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Abstract
Purpose  Duchenne muscular dystrophy (DMD) is a rare x-linked neuromuscular condition predominantly affecting boys 
and men. There is a paucity of research qualitatively detailing the lived experience of health-related quality of life (HRQoL) 
for people with DMD. The aim of this study was to identify a comprehensive framework for better understanding HRQoL 
in DMD.
Methods  Eighteen boys and men (aged 7 to ≥ 40 years) with DMD were recruited from charity Duchenne UK, a DMD 
support group, and 5 UK National Health Service Trusts. Semi-structured interviews were conducted using a topic guide 
informed by a review into HRQoL in DMD. Generic, preference-based, patient-reported outcome measures (PROs) were 
used as prompts. Interviews were audio recorded, transcribed verbatim and analysed using framework analysis.
Results  Thirty-seven themes were coded, within seven categories. Six categories were conceptualised as components of 
HRQoL (autonomy, daily activities, feelings and emotions, identity, physical aspects, social relationships) and one consid-
ered an input (healthcare, support, and environment). Three additional themes were used to code feedback on the generic 
PROs (CHU-9D, EQ-5D, HUI). Social relationships received most coverage in the data and was noted as an omission from 
the PROs.
Conclusion  A 30-item framework for HRQoL in DMD has been developed, which was used as input into a new condition-
specific HRQoL PRO and preference-based measure: the DMD-QoL. The data has value in its own right in highlighting the 
lived experience of HRQoL for people with DMD and as a barometer for assessing the content of HRQoL PROs for use in 
DMD.

Keywords  Duchenne muscular dystrophy · Health-related quality of life · Patient-reported outcomes · Qualitative research · 
Rare diseases

Plain English Summary

Duchenne muscular dystrophy (DMD) is a rare genetic neu-
romuscular disorder predominantly affecting boys and men. 
While studies have suggested health-related quality of life is 
impaired in people living with DMD, this evidence has been 
based on responses to questionnaires. There is much less 
evidence on the lived experience of DMD that is acquired by 
sitting down and talking to people. The aim of this study was 
to interview boys and men with DMD to build up a richer 

and more complete picture of their health-related quality of 
life, in order to develop a framework that would help further 
understanding, drive research, and provide a resource for 
scaffolding future interventions. We also used the findings 
from this study to develop a new questionnaire for assessing 
health-related quality of life in DMD (the “DMD-QoL”), 
based on participants’ own experiences. Thirty different 
themes important to people living with DMD were iden-
tified in the interviews, organised within six categories 
(autonomy, daily activities, feelings and emotions, identity, 
physical aspects, social relationships). Of all the domains, 
social relationships were talked about the most by people 
in this study and would represent a useful target for future 
initiatives. This domain may be missing in existing special-
ised questionnaires that are used to assess health-related 
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quality of life for the cost-effectiveness evaluation of health 
interventions.

Introduction

Duchenne muscular dystrophy (DMD) is a rare x-linked 
neuromuscular condition affecting approximately 19.8 per 
100,000 males from birth [1]. DMD is characterised by an 
absence of dystrophin, a protein vital for muscle cell cohe-
sion. Physical and functional impairment is evident from an 
early age. In people with the condition, there is progressive 
muscle weakness, which first affects the proximal muscles, 
with loss of ambulation and ability to weight bear, followed 
by loss of upper body function. DMD causes eventual car-
diovascular and respiratory complications and results in a 
reduced life expectancy of a median of 32 years [2]. Pres-
ently, there is no cure for DMD, so clinical management 
involves treating symptoms, attempting to slow progres-
sion, and maximising patients’ health-related quality of life 
(HRQoL). HRQoL has been defined as “a term referring to 
the health aspects of quality of life, generally considered to 
reflect the impact of disease and treatment on disability and 
daily functioning; it has also been considered to reflect the 
impact of perceived health on an individual’s ability to live 
a fulfilling life.” [3].

