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burden for use in stroke survivors: the patient experience with treatment and 
self-management in stroke (PETS-stroke) measure

Karen Wooda, Aleema Sardara, David T. Etonb#, Frances S. Maira, Lisa Kiddc, Terence J. Quinnd and  
Katie I. Gallachera

aSchool of Health and Wellbeing, University of Glasgow, Glasgow, UK; bMayo Clinic, Rochester, MN, USA; cSchool of Health & Life Sciences, Glasgow 
Caledonian University, Glasgow, UK; dSchool of Cardiovascular and Metabolic Health, University of Glasgow, Glasgow, UK

ABSTRACT
Purpose:  Stroke survivors often live with significant treatment burden yet our ability to examine this 
is limited by a lack of validated measurement instruments. We aimed to adapt the 60-item, 12-domain 
Patient Experience with Treatment and Self-Management (PETS) (version 2.0, English) patient-reported 
measure to create a stroke-specific measure (PETS-stroke) and to conduct content validity testing with 
stroke survivors.
Materials and Methods:  Step 1 – Adaptation of PETS to create PETS-stroke: a conceptual model of 
treatment burden in stroke was utilised to amend, remove or add items. Step 2 - Content validation: 
Fifteen stroke survivors in Scotland were recruited through stroke groups and primary care. Three 
rounds of five cognitive interviews were audio recorded and transcribed. Framework analysis was used 
to explore importance/relevance/clarity of PETS-stroke content. COSMIN reporting guidelines were 
followed.
Results: The adapted PETS-stroke had 34 items, spanning 13 domains; 10 items unchanged from PETS, 
6 new and 18 amended. Interviews (n = 15) resulted in further changes to 19 items, including: 
instructions; wording; item location; answer options; and recall period.
Conclusions:  PETS-stroke has content that is relevant, meaningful and comprehensible to stroke 
survivors. Content validity and reliability testing are now required. The validated tool will aid testing 
of tailored interventions to lessen treatment burden.

hh IMPLICATIONS FOR REHABILITATION
•	 Treatment burden is reported by stroke survivors but no stroke-specific measure of treatment burden 

exists.
•	 We adapted an existing measure of treatment burden for use in multimorbid patients (PETS) to 

create a stroke specific version (PETS-stroke).
•	 The items in PETS-stroke are relevant and meaningful to people with stroke.
•	 Further testing will examine construct validity, reliability, and useability.
•	 This measure will be useful in future RCTs to measure treatment burden and to identify stroke 

patients who are at high risk of treatment burden.

Introduction

Stroke affects an estimated 17 million people worldwide and is 
recognised as a leading cause of disability in adults [1,2]. 
Demographic projections estimate that the number of people living 
with stroke in the EU will increase by 25% to around 4.6 million 
in 2035 [1]. Physical post-stroke sequalae can be life altering, with 
approximately 60% of stroke survivors living with limb weakness, 
70% with speech difficulties and 30% with urinary incontinence 
[3]. A UK-based study identified that stroke survivors live with a 
range of unmet needs including poor mobility, falls, incontinence, 
fatigue and emotional difficulties [4]. Additionally, it is estimated 

that around two thirds of stroke survivors experience cognitive 
decline [5]. The optimisation of stroke management could positively 
impact and increase quality of life for many people on a global 
scale. Stroke treatments have advanced greatly in recent decades, 
including acute treatments, rehabilitative therapies and supported 
self-management, and methods of secondary prevention. However, 
these treatments can be complex and demanding, placing a resul-
tant burden of treatment onto the stroke survivor [6,7].

‘Treatment burden’ is defined as the workload of healthcare 
from the perspective of people with long-term conditions and 
its impact on functioning and wellbeing [8]. The term encom-
passes the demands made by healthcare professionals and the 
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day-to-day tasks of health management [9]. Stroke survivors 
are expected to adhere to often complicated, multi-faceted 
treatment regimens. This can involve healthcare work such as 
strict adherence to medications, appointment attendance, 
maintenance of physical mobility through recommended exer-
cises and monitoring of dietary intake. Additionally, retaining 
information regarding medication and diet, enduring side 
effects of treatments, finding the time to attend appointments 
and planning associated travel may pose mental, physical and 
financial challenges. Treatment burden after stroke is likely to 
be associated with reduced adherence to treatments and poor 
health-related outcomes such as mortality, however a lack of 
validated tools to measure treatment burden in people who 
have survived a stroke has precluded examination of this 
[10–12]. Treatment burden can also be experienced by the 
carers of stroke survivors, with an estimated prevalence of 
between 25–54% [13].

We previously created a conceptual model and taxonomy 
of treatment burden in stroke (see Figure 1) through a sys-
tematic review of qualitative research and interviews with 
stroke survivors [6,7]. This work demonstrated that treatment 
burden can arise as a consequence of a high healthcare work-
load i.e. all the different activities recommended by healthcare 
professionals in order to maintain or improve health [7,9,14]. 
It may also arise from care deficiencies i.e. aspects of care 
that did not meet the needs or expectations of stroke survivors 
such as long waiting times [6]. Both healthcare workload and 
care deficiencies can influence and be influenced by patient 
capacity, which in this context  refers to the ability of stroke 
survivors to adhere to their management plan and engage 
with health professionals [6]. Four types of treatment burden 
have previously been identified: (1) making sense of stroke 
management e.g. seeking information; (2) interacting with 
others e.g. arranging healthcare appointments; (3) enacting 
management strategies e.g. taking medications; and (4) 

reflecting on management e.g. monitoring progress of recovery 
[6,7]. Treatment burden is increasingly recognised as a barrier 
to advancing a patient’s goals in health and life, especially for 
patients with complex health needs resulting from long-term 
conditions [15].

