnaires for the same  
width confidence interval. 

Table 1. Participating hospital sites.

Glasgow Royal Infirmary

Queen Elizabeth University Hospital

University Hospital Monklands

University Hospital Hairmyres

Forth Valley Royal Hospital

Aberdeen Royal Infirmary

Victoria Hospital

Ninewells Hospital

Royal Alexandra Hospital *

University Hospital of Wales *

*Added as sites in amendment
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Data analysis. PETS 2.0 has 60 items (14 domains) with 12 
first-order factors representing individual content domains and 
two second-order factors representing superordinate factors  
of highly-correlated individual domains (Workload and 
Impact) (Lee et al., 2020). Two single indicator items were set 
aside for the factor analysis (Monitoring Health and Mental  
Fatigue). The main analyses will focus on testing the fac-
tor structure of the PETS-Stroke starting with the bifac-
tor and multiple factor models reported by Lee et al., 20206  
providing the basis for model specification. We will also  
examine the psychometric properties of the scale including  
subscale internal consistency, test-retest stability, and con-
struct validity (via comparison with existing scales that assess 
aspects of post-stroke burden and distress). All analyses and 
assumptions will be described in a detailed a priori publicly  
available Statistical Analysis Plan.

Confirmatory factor analysis. The model parameters for 
the CFA will be specified based on the factor structure of 
the PETS 2.0 and agreed by the core study team (which is  
comprised of experts in stroke healthcare). We will proceed 
to EFA using the collected sample if we fail to observe an 
identified and well-fitting model with CFA. Before analyses,  
patterns of missing data will be scrutinised by the study team 
and examined with Little’s MCAR. Where appropriate, impu-
tation methods will be used to address missing data and to  
minimise list-wise deletion. All data will be prepared by screen-
ing for univariate and multivariate normality and the pres-
ence of outliers. As the observed variables are measured on  
ordinal scales, we will conduct the analysis on polychoric cor-
relation matrices and weighted least squares with adjust-
ments for mean and variance (WLSMV). Model fit evaluation  
will be determined by multiple indices (model χ2, WRMR≥1.0, 
RMSEA≥0.08, TLI/CFI≥0.95) in line with best practice 
guidance20,21 and we will compare the comparative fit of the 
bifactor and multifactor models using Akaike’s information 
criterion (AIC), Bayesian information criteria (BIC) and sam-
ple size adjusted BIC. Any post hoc model modifications or 
adjustments made to improve fit will be reported in full in the  
main outcomes paper. Analysis will be carried out in R using 
the packages Lavaan (v 0.6-13 or later) and semTools (v 0.5-6  
or later).

Construct validity will be explored by correlating the PETS-
Stroke second-order bifactor scores (Workload and Impact) 
to scores from the three other PRMs which are all valid and  
reliable measures in people with stroke. We hypothesize 
that increased levels of treatment burden will be correlated 
with lower readiness to self-manage, lower satisfaction with  
stroke services and increased burden of illness. Known-group 
validity will be assessed by looking at associations between 
socioeconomic status and treatment burden and additionally 
self-reported multimorbidity and treatment burden (our hypoth-
esis being that those who are more deprived or multimorbid  
will have higher levels of treatment burden)7,8,22.

Cronbach’s alpha will be used to examine internal consist-
ency reliability of content domains7,8,22. For test-retest reliabil-
ity, we will calculate intraclass correlation coefficients (ICCs) 
between the first and second attempts at PRM completion  
for each participant7,8,22.

To aid the interpretation of score meanings we will exam-
ine the distribution of responses and will use the scale anchors 
to propose thresholds for low and high scores that could  
be validated in future samples7,8,22. Percentage of missing items 
and proportion of returned surveys will provide information 
on acceptability, and a subset of 30 participants will be inter-
viewed by telephone after completion of the questionnaire to  
further explore this (they will tick a box on the form to opt in)22.

Stage 4 – Feasibility testing
Semi-structured interviews will be conducted by telephone 
with a subset of participants (approximately 30, guided by 
data saturation)12 to enquire about usability of the survey. 
Examples of topics that will be discussed include time taken  
to complete the survey, wording of instructions and items, 
mode of survey (paper and pencil), and whether any breaks 
or help from a proxy were required. Participants will be  
given the opportunity to provide any feedback they deem impor-
tant outside the interview guide. Interviews will be audio 
recorded and transcribed verbatim. Data will be analysed using  
a codebook thematic analysis approach to look for key themes  
or topics arising23.

Additional telephone interviews. If necessary, we will con-
duct 10 telephone interviews with individuals who completed 
the questionnaire pack to explore possible reasons for unfa-
vourable psychometric results should this occur, for example if  
there are large amounts of missing data. 

A return slip will be added to the survey pack, to be returned if 
an individual does not wish to complete the survey but would 
consent to a short telephone interview. We aim to interview  
10 individuals to explore reasons for not participating. These  
interviews will be analysed using codebook thematic analysis23.

Patient and public involvement. Our programme of work is 
overseen by a research advisory panel including stroke survi-
vors and carers. This panel meets regularly, and members discuss  
their own experiences of treatment burden, research goals  
and priorities and provide feedback on applications. The advi-
sory group will continue to direct this program of research  
over the span of this project. Additionally, this research was 
designed with input from 12 stroke survivors. These individu-
als were mostly contacted through the Voices Scotland pro-
gram delivered by Chest Heart & Stroke Scotland (CHSS), and  
one was a personal contact of a colleague.