While a number of patient-reported outcome (PRO) tools 
have been used in DMD [4], and studies suggest HRQoL 
is impaired relative to general public norms [5–7], there 
is little published qualitative work describing the richness 
of HRQoL in people living with DMD. Such evidence is 
needed to reflect more fully the lived experience of people 
with DMD and the multitude of ways the condition affects 
their HRQoL. It provides an accessible resource for stake-
holders that details, in participants’ own words, the impact 
of DMD on their HRQoL, typically including broader issues 
than that covered quantitatively. Further, a comprehensive 
qualitative framework of HRQoL in DMD can be used as 
a benchmark for assessing the content validity of PROs 
designed to measure the construct. This is important as a 
previous review has shown that the content validity of the 
majority of PROs used in DMD has neither been adequately 
assessed nor evidenced [4].

Qualitative studies that have been published with people 
living with DMD include: investigations of decision-making 
and preferences regarding clinical research and treatments 
[8–12]; experiences of living into adulthood [13–15]; impact 
on siblings [16]; end of life planning [17]; and specific tar-
geted qualitative investigations into domains that may be 
considered aspects of, or related to, HRQoL, such as spiritu-
ality [18], identity [19], and independence [20, 21]. Further, 
there are a range of qualitative studies exploring the impact 
of DMD on caregiver HRQoL outcomes [22]. However, to 

the authors’ knowledge, no work has been published that 
characterises comprehensively HRQoL in DMD from the 
perspective of boys and men with the condition.

In the present study, semi-structured interviews were con-
ducted with boys and men with DMD with the objective of 
identifying a comprehensive framework for understanding 
HRQoL in Duchenne. This work was used to support the 
development of a novel condition-specific, preference-based 
measure of HRQoL in DMD: the DMD-QoL [23–25], but 
has significant value in its own right as a rich insight into the 
lived experiences of people with DMD.

Methods

Recruitment and participants

Eighteen boys and men (aged 7 to ≥ 40 years) with a pri-
mary diagnosis of DMD were recruited for this study from 
charity Duchenne UK, a support group (DMD Pathfinders), 
and 5 UK National Health Service (NHS) Trusts (University 
College London, Newcastle Upon Tyne, Leeds, University 
Hospitals Bristol, and Alder Hey). Purposive recruitment 
was based on a sampling framework to help ensure a breadth 
of participants’ characteristics across age and disease pro-
gression (based on lower limb, upper limb, and respiratory 
function) and continued until data saturation. Participant 
characteristics are in Table 1.

Procedure

Participants were interviewed in-person or online (to facili-
tate participants’ preferences) between June and December 
2018. Interviews followed a semi-structured topic guide 
(Online Resource 1), based on a review into HRQoL themes 
in DMD [5]. The topic guide was reviewed and approved by 
Duchenne UK Patient and Public Involvement (PPI) rep-
resentatives and was sent to participants in advance of the 
interview along with a brief demographics questionnaire 
and consent form. Written informed consent was obtained 
from all participants (or participants’ parents in the case of 
children under 16 years old) prior to the interview. In the 
case of children, participants and caregivers made a joint 
decision about whether the caregiver was present during the 
interview, which happened in 7 cases. Interviews lasted for a 
mean of 53 min (SD = 15). At the start of the interview, par-
ticipants were exposed to examples of generic, preference-
based, PROs used to assess HRQoL in DMD and other con-
ditions (i.e. EQ-5D/EQ-5D-Y [26, 27], Health Utilities Index 
[28, 29], and/or Child Health Utility-9D [30]) and asked 
about their impressions of them. During the interview, sen-
sitive issues specific to adults, but not children, such as end 
of life planning and sexual functioning, were not probed by 
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the interviewer. This decision was taken as the project was 
focused on identifying commonalities in domains of HRQoL 
across boys and men with Duchenne, and these topics were 
considered less appropriate for the former. All interviews 
were undertaken by a trained qualitative researcher with 
experience working with and interviewing vulnerable par-
ticipants. While the interviewer had a background in HRQoL 
research, they intended not to impose their presuppositions 
on participants, and allowed space for inductive contribu-
tions. No relationship existed between the interviewer and 
participants prior to the study.