Several patient reported measures (PRM) of treatment bur-
den have been developed. The Patient Experience with 
Treatment and Self-Management (PETS) (version 2.0, English) 
questionnaire is one such measure [16], developed for use in 
patients with multiple chronic conditions and/or complex 
self-care and subsequently validated in other groups e.g. 
patients with type 1 or 2 diabetes [10,16–18]. Other PRMs of 
treatment burden include: the Treatment Burden Questionnaire 
(TBQ), validated in a sample group of patients with chronic 
conditions [19,20]; the Diabetic Treatment Burden Questionnaire 
(DTBQ), validated in patients with type 2 diabetes [21]; and 
the Multimorbidity Treatment burden questionnaire (MTBQ) 
which has been validated in patients with multimorbidity [22]. 
However none have been validated in a stroke population, 
and none comprehensively address the treatment burdens 
reported by stroke survivors [9] as detailed in our published 
conceptual model [7].

PRMs of treatment burden are based on formative models, 
meaning that the intention is to capture a wide range of 
healthcare-related problems that can contribute to the experience 
of treatment burden, but these are not necessarily correlated to 
one other, and may differ between populations. Specific aspects 
of treatment burden reported by stroke survivors that are not 
represented in existing general measures include obtaining walk-
ing aids, making adaptations to the home, struggling to attend 
appointments due to reduced mobility, and returning to work 
and driving [7]. While much research has been conducted to 
investigate treatment burden in stroke patients qualitatively, a 
PRM allowing for standardised measurement has not yet been 
developed [9]. A systematic review of PRMs in stroke found none 
that measured treatment burden comprehensively [6]. It is stan-
dard practice to adapt generic PRMs for use in index conditions 
such as stroke, e.g. the Stroke Adapted Sickness Impact Profile [23].

This study aims to adapt and validate the content of the 
Patient Experience with Treatment and Self-Management in 
stroke measure (PETS-stroke), a new PRM adapted from the exist-
ing PETS measure, that can be used to measure treatment bur-
den in stroke. The conceptual model of treatment burden 
underpinning PETS fits closely with our own (Figure 1) and hence 
we chose this measure for adaptation [7,8]. The PETS assesses 
treatment burden in people with multimorbidity. It is a paper 
and pencil survey that includes items (answered on a Likert 
scale) on treatment burdens such as medications and appoint-
ments. It was developed and validated using rigorous psycho-
metric methods [10,16,18]. However, it lacks stroke-specific 
content, and the length of the measure (60 items) may be chal-
lenging for stroke survivors to complete due to issues such as 
cognitive difficulties, fatigue, low mood and physical disabilities 
[1]. We have therefore adapted the PETS measure to create a 
stroke-specific version (PETS-stroke) and validated the content 
in a UK stroke survivor population [24,25]. Our research ques-
tions were:

1.	 What items should be included in the adapted PRM?
2.	 Is the content of the adapted PRM important, relevant, 

and understandable to stroke survivors?
3.	 Does the adapted PRM cover all aspects of perceived 

treatment burden that is important to stroke survivors?Figure 1.  Conceptual model of stroke treatment burden.
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Materials and methods

A formal reporting guideline suitable for use in studies involving 
patient-reported outcome measures – COSMIN – was utilised for 
this study [26]. Figure 2 shows our study processes. We utilised 
our conceptual model and taxonomy of treatment burden in 
stroke [7] to adapt the existing 60-item PETS measure (version 
2.0) to include aspects of treatment burden relevant to stroke 
survivors (see Step 1 below– Adaptation of PETS to create 
PETS-Stroke) [6,7]. The resultant modified PRM was then tested 
in three rounds of cognitive interviews with stroke survivors (see 
Step 2 – content validation).

Ethical approval

Ethical approval for the study was granted by the ethics commit-
tee at the University of Glasgow (College of Medical, Veterinary 
& Life Science) and NHS London Surrey Border Research Ethics 
Committee (REC Reference − 20/LO/0871).

Step 1 – adaptation of PETS to create PETS-stroke

Members of the research team (AS, KG, FM) worked collaboratively 
to examine the items in PETS closely and compared them to the 
taxonomy and conceptual model of treatment burden in stroke 
[6,7], carefully noting any differences and similarities. The wording 
of items was then amended, items merged to reduce the overall 
number in the questionnaire or deleted if not relevant to stroke 
survivors. New items were added if a burden was noted to be in 
our taxonomy [7] but not included in the PETS to ensure that 
the new PRM reflected treatment burdens relevant to stroke sur-
vivors. This took place over two team meetings with items in the 
PETS being adapted accordingly to create PETS-stroke.

Step 2 – content validation

Content validation of PETS-stroke was then assessed through 
cognitive interviews with stroke survivors. Cognitive interviewing 
is a technique commonly used in content validation of 
patient-reported outcome measures that involves collaboratively 
reading through the content of each item with the participant to 
establish if it is fit for purpose [27]. Changes are then made to 
items based on feedback from participants [27].