Discussion
Dissemination
Engagement events will be held with stroke survivors, carers, 
stroke triallists and those who provide and plan stroke health 
and social care services. The stroke survivors and caregivers  
on our research advisory group will be invited to plan these 
events and attend to help with dissemination of results as 
well as take part in discussions about the results and future  
research. A plain English version of the study results will be 
produced for dissemination through our engagement events,  
the third sector and social media.

Findings will be further disseminated with health profession-
als through professional forums such as UK Stroke Forum, 

Page 7 of 12

Health Open Research 2023, 5:17 Last updated: 28 JUL 2023



the European Life After Stroke Forum, and the Health Serv-
ices Research UK Network. Dissemination to academic col-
leagues will be achieved through presentations at national  
and international stroke-related conferences and publications in 
peer-reviewed journals. Policy makers will be reached through 
government advisory committees such as the Scottish National  
Advisory Committee for Stroke.

Outputs and future work
An important output here is the adaptation and validation of 
PETS-stroke for use in identifying and evaluating extent of 
treatment burden in a stroke survivor population. PETS-stroke  
will be appropriate for use as an outcome measure in clini-
cal trials of stroke treatments and complex interventions to 
ascertain if treatments are workable for patients in the context  
of their everyday lives and do not lead to additional or 
adverse experiences of treatment burden. It has the poten-
tial to be used as the primary outcome measure in much needed 
trials of interventions aimed at reducing burden and enhanc-
ing self-management but could also be an important second-
ary outcome measure in any trial looking at a change to usual  
practice in stroke care. PETS-stroke will also have value as 

a baseline case-mix adjuster, especially for trials looking at 
complex interventions. It also has potential to become part of 
a ‘core outcomes set’ for use in clinical trials. Additionally,  
the measure will allow examination of how treatment burden 
after stroke is associated with health-related outcomes such  
as quality-of-life and further stroke.

Study status
The study is currently ongoing. Recruitment began in March  
2022 and is anticipated to conclude in August 2023.

Data availability
Underlying data
No underlying data are associated with this article.

Extended data
Zenodo: Consent forms for TRUSTED study. https://doi.
org/10.5281/zenodo.789035524

Data are available under the terms of the Creative Commons  
Attribution 4.0 International license (CC-BY 4.0).
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Thank you for the opportunity to review this interesting study protocol. This is a helpful article on 
an important topic, which will be relevant to an international audience, and in particular to 
researchers aiming to explore and further develop patient reported outcomes and measures. I 
enjoyed reading the manuscript and have some comments to support the development of the 
work. 
 
Abstract: The abstract is well written, sufficiently structured, and stated in a clear manner. 
 
Key words: I suggest you include the methodological approach as a key word. 
  
Introduction: The introduction section appears as informative and well built up, introducing the 
reader to the topic in a convincing manner. However, a reference following the first sentence 
describing treatment burden would be helpful, and references may be added following the last 
sentence in the first paragraph, on developing methods to understand treatment burden. 
 
Aim: The study has a clear purpose, and well framed research questions. I particularly found the 
last question intriguing as feasibility of a measurement may not always be included in such a 
study protocol. 
 
Methods: I find using both quantitative and qualitative methods highly appropriate when 
developing new measurements. There is no mentioning of which reporting checklist the authors 
use. This may be included in this section. 
 
The methods section is very informative on sampling, data collection and outcomes, sample size 
calculations, data analysis. The recruitment strategy seems comprehensive and will probably 
secure the estimated number of participants. There is no mention of how the methods will secure 
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an appropriate response scale and recall time of the PES-Stroke. Earlier, and ongoing research has 
found that patients struggle with capture the instructions regarding recall time of 4 weeks, and 
the “Don’t apply to me-response options” creates missing without any context to as why they are 
missing. I suggest these issues are included in both stage 3 and 4 and discussed further. 
 
The study has gained ethical approval and is ongoing do treatment burden appear during a 
treatment trajectory would be interesting to explore. 
 
Discussion: The plan for dissemination includes all stakeholders and the activities described are 
traditional and well tested. The PETS 2.0. is a complex PRM within chronic or long-term illness and 
requires literacy skills among study participants. Thus, the plan for adapting it into a PETS Stroke 
measure as described in this protocol is necessary, and if performed as described, have high 
potential to become a relevant tool for capturing treatment burden in stroke. 
 
Figures: The figures are informative. Even though the methods section is written in a clear 
manner, I would welcome a figure giving an overview of the study with it’s 4 stages including 
procedures and participants would be helpful to the readers functioning as a visual model of the 4 
stages.
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Adrià Arboix   
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The authors present a study aimed to adapt, refine, and validate the Patient Experience with 
Treatment and Self-Management (PETS) measure to develop a new patient-reported measure 
(PRM) of treatment burden for use with stroke survivors. The authors concluded that PETS-stroke 
is designed for use as an outcome measure in clinical trials of stroke treatments and complex 
interventions to ascertain if treatments are feasible for patients in the context of their daily lives. 
The study is potentially interesting, but can be improved if the following considerations are 
addressed:

The authors should indicate that an essential line of future research would be precisely the 
assessment of the role of PETS-stroke among adult stroke patients with ischemic lacunar 
versus non-lacunar stroke. This recommendation is because the pathophysiology, prognosis 
and clinical features of lacunar strokes are different from other acute cerebrovascular 
diseases (Rudilosso et al., 20221). Did the authors consider this in their study protocol? 
 

1. 

It would be interesting if the authors included in the text some of the limitations of this 
study.   
 

2. 

A brief concluding comment on other possible lines of future research on the presented 
topic would be appreciated.

3. 
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