Analysis

Interviews were audio recorded, transcribed verbatim, iden-
tifiers removed, and analysed using framework analysis [31], 
chosen as it facilitates a combination of deductive (based on 
a priori themes) and inductive (themes from participants) 
analysis. Framework analysis can be considered independ-
ent to a specific philosophical, epistemological, or theoreti-
cal paradigm [30]. Analysis was based on 6 iterative stages 
(adapted from [32]), outlined in Fig. 1. Trustworthiness of 
the analysis was assured against accepted criteria [33, 34]. In 
particular, we aimed to enhance the credibility of the analy-
sis through peer debriefing with PPI representatives and 
researcher triangulation; transferability by providing thick 
descriptions of the research, data and results; and depend-
ability by documenting all decisions made in the analytic 
process (i.e. an “audit trail” [33, 34]).

Results

Thirty-seven themes were coded, hierarchically organised 
into seven categories. Six were considered facets of HRQoL 
and one (healthcare, support, and environment) was con-
sidered an input. The framework and data coverage is in 
Table 2. The relationships between themes are mapped in 
Fig. 2. An additional three themes were used to code data 
related to the generic PROs used as stimuli during the inter-
views. Data saturation was good with no new themes emerg-
ing after the first few interviews (Table 3). Results for the 
six HRQoL themes are discussed below, with results on 
healthcare, support, and environment and PROs in Online 
Resource 2. The full indexed, anonymised data supporting 
this paper is available in Online Resource 3. Participant 
number is included after each quote, as well as whether they 
were an adult (20 + years) or young person (7 to 19 years).

Autonomy

Choice and control

For adult participants and older young people with DMD, 
the ability to be in control and make choices about things 
in day-to-day life, including the healthcare received and 
assistants employed, was identified as empowering. This is 
particularly the case as control was stripped away:

“I think it’s quite empowering in that, you know, being 
able to make decisions on the fundamental or fundamental 

Table 1   Participant characteristics

Age (years)

7–9 10–14 15–19 20–29 30–39  ≥ 40
2 6 3 4 2 1
Assistance needed to walk
Walks > 10 min without a mobility device Walks < 10 min without a mobility device Always uses a mobility device
2 5 11
Assistance needed to transfer (from bed to chair)
Transfers independently without assistance Transfers with some support Needs a person or lifting device to 

transfer
6 1 11
Assistance needed to eat
Raises hand to mouth with food or drink indepen-

dently
Raises hand to mouth with food or drink some 

support
Needs another person to bring food or 

drink to mouth
9 2 7
Assistance needed to breathe
Does not use a ventilator Uses a ventilator at night Uses a ventilator day and night
14 1 3
Use of steroid and heart medication
Uses neither Uses steroid medication Uses heart medication Uses both
1 3 3 11
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aspects of my life makes me feel more like an adult rather 
than, you know, a child who’s cared for kind of thing” (P4, 
Adult).

Independence

Independence was identified as important, with Duchenne 
potentially limiting it. While many were accepting of having 
assistance, the need to rely on other people could introduce 
barriers, such as when socialising and the inability to have 
time away from people. Paradoxically, some participants 
outlined how being dependent on others could facilitate 
independence elsewhere:

“I always need someone to either drive the car or take, 
take me somewhere, cos I’d need someone all the time (…) 
So I’m independent in my chair, but I’m not sort of inde-
pendent in the sort of greater community” (P14, Young 
Person).

Fig. 1   Six stages of framework analysis used in the study, adapted 
from [32]

Table 2   A comprehensive framework for health-related quality of life 
in Duchenne muscular dystrophy

N = 18. Participants = Number of transcripts in which this theme was 
coded. References = Number of times this theme was coded across all 
data. Healthcare, support, and environment and subordinate themes 
(access to healthcare provision, accessibility, assistive technology, 
burden of healthcare, devices and equipment, medicines, support 
from others) not featured in the framework as categorised as an input 
variable to HRQoL

Coverage (N times coded 
in data)