Participant recruitment
Purposive sampling was used in this study. The sampling frame 
aimed to recruit a varied group of stroke survivors according to 
gender, age, time since stroke and level of disability/aphasia. 
Inclusion criteria were: diagnosis of stroke, being able to read and 
communicate in English and being able to provide informed con-
sent. Those with aphasia or mild cognitive difficulties were 
included. Participants had the option of being supported by a 
carer who could act as a proxy if helpful, however no participants 
opted to do this.  Those with a terminal illness and  prognosis 
under six months were excluded.

There is no consensus on sample size for content validity stud-
ies, rather it is advised that a pragmatic decision be made based 
on the measure and study population [28]. As this was a quali-
tative study it did not aim to determine generalisability. In content 
validity testing it is useful to have rounds of interviews, each 
involving a small number of participants, with data analysis con-
ducted between rounds to allow changes to be made to the 
measure before it is shown to the next group of individuals [28]. 
We interviewed five participants in each round, as this was 
deemed a manageable amount of data that would provide useful 
information. Further rounds of interviews and revision of the PRM 
continued until the research team were satisfied that no further 
revision would be required based on feedback from participants. 

Figure 2. S tages of content validation.
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This was achieved after three rounds of interviews with a total 
of 15 stroke survivors.

To optimise recruitment, two methods were utilised. Recruitment 
for the first round of interviews was conducted through the 
Glasgow Stroke User Group, hosted by NHS Research Scotland 
(NRS). Participants were interviewed in person (n = 5) providing 
written consent at the time of interview. Participants in the second 
and third rounds were recruited via GP practices, facilitated by 
the NRS Primary Care Research Network. Due to the ongoing 
COVID-19 pandemic at the time of the second and third round 
of interviews, these were conducted via telephone (n = 7) or 
Microsoft Teams video calls (n = 3). Participants were sent consent 
forms by post or email to be returned by post to the research 
team. At the beginning of each interview, verbal consent was also 
obtained by reading the consent form aloud. Participants were 
provided with a £10 gift voucher as a token of thanks for their 
participation.

Data collection
There is no consensus on the correct way to conduct cognitive 
interviews [29], therefore we utilised methods previously used by 
members of the research team when developing the PETS mea-
sure [16].

Participants were provided with a copy of the pilot PETS-Stroke 
measure for reference during the interview. The researcher and 
participant worked through the measure from beginning to end, 
with the researcher reading instructions and items aloud and 
asking participants to reflect on three questions:

1.	 How important they felt the item was to their usual care. 
As an aid to discussion, they were asked to rate the item 
on a scale of 0 to 10 – corresponding to their perceived 
importance of the item (0 = no importance; 10 = highest 
importance).

2.	 How relevant the item was to their present state of health. 
They were also asked to comment on the recall period of 
the question (if a time frame was included).

3.	 How understandable the item was and if they had any 
difficulty making sense of the wording.

The rating of importance was intended to stimulate conversa-
tion and was not used as criteria for exclusion. At the end of the 
interview participants were invited to share their comments on 
any aspect of the survey, particularly any omitted aspects of 
treatment burden and also whether the instructions were easy to 
follow. Each interview lasted approximately 1 h (conducted by AS 
and KW), was audio recorded and later transcribed verbatim.

Data analysis
Framework analysis was considered the most suitable approach 
in this research. The structure of the framework i.e., importance, 
relevance, clarity and recall period of each item had been iden-
tified prior to data analysis [30,31]. NVivo 12 Pro software (QSR 
International Pty Ltd, Australia) and Microsoft Word (version 2017, 
Microsoft, USA) were utilised in the analysis.

Decisions to remove any item were based on the majority 
opinion of participants, strength of opinion related to key themes, 
and discussion between the research team (KG, AS, KW). The 
balance between relevance and importance among participant 
responses was also considered. For example, where most partic-
ipants said an item was not relevant to them as an individual but 
they did consider the item to be important, it was not removed 

from the measure. Decisions to alter items were taken following 
discussion about participant feedback amongst the research team 
(KG, AS, KW). Where there was disagreement between participants’ 
responses and feedback, answers were scrutinised for possible 
reasons. Consideration was given to importance, relevance, clarity, 
response options, recall period and wording of instructions 
throughout the questionnaire.

Results

The results of the item adaptation of PETS are presented below, 
followed by the results of the cognitive interviews including find-
ings related to importance, relevance, clarity, comprehensiveness 
and recall period.

Item adaptation

The 60-item PETS (included in Supplementary materials) was 
adapted to a 34-item PETS-stroke prototype. Some items were 
reworded to make them relevant to stroke or to accommodate 
for language differences between the UK and US e.g. ‘refill your 
medications’ was altered to ‘get your repeat medications’. Items 
were removed if content was not relevant in the UK e.g. navigating 
health insurance, or if not included in our stroke conceptual model 
e.g. monitoring blood sugars. Some items were removed to reduce 
the overall number of items and therefore the burden on the 
person completing it. For example, multiple questions about med-
ication difficulties were removed and the item ‘how easy or dif-
ficult is it for you to take your medications as directed’ retained 
as it was felt that this would capture all medication issues. 
Similarly, various items asked how self-management limited social 
roles and responsibilities. These were replaced with one item 
asking ‘how much has looking after your health impacted your 
usual activities, roles and responsibilities’. Five items about mental 
fatigue asked how often self-management resulted in the person 
feeling angry, preoccupied, depressed, worn out, or frustrated, 
and these were replaced by one item: ‘how often does your 
self-management affect your mood?’.

Items were added if treatment burdens included in our published 
taxonomy and conceptual model were not in the original PETS. For 
example, a domain ‘care planning’ was added that included the 
items ‘how easy or difficult is it for you to set goals for recovery’ 
and ‘how easy or difficult is it for you to stay motivated to improve 
your health and functioning?’. The domain ‘medical equipment’ was 
changed to ‘living at home with stroke’ to encompass questions 
about walking aids, home adaptations and organising personal care. 
The ‘diet’ domain was merged with ‘exercise’ to create the domain 
‘lifestyle’. This separated questions about exercise from those about 
physiotherapy, previously grouped together in PETS, as it was felt 
that these are different types of treatment work for stroke survivors. 
Items about returning to work and driving were added as these are 
relevant to stroke recovery but are not available in PETS. The recall 
period in PETS was 4 weeks, this was changed for some items to 
‘since your stroke’ when it was felt that 4 weeks was unsuitable e.g. 
when asking about obtaining walking aids.

Lastly, the version of PETS that we were adapting (version 2.0) 
included yes/no screening questions for select domains (i.e. diet, 
exercise/physical therapy, and medical equipment) to allow 
respondents to skip certain questions they deem irrelevant. Due 
to concerns that this may result in relevant items being acciden-
tally skipped, we opted to add in a ‘does not apply to me’ answer 
at the level of each item. This change has also been made in 

https://doi.org/10.1080/09638288.2023.2241360
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subsequent versions of the generic PETS measure to reduce the 
amount of missing responses to these items [10].

The 60-item version of PETS had 12 domains and two single-item 
indicators of medication-related bother while the new 34-item PRM 
had 13 domains. Table 1 shows the domains in PETS and PETS-stroke. 
Of the 34 items in the PETS-stroke, 10 were unchanged from PETS, 
18 were amended PETS items and 6 were new items.

Cognitive interviews

Participants
Table 2 shows the characteristics of the 15 participants. There 
were a mix of male and female participants (male = 9), all were 
white (n = 15) and ages ranged from 51 to 88 years. Participants 
lived in areas representing a range of deprivation levels [32], 
including 3 participants from the 20% most deprived data zones 
in Scotland and 2 participants from the 20% least deprived. Two 
participants reported that they had experienced their stroke in 
the last year. Several of the participants had experienced physical 
sequelae of their stroke, such as effects on their arm and hand 
function or walking. One participant reported aphasia. Most par-
ticipants had at least one co-morbidity in addition to their stroke 
– the most common being atrial fibrillation (4 participants), arthri-
tis, hypertension and osteoporosis (3 participants for each) - and 
most were taking multiple medications.

Items
Table 3 shows the status of each item in PETS-stroke following 
the 15 cognitive interviews. In summary, no items were removed 
from the measure, while 15 items remained unchanged. A total 
of 18 items were altered due to concerns around relevance and 
clarity with changes also made to the instructions at the start of 
the questionnaire and the order of one item. The recall period 
was amended for all 34 items.

Interviewees felt the questionnaire covered all aspects of treat-
ment burden that were important to stroke patients, commenting 
nothing had been omitted.

“…the questions are all very relevant…I couldn’t really think 
of any other questions that, that could be asked.” [Participant 15, 
Male, stroke ≤1 year ago]

“…I can’t think of anything off-hand.” [Participant 14, Female, 
stroke ≤1 year ago]

Table 4 shows the items included in PETS-stroke following item 
adaptation, and the finalised items following cognitive interviews.

Importance
No changes were made based on importance. All items were 
considered important (score of ≥5) by the majority of participants. 

On careful examination of the qualitative feedback for items that 
received any scores of less than 5, it became apparent that many 
participants had subsequently stated the items were in fact 
important, but not to them personally.

“It’s not important to me, but it might be important to 90% of 
the population” [Participant 10, Male, stroke >5 years ago, Item 19]

Relevance
No items were removed based on relevance however, several were 
amended. Various items were reported by participants as relevant 
only for a short time in the immediate aftermath of their stroke. 
Others reported that items had never been relevant due to their 
high level of physical functioning, for example they had not 
required the provision of walking aids or the support of carers 
during their recovery.

“At this time, again, I’m too far along the road, and not really 
got – pardon me -any goals written down…these were big goals 
at the start. But now I can, I accomplished them” [Participant 1, 
Male, stroke >1–5 years ago, Item 1]

“I’ve no idea, whether you struggle or not, I’ve not had…no 
I’ve not had, never had anything or done anything.” [Participant 
2, Male, stroke >5 years ago, Item 18]

“So it doesn’t apply, I don’t think that applies to me. Because 
I have recovered from my stroke” [Participant 8, Male, time since 
stroke unknown, Item 3]

Table 2. S elf-reported participant characteristics.