Framework Participants References

Autonomy
 Choice and control 8 31
 Independence 16 80
 Knowledge and awareness 5 14
 Perceived burden on others 9 24
 Planning and lack of spontaneity 7 20

Daily activities
 Activities of daily living (e.g. self-care, 

eating, shopping)
10 26

 Adaptation of activities 9 13
 Hobbies and interests 12 53
 Work and education 17 71

Feelings and Emotions
 Annoyance, frustration, and anger 16 41
 Coping and adaptation 12 45
 Happy or unhappy, sadness, and depres-

sion
18 66

 Loneliness 6 10
 Worry, anxiety, stress, and uncertainty 15 87

Identity
 Belonging and community 6 16
 Confidence, self-esteem, and self-image 10 57
 Identity as a person 9 43
 Sense of purpose 5 21

Physical aspects
 Fatigue 14 33
 Getting around 16 90
 Pain and discomfort 14 33
 Sleep 9 13
 Upper body function 7 8

Social relationships
 Assistants 12 63
 Communication and being understood 14 36
 Comparisons with others 11 35
 Family 12 31
 Friendships and socialising 18 155
 Intimate relationships 8 31
 Way treated by others 17 125
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Knowledge and awareness

Some participants expressed an importance of having 
knowledge and awareness about their condition and related 
aspects, such as healthcare. However, the unpredictable 
nature of Duchenne coupled with it being a progressive 
condition was noted as problematic:

“I’ve been quite lucky to be able to avoid a lot of the 
interventions, but then again a lot of that is down to my 
knowledge and awareness and kind of vigilance really of 
knowing when I need to be preventative and knowing like 
the danger of certain things” (P4, Adult).

Perceived burden on others

A number of participants were acutely aware of the potential 
burden that caring for people with Duchenne put on others, 

including family members, personal assistants, and friends, 
and there was sometimes associated guilt associated:

“I probably have got mates that would come into the disa-
bled area with me but I don’t want to be a burden on them, 
when they want to be with everyone else, like most teenag-
ers” (P12, Young Person).

Planning and lack of spontaneity

Adult participants and older young people pointed out the 
significant day-to-day planning involved in having DMD, 
which reduced independence, involvement, and restricted 
spontaneity. One participant reported directly rebelling 
against this and occasionally taking risks by not planning:

“I suppose that again comes back to spontaneity like 
they can just go somewhere, which I would have joined if 
things were different (…) there are barriers like that, so it 
has affected me in that sense” (P17, Adult).

Fig. 2   Conceptual mapping between themes in HRQoL framework. 
Size of arrows represents how often relationship between categories 
was coded in the qualitative data (after rounding to the nearest 5 and 

dividing by 5 to approximate a width in pt). Wider arrows represent 
stronger relationships between categories
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Daily activities

Activities of daily living

Some participants noted problems doing “normal” daily 
activities. This included shopping, eating, and self-care (e.g. 
dressing and washing). This was linked to worry about not 
having people around to help and deterioration in the future:

“I have some problems doing my usual activities (…) 
Like getting dressed. Having a bath. Wait, I don’t have a 
bath. I have a shower” (P9, Young Person).

Adaptation of activities

Participants noted how they have adapted, and continue to 
adapt, their choice of activities or the way they do them. 
Therefore, while their activities are “usual” to them, they 

may not be to someone without Duchenne. For one young 
person this was linked to stigma:

“I think that a lot of people don’t understand that there’s 
certain ways people can do things like other people can do 
differently, there’s not always just one way of doing some-
thing, there’s hundreds of ways of doing different things” 
(P12, Young Person).

Hobbies and interests

The ability to take part in regular, chosen hobbies that par-
ticipants found enjoyable was identified as an important 
component of HRQoL, with physical, social, and psycho-
logical benefits:

“Like the sport I play and then I sort of get a bit of con-
fidence from that, knowing that I’m good at what I do and 
stuff, so.” (P6, Young Person).