Number of participants (n = 15)

Gender Male = 9
Female = 6

Age 50–59 = 5
60–69 = 5
70–79 = 1
80–89 = 4

Ethnicity White Scottish = 11
White other = 4

SIMD Quintilea Quintile 1 = 3
Quintile 2 = 3
Quintile 3 = 4
Quintile 4 = 3
Quintile 5 = 2

Time since stroke ≤1 year = 2
>1 - 5 years = 5

>5 years = 6
Unknown = 2

Other health conditions (not 
including stroke)

0 = 5
1 = 2

≥2 = 8
Number of medications <5 = 5

5–10 = 8b

≥11 = 2c

aScottish Index of Multiple Deprivation (SIMD). Quintile 1 refers to the 20% most 
deprived data zones in Scotland. Quintile 5 refers to the 20% lest deprived data 
zones in Scotland.
bOne participant included over the counter medications.
cOne participant was unsure of the different medications they took but estimated 
that they took approximately 20 tablets a day.

Table 3. S tatus of 34 PETS-stroke items post-content validation.

Item Status Item Total

Unchanged 1, 7, 8, 9, 10, 11, 17, 19, 20, 
21, 22, 23, 25, 26, 30

15

Changed (not including 
timeframe)

2, 3, 4, 5, 6a, 12, 13, 14, 15, 
16, 18, 24, 27, 28, 29, 31, 32, 
33, 34

19

Removed N/A 0
Added N/A 0
aOrder in measure change, wording unchanged.

Table 1.  Domains included in PETS and PETS-stroke.

Domains included in 60-item PETS Domains included in 34-item PETS-stroke

Medical information
Medications
Medical appointments
Monitoring health
Diet
Exercise or physical therapy
Medical equipment
Your relationship with others
Medical and healthcare expenses
Difficulty with healthcare services
Role and social activity limitations
Physical and mental fatigue

Medical information
Care planning
Medications
Medical appointments
Monitoring health
Lifestyle
Exercise or physical therapy
Living at home with stroke
Your relationships with others
Medical and healthcare expenses
Difficulty with healthcare services
Role and social activity limitations
Mental fatigue
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Table 4. I tems included in PETS-stroke following item adaptation and finalised items following cognitive interviews.

Item Number Items included in PETS-stroke following item adaptation Finalised items in PETS-stroke following cognitive interviews

1 Over the past 4 weeks, how easy or difficult has it been for you to…
Learn about and understand information about your stroke, other 

health problem(s) and recommended treatments?

No change

2 Over the past 4 weeks, how easy or difficult has it been for you to…
Find sources of medical information that you trust?

How easy or difficult has it been for you to…
Find sources of medical information e.g., a healthcare 

professional that you trust?
3 Over the past 4 weeks, how easy or difficult has it been for you to…

Set goals for your recovery?
How easy or difficult has it been for you to…
Set goals for your recovery or to stay healthy?

4 Over the past 4 weeks, how easy or difficult has it been for you to…
Stay motivated to improve your health and functioning?

How easy or difficult has it been for you to…
Stay motivated to improve or maintain your health and 

functioning?
5 Over the past 4 weeks, how easy or difficult has it been for you to…

Organize your medicines?
How easy or difficult has it been for you to…
Organize your medicines at home?

6 Over the past 4 weeks, how easy or difficult has it been for you to…
Get repeat prescriptions?

No change

7 Over the past 4 weeks, how easy or difficult has it been for you to…
Take your medicines as directed?

No change

8 Over the past 4 weeks, how easy or difficult has it been for you to…
Cope with adjustments to your medicines made by healthcare 

professionals (for example the amount, type, or time when you 
take it)?

No change

9 Over the past 4 weeks, how bothered have you been by…
Side effects of your medicine(s)?

No change

10 Thinking about your healthcare needs, over the past 4 weeks, how 
easy or difficult has it been for you to…

Schedule and keep track of your medical appointments?

No change

11 Thinking about your healthcare needs, over the past 4 weeks, how 
easy or difficult has it been for you to…

Find the time to get to your medical appointments?

No change

12 Thinking about your healthcare needs, over the past 4 weeks, how 
easy or difficult has it been for you to…

Get to the clinic for your appointments?

Thinking about your healthcare needs, how easy or difficult has it 
been for you to…

Physically get to the clinic for your appointments for example 
due to disability or transport issues?

13 Thinking about what you might do to take care of your health, over 
the past 4 weeks, how easy or difficult has it been for you to…

Monitor your health, for example, recovery in hand and arm functions, 
recovery in your speech, weighing yourself, or checking your blood 
pressure?

Thinking about what you might do to take care of your health, 
how easy or difficult has it been for you to…

Monitor your health, for example hand and arm functions, 
weight, signs of another stroke or anything else?

14 Thinking about the past 4 weeks, how much do you agree or 
disagree with the following statements?

It is hard for me to follow my healthcare provider’s recommendations 
for healthy lifestyle.

How much do you agree or disagree with the following 
statements?

It is hard for me to follow a healthy lifestyle e.g., healthy diet 
(either self-directed or recommended by a health care 
provider).

15 Thinking about the past 4 weeks, how much do you agree or 
disagree with the following statements?

It is difficult for me to follow my healthcare provider’s 
recommendations about exercise or physical therapy.

How much do you agree or disagree with the following 
statements?

It is difficult for me to follow exercise or physical therapy regimes 
(either self-directed or recommended by a health care 
provider).

16 Thinking about the past 4 weeks, how much do you agree or 
disagree with the following statements?

I have other medical conditions or symptoms such as pain, shortness 
of breath or memory issues that make it difficult for me to take 
part in my stroke rehabilitation therapies

How much do you agree or disagree with the following 
statements?