Table 3   Data saturation grid

Transcript indexed

Theme 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Activities of daily living X X X X X X X X X X
Adaptation of activities X X X X X X X X X
Annoyance, frustration, and anger X X X X X X X X X X X X X X X X
Assistants X X X X X X X X X X X X
Belonging and community X X X X X X
Choice and control X X X X X X X X
Communication and being understood X X X X X X X X X X X X X X
Comparisons with others X X X X X X X X X X X
Confidence, self-esteem, and self-image X X X X X X X X X X
Coping and adaptation X X X X X X X X X X X X
Family X X X X X X X X X X X X
Fatigue X X X X X X X X X X X X X X
Friendships and socialising X X X X X X X X X X X X X X X X X X
Getting around X X X X X X X X X X X X X X X X
Happy or unhappy, sadness, and depression X X X X X X X X X X X X X X X X X X
Hobbies and interests X X X X X X X X X X X X
Identity as a person X X X X X X X X X
Independence X X X X X X X X X X X X X X X X
Intimate relationships X X X X X X X X
Knowledge and awareness X X X X X
Loneliness X X X X X X
Pain and discomfort X X X X X X X X X X X X X X
Perceived burden on others X X X X X X X X X
Planning and lack of spontaneity X X X X X X X
Sense of purpose X X X X X
Sleep X X X X X X X X X
Upper body function X X X X X X X
Way treated by others X X X X X X X X X X X X X X X X X
Work and education X X X X X X X X X X X X X X X X X
Worry, anxiety, stress, and uncertainty X X X X X X X X X X X X X X X
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Work and education

Both younger and older participants noted impacts on 
work and education. For younger people, the impact was 
largely during recreational time and physical education. 
Older young people noted the need for extensions and 
work taking longer. A few participants liked the academic 
side of school. For adults, impacts on work included limit-
ing career choices, fatigue, and the need for support:

“I sometimes feel like with jobs that might be that’s a 
bit hard because I don’t feel like I can work like a full five 
days a week for like twelve hours or six hours because I 
would get too tired” (P1, Adult).

Feelings and emotions

Annoyance, frustration, and anger

The majority of participants reported feeling angry, frus-
trated, or annoyed from time-to-time. This included when 
not being able to do things they wanted, feelings of unfair-
ness and injustice at having Duchenne, and based on com-
parisons with, or the way they were treated by, others:

“Erm, but obviously if you lose your independence it’s 
frustrating, you don’t wanna have to ask somebody to do 
something that you should be able to do, erm, yourself” 
(P17, Adult).

Coping and adaptation

Many participants expressed a positive mental attitude 
and a degree of acceptance towards their condition and 
coping with its challenges. Coping strategies included 
resilience, humour, focusing on solutions, distraction, and 
mindfulness:

“I think what I do a lot of, er, kind of positive thinking 
and mindfulness and kind of like meditation in the morning 
just to calm myself” (P8, Adult).

Happy or unhappy, sadness, and depression

Periods of sadness and upset were common, often when 
introspecting or reflecting on the condition and its impacts. 
The degree of sadness reported varied, with some not expe-
riencing much, some experiencing sadness but not depres-
sion, and some identifying with depression. Some partici-
pants identified happiness itself as being a good indicator 
of HRQoL:

“It just makes me feel a bit sad (…) because I wish I 
didn’t have it sometimes” (P5, Young Person).

Loneliness

Participants talked about loneliness and isolation in differ-
ent ways. Some reported that they were less likely to be 
lonely, because they always had people helping them. Oth-
ers revealed loneliness at being the only person who was 
disabled in particular contexts:

“It’s kind of the loneliness as well I mean cause once you 
have most of your friends they’ll be going out, going around 
doing everything being outside at late night, getting drunk, 
and then going to parties and it feels like you kind of feel a 
bit left out” (P1, Adult).

Worry, anxiety, stress, and uncertainty

Regarding emotional experiences related to Duchenne, 
worry and anxiety were the most common. These feelings 
tended to arise around involvement in daily and/or social 
activities, around health, dependency on others, and worry 
about the future:

“I mean you can get a bit anxious as well. Because, obvi-
ously with having care you have to rely on people so you 
have to be able to trust that they can do what you need, but 
if somebody isn’t like that (…) like you do get a bit anxious 
and worried about things” (P3, Adult).