I have other medical conditions or symptoms such as pain, shortness 
of breath or memory issues that make it difficult for me to take 
part in my stroke rehabilitation therapies or look after my 
health.

17 Thinking about managing at home since your stroke, how much do 
you agree or disagree with the following statements?

It is difficult to obtain mobility aids (such as a wheelchair or walking 
stick) or home adaptations (such as a bath rail or ramp).

No change

18 Thinking about managing at home since your stroke, how much do 
you agree or disagree with the following statements?

I struggle to organize home carers or personal care services.

How much do you agree or disagree with the following 
statements?

It is difficult to organize home carers or personal care services.
19 Thinking about managing at home since your stroke, how much do 

you agree or disagree with the following statements?
It is difficult to obtain financial aid from the government (benefits).

No change

20 Over the past 4 weeks, how bothered have you been by…
Feeling dependent on others for your healthcare needs?

No change

21 Over the past 4 weeks, how bothered have you been by…
Your healthcare needs creating tension in your relationships with others?

No change

22 Thinking about your healthcare needs, over the past 4 weeks, how 
easy or difficult has it been for you to…

Pay for healthy living (e.g., foods, exercise)?

No change

23 Thinking about your healthcare needs, over the past 4 weeks, how 
easy or difficult has it been for you to…

Pay for walking aids or changes to your home such as a ramp?

No change

(Continued)
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“…it doesn’t apply to me at all, I didn’t really lose any power, 
it was more coordination I lost.” [Participant 12, Male, stroke 
>5 years ago, Item 17]

While such items were not currently relevant to all participants, 
they were still thought to be important to others. For example, 
those experiencing greater levels of disability, those who were 
older or who had their stroke more recently.

“For me, not, but for other people, as I say, the worse the 
stroke, the more relevant it becomes.” [Participant 1, Male stroke 
>1–5 years ago, Item 20]

“…it’s not as relevant to me as it would be…or as it is to other 
people that I know…especially if you’re…a working age person 
who’s had a stroke…And it doesn’t really affect me a lot, but it 
does other people.” [Participant 4, Female, stroke >1–5 years ago, 
Item 19]

“Because it’s not relevant to me, but it’s very important, some 
people have big problems with this, it’s a very important item” 
[Participant 7, Male, time since stroke unknown, Item 18]

“No it’s not relevant. I don’t drive…It’s important for some 
people, ‘cause some people will drive so…” [Participant 11, Female, 
stroke >5 years ago, Item 33]

There was a strong feeling among participants that items were 
most relevant to individuals in the first year following their stroke.

The relevance of two items (Items: 14 and 15) which included 
reference to “healthcare provider…recommendations” were not rel-
evant to several participants who reported they were either no 
longer, or had never been, in receipt of such recommendations. 
These participants often followed their own self-directed physical 
activity or healthy lifestyle regimes.

“I only had physio for I think about, is it, nine month or some-
thing like that, then it sort of stopped. Once you get home…
your physiotherapy sometimes is the last thing you think about, 
you know?” [Participant 2, Male, stroke >5 years ago, Item 29]

“Yes. Totally relevant, apart from the fact that I don’t get any 
advice…” [Participant 7, Male, time since stroke unknown, Item 15]

“I don’t think it’s relevant, because I’ve had no advice on that, 
but I do have a routine which I do from my own awareness of 
things.” [Participant 10, Male, stroke >5 years ago, Item 15]

Alterations were made to the wording of these items to incorpo-
rate the burden of making lifestyle changes and maintaining them.

One item (Item 24) which referred to paying for medications 
was not relevant to the majority of participants, however most 
felt it was important and so it was not removed. In Scotland, 
most medications are available on prescription without monetary 
charge, leading one participant to question “it makes me wonder 
who needs to pay for medication?” (Participant 5, Female, stroke 
>5 years ago). However, cognisant of health care systems in other 
countries where paying for medications is the norm, it was felt 
important to retain this item in the measure.

Several participants indicated they would choose to answer 
‘Does not apply to me’ to an item which was relevant, but the 
experience of burden was low.

“No, it’s…it’s not relevant, because I manage it quite easily. 
Okay. But you do get repeat prescriptions? Yes.” [Participant 15, Male, 
stroke ≤1 year ago, Item 6]

“No, it’s not relevant. I get home care provided by [Company] 
and that goes along very nicely, thank you.” [Participant 13, Male, 
stroke >1–5 years ago, Item 18]

Item Number Items included in PETS-stroke following item adaptation Finalised items in PETS-stroke following cognitive interviews

24 Thinking about your healthcare needs, over the past 4 weeks, how 
easy or difficult has it been for you to…

Pay for your medicines?

Thinking about your healthcare needs, how easy or difficult has it 
been for you to…

Pay for your medicines, if there are any not already covered by 
the NHS e.g., over the counter medications?

25 Thinking about your health care, how much do you agree or 
disagree with the following statements?

I have problems with different healthcare providers not communicating 
with each other about my medical care.

No change

26 Thinking about your health care, how much do you agree or 
disagree with the following statements?

Health professionals give me conflicting advice.

No change

27 Thinking about your health care, how much do you agree or 
disagree with the following statements?

I don’t feel involved in decisions made about my health and care.

Thinking about your healthcare, how much do you agree or 
disagree with the following statements?

I don’t feel involved enough in decisions made about my health 
and care.

28 Thinking about your health care, how much do you agree or 
disagree with the following statements?

I have problems getting to see the right health professional at times 
that are convenient for me.

Thinking about your healthcare, how much do you agree or 
disagree with the following statements?

I have problems getting to see the right health professional (e.g., 
GP, therapist or consultant) at times that are convenient for 
me.

29 Thinking about your health care, how much do you agree or 
disagree with the following statements?

I am not offered enough therapy to recover from my stroke such as 
physiotherapy.

Thinking about your healthcare, how much do you agree or 
disagree with the following statements?

I have not been offered enough therapy to recover from my stroke 
or maintain my health such as physiotherapy.

30 Thinking about your health care, how much do you agree or 
disagree with the following statements?

My discharge from hospital was poorly planned by health professionals 
(e.g., inadequate follow up care).

No change

31 In the past 4 weeks, how much has your self-management interfered 
with your…

Your usual roles, responsibilities and activities?

How much haslooking after your health impactedyour…
Usual roles, responsibilities and activities, for example 

employment, caring duties or hobbies?
32 In the past 4 weeks, how difficult or easy have you found:

Gaining support in your return to employment or other roles.
How difficult or easyhas it been for you to:
Gain support in your return to employment or other roles.

33 In the past 4 weeks, how difficult or easy have you found:
Gaining support in return to driving

How difficult or easyhas it been for you to:
Find out about and gain support in return to driving.

34 In the past 4 weeks, how often did self-management negatively 
affect…

Your mood?

How often didattempting to manage your health 
conditionsnegatively affect…

Your mood?

Table 4.  Continued.



8 K. WOOD ET AL.

Following discussion among the research team, the ‘does not 
apply’ answer was removed from some items (Items: 25, 26, 27, 
28, 29, 30). For other items, it was retained as a potential answer 
where it was possible that some individuals would have no expe-
rience of that burden, for example questions relating to medica-
tion side effects (Item 9), obtaining mobility aids (Item 17) and 
organising carers (Item 18).

Recall period and time since stroke
Recall periods included in iterations of the adapted 34-item 
PETS-stroke measure ranged from four weeks to one year, and 
also ‘since your stroke’. However, many participants did not like 
the use of exact recall periods for certain questions and often 
felt they were not relevant to them.

The length of time since a participant’s stroke appeared to be 
the main factor influencing such responses. If an individuals’ stroke 
had occurred many years prior to the interview, even the recall 
period of one year was often not felt to be relevant. Findings 
suggested that items in the measure are most relevant in the first 
year following stroke.

“At the start of your stroke, yes, that’s…the further away from 
your stroke, the longer the time band has to be.” [Participant 1, 
Male, stroke >1–5 years ago, Item 31]

“…if it had been asked you know, six months after my stroke, 
it might have been slightly different, but at this point in time, I 
don’t think there’s any…not at all, I would say.” [Participant 3, 
Female, stroke >1–5 years ago, Item 31]

“For someone who’s recently had a stroke, yes. For me now, 
six years after, no, not four, I wouldn’t talk in terms of four weeks, 
again it…it’d be months.” [Participant 5, Female, stroke >5 years 
ago, Item 4]

“No, I think you’d probably need to go back to, you know, 
when you actually had the stroke, because that was more fright-
ening and more relevant then…” [Participant 12, Male, stroke 
>5 years ago, Item 1]

“I suppose…yeah, probably. Okay. Unless somebody’s had a, 
a recent stroke, it might be more relevant to them.” [Participant 
9, Female, stroke >1–5 years ago, Item 16]

“I would’ve said, following the stroke…I’ve not deteriorated 
significantly since my stroke, the big issue was stroke and imme-
diately afterwards. And that’s the timeframe that this is gonna be 
relevant to for getting rehabilitation…” [Participant 7, Male, time 
since stroke unknown, Item 33]

After initially extending recall periods it was decided to remove 
recall periods from all items and instead use the following instruction:

When answering these questions, think about the time since 
your stroke. If your stroke was many months ago then think about 
the past few months.

Clarity
Changes were made to several items to improve clarity, but no 
items were removed. Confusion was noted about whether the 
measure focused only on stroke. Several participants noted that 
while some items did not apply to their stroke, they did apply 
to their other health conditions. It was decided that respondents 
should consider all health conditions when answering and an 
additional instruction was added stating this. The position of one 
item was altered to make the measure easier to follow (Item 6).

Changes were also made to the wording of three items which 
were not inclusive of other health conditions (Items: 3, 4, 16) and 
where there was confusion about item meaning (Items: 2, 12, 13, 
14, 24, 28, 31). Despite including a brief explanation in the 

measure, some participants expressed confusion around the mean-
ing of ‘self-management’ in two items (Items: 31, 34). This term 
was replaced with “looking after your health” (Item 31) and 
“attempting to manage your health conditions” (Item 34). One 
participant felt that two items were very similar (Items: 14 and 
15) as both referred to healthcare provider’s recommendations 
for physical activity - the wording of one was altered (Item 14). 
Further changes were made to items to improve clarity (Items: 5, 
12, 24, 33) in response to queries raised by participants and to 
ensure consistency of wording (Items: 32, 17).