Identity

Belonging and community

Having a sense of community and belonging was important 
to participants. This included communal events and activi-
ties, where participants felt similar to others and not judged:

“Everyone is accepting of everyone else. All sorts of body 
shapes, dressing up in all sorts of costumes and everybody 
just gets on, no judgement, kids come up to you want your 
photo.” (P7, Adult).

Confidence, self‑esteem, and self‑image

Having confidence, for example to engage with others 
socially, was associated with a better HRQoL. Confidence 
and self-esteem fluctuated over time and place. Participants 
expressed concern about their self-image and the way they 
appeared to others. For example, concerns about weight (e.g. 
as a side-effect of steroids) were shared. A couple of partici-
pants identified positive effects on self-esteem, developed 
through a sense of self-love, with Duchenne making them 
stronger and more determined:

“I sometimes feel like I’m less attractive, like compared 
to other men because they would get the attention whereas 
me like I kind of don’t get as much as other people.” (P1, 
Adult).
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Identity as a person

While having their own personal identity was important, 
many older participants wanted to be treated like any “nor-
mal” adult. Participants did not want to be defined by Duch-
enne and wanted people to see beyond their condition:

“Well the thing is like, err, I’d wanna be seen like every-
one else, I just. My physical body’s different, but I’m kind of 
identity isn’t just tied into physical. So you, you just wanna 
be acknowledged.” (P8, Adult).

Sense of purpose

Having a sense of purpose and contributing to society was 
identified as important for some participants. This included 
a personal sense of fulfilment for doing things that helped 
others (e.g. charity work):

“I go to meetings with my local mental health charity 
and help train their staff telephones to process. And feeling 
worthwhile as well, being able to do something, even if you 
can’t work, you’re able to do something that’s worthwhile, 
helping others.” (P7, Adult).

Physical aspects

Fatigue

Participants commonly reported experiencing fatigue and 
tiredness, but the degree of fatigue experienced differed. 
Tiredness was noted after periods of physical activity, for 
younger children this included running, but for older par-
ticipants this included less pronounced activity (e.g. holding 
a drink):

“Every time I run I get tired.” (P11, Young Person).

Getting around

Mobility was described as much more than being able to 
walk and instead was characterised by adults as the ability 
to “get around”. Further, losing the ability to walk was not 
related to a linear decline in HRQoL, but transitioning to 
a wheelchair had benefits for younger people who may be 
struggling to walk (e.g. increased mobility, less fear of fall-
ing). Some participants spoke about the wellbeing benefits 
of getting outside and being in the world:

“It’s too focused on walking err, which yeah just seems to 
be kind of like, in a way, the be all and end all, like you’ve 
got all these possible options of erm kind of able to walk a 
little bit and then suddenly not able to walk at all and it’s 
like (…) there’s so many distinctions within the walking cat-
egory and no distinction in the non-walking category, which 

isn’t actually kind of representative of mobility, particularly 
not with a condition like this, which is so progressive.” (P4, 
Adult).

Pain and discomfort

Participants noted incidences of pain and discomfort that 
occurred in response to particular triggers and were more 
pronounced as participants got older. These included feel-
ings of stiffness as a result of being stuck in particular posi-
tions, in response to knocks (e.g. while travelling), and the 
need to do daily physio:

“Yeah, because it all like, it always hurts when I do the 
stretches. I mean it’s only when they do the stretches where 
they have to move my knees or push my knee towards my 
chest.” (P9, Young Person).

Sleep

Participants differed in the extent to which they identified 
their sleep being disrupted. Most younger people stated their 
sleep was unaffected, but one participant struggled to sleep 
because they felt worried and upset. Adult participants iden-
tified discomfort or ventilation as an impediment to sleep 
and also acknowledged the impact on others (e.g. having to 
get up to roll them over in the night):

“I couldn’t get to sleep cause I was in too much pain.” 
(P5, Young Person).