Discussion

Creating a measure of treatment burden specific to stroke survi-
vors is important because evidence suggests that this population 
faces significant burden of treatment due to multi-faceted, chronic 
treatment regimens [33,34]. We have created the first version of 
a measure of treatment burden that contains items relevant to 
stroke survivors (PETS-stroke). Including stroke survivors in scru-
tinizing the items for relevance and clarity, the scale should have 
pragmatic validity and be feasible for further rigorous evaluation 
and testing in the wider population of stroke survivors. The PRM 
developed for use in this project is a significantly shorter, 34-item 
version of the 60-item PETS version 2.0 measure. Our findings 
suggest that the measure is best suited to measuring treatment 
burden in the first year after stroke, capturing the acute rehabil-
itative phase of recovery that is not sufficiently covered by existing 
PRMs. People who have had a stroke report feeling abandoned 
after discharge and at the end of acute rehabilitation – there is 
a need in that first year to support people to build their confi-
dence, explore what self-management works for them, and to 
help them become independent and be able to adapt to what 
life looks like after a stroke [35]. Based on our findings, our sub-
sequent validation of PETS-stroke will therefore focus on the first 
year after stroke. However, it is important further work is done 
to explore the best way to measure treatment burden after this 
time. It may be that measures developed for use in people with 
multiple long-term conditions are suitable for those beyond the 
first year of their stroke, but research is needed to explore this.

Strengths and limitations

Our adapted stroke-specific treatment burden measure leverages 
the foundation of a previously developed and rigorously tested 
comprehensive general measure of treatment burden. While some 
items required modification to optimize relevance to stroke sur-
vivors, others remained relevant and were therefore maintained 
verbatim from the original measure. When changes were neces-
sary, they occurred after discussion amongst members of a 
research team with considerable treatment burden expertise, using 
a conceptual model derived from rigorous qualitative research 
that examined the stroke survivor perspective.

A further strength is the use of appropriate recommendations 
- COSMIN - to inform the methodological approach [24,26,36]. 
The inclusion of stroke survivors with different experiences (e.g. 
variety of ages, length of time since stroke) and impairments 
(e.g. aphasia, extent of impairments) was an additional strength, 
allowing us to benefit from a variety of viewpoints on the impor-
tance and relevance of items in the measure.

We encountered some methodological difficulties when con-
ducting the cognitive interviews. Some participants found it diffi-
cult to distinguish between the themes of importance and 
relevance. There was also difficulty associated with asking 
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participants to evaluate the content of the question itself rather 
than answering it which was the more instinctual response. We 
sought to resolve this by reiterating explanations of ‘importance’ 
and ‘relevance’ throughout the interviews and revisiting our inter-
view questions as needed to refocus participants on examination 
of content of items. This was generally effective but time 
consuming.

The second and third round of interviews in this study occurred 
in the context of the Covid-19 pandemic. As a result, participants 
often raised issues they had faced as a consequence of the pan-
demic and local lockdown restrictions. Responses, particularly 
related to relevance and timeframe, were occasionally influenced 
by such recent experiences. Therefore, it was sometimes necessary 
to elicit answers that encompassed both their pre- and 
post-pandemic experiences.

There is no consensus on sample size for content validations stud-
ies. A wide variation in sample size is apparent in previous cognitive 
interview studies, for example smaller studies including eight partic-
ipants [37] and larger studies including 52 participants [38]. This 
study’s small sample size could be viewed as a limitation. However, 
recruitment was terminated when no further changes to the PRM 
were required. It should also be noted that participants’ demographic 
and health information was self-reported. We did not specifically ask 
participants to describe sequela and did not formally record their 
functional level. In addition, all participants in this study were white, 
limiting the generalisability of the findings to people of other races 
and ethnicities. Future tests of the measure will aim to recruit a broad 
representation of people from diverse ethnic backgrounds.

Future research

This work is part of a larger programme of work aimed at measuring 
and lessening treatment burden after a stroke. Construct validity 
and reliability of PETS-stroke will be tested in a large postal survey. 
As there is no ‘gold standard’ measurement of treatment burden in 
this population, PRMs of related concepts will be utilised for exam-
ination of construct validity, for example illness burden. Initially we 
will focus on the first year at home following stroke as our findings 
here suggest this is when PETS-stroke items are most relevant. Our 
previous research has also identified that as a particularly difficult 
time for stroke survivors [6,7]. Acknowledging that life after stroke 
is a growing research priority, however, it would be important for 
further research to also examine how best to measure and lessen 
treatment burden in the longer-term after a stroke.

When fully developed and psychometric properties have been 
tested, PETS-stroke has the potential to be utilised to identify those 
at high risk of treatment burden and examine associations between 
treatment burden and health-related outcomes. It also has potential 
to be appropriate for use as an outcome measure (or baseline 
case-mix adjuster) in clinical trials of stroke treatments and complex 
interventions. It will allow inclusion of treatment burden as a pri-
mary outcome in trials of interventions aimed at reducing it and 
also as an important secondary outcome in any trial of changes 
to usual practice in stroke care. We envisage PETS-stroke becoming 
part of a ‘core outcomes set’ for use in stroke trials. However, it is 
important to recognize that the changes necessitated by adaptation 
to the stroke population will preclude any direct comparisons with 
scores of the original PETS (general) measure.

Conclusion

The work reported here has led to the development of a measure 
with content that is relevant and meaningful to stroke survivors 

while also being easy to understand and complete. Following 
further validation, this patient-reported measure of treatment 
burden will allow for identification of high-risk individuals, aid 
the testing of stroke treatments, and facilitate the improvement 
of life after stroke.
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