Upper body function

Adult participants and older young people described how 
their upper body and fine motor function was affected, expe-
riencing a gradual deterioration in functionality over time:

“Your arms as well, a little bit gradually as well, just. But 
over time they just get, cos I can still lift my arms to only 
here really. So, yeah, it’s just very gradual, gradually gets 
weaker over time.” (P14, Young Person).

Social relationships

Assistants

The relationship that participants had with their (personal) 
assistants was very important for their day-to-day HRQoL, 
both on an interpersonal level, but also in terms of trust and 
perceived competency:

“Yeah so you have to have some form of relationship 
where you can, yeah cause you’ve got to be able to deal 
with it and you’ve also got to be able to get on with them 
otherwise it doesn’t work.” (P3, Adult).
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Communication and being understood

For some adults, such as those on ventilation, difficulties 
with speech and being understood by others was a concern. 
Having the confidence to talk to others was hampered for 
some participants but not others:

“One of the ones that is relevant, is at the top is actually 
being understood, erm. So, err, particularly for me like since 
using the ventilator, erm, again I just, I suppose I would have 
to tick able to understood partially” (P4, Adult).

Comparisons with others

Participants frequently made comparisons to peers with-
out Duchenne and this had an impact on their subjective 
HRQoL. For example, for adults and older young people, 
peers in intimate relationships, or for younger people, peers 
running about. Alternatively, some participants made com-
parisons with other disabled people and saw themselves as 
better off:

“They make me feel like, erm, other people are doing 
stuff like slightly better than me. Like say if we’re in a race 
like some people just go like ever so slowly past me.” (P10, 
Young Person).

Family

Participants’ family were noted as an important source of 
support. However, many participants talked about the need 
for family members to have some time to be family mem-
bers and not just caregivers. Some participants mentioned a 
degree of guilt over this:

“But I could have done with possibly having a bit of rest, 
a break from my family in a way but err cause it sort of 
means (…) basically everybody wants to have a break.” (P6, 
Young Person).

Friendships and socialising

As the most coded theme, friendships and socialising were 
noted as a hugely important component of HRQoL. Many 
adults and older young people acknowledged that the condi-
tion had affected their friendships and ability to socialise. 
Friendships with similar “disabled” others were viewed as 
positive in some regards, such as having a shared experience, 
but some participants felt their friendships had been artifi-
cially restricted to people with disabilities. Being included 
socially was very important for most participants:

“You sort of want to just be with a certain group of 
friends but sometimes when it gets, almost feels like it’s 
been forced on you that you’ve got to spend time with, I 

don’t know, a certain person and sort of only having the 
option of, I don’t know, sitting and throwing a ball” (P6, 
Young Person).

Intimate relationships

For adults and older young people, having a partner or an 
intimate relationship was seen as relevant to overall HRQoL, 
although the degree of importance was variable. Participants 
recognised that Duchenne could be a barrier to developing 
relationships and there was stigma:

“I’ve met a lot of boys with Duchene that kind of they’ve 
got a girlfriend, and some are married, and one of them, 
kind of he has a child. So that without that, I think intimate 
relationships shouldn’t be kind of ignored, because usually 
for disabled people, you know, it is, is, isn’t an area that’s 
spoken about.” (P8, Adult).

Way treated by others

The way other people treated participants was the second 
most coded theme. Adult and older young people talked 
about the negative effects of being treated differently, 
including others talking to an assistant rather than them, 
pre-judging, or infantilising them. Younger participants were 
generally less aware of this, but some instances of teasing 
and bullying were disclosed:

“Like talking to me as if I’m really young and have dif-
ficulty understanding speech, when it’s not fair to assume 
that.” (P15, Young Person).

Discussion

While HRQoL has been assessed quantitatively, no qualita-
tive evidence has been published fully detailing the lived 
experience and breadth of HRQoL in people with Duchenne. 
We present here a comprehensive framework for character-
ising HRQoL in DMD. The research is broadly consistent 
with what is known from prior studies, detailing, for exam-
ple, experiences of fatigue, pain, and anxiety [35]; limits 
on independence [36]; and impacted social activities [37], 
but provides additional breadth and depth. The work builds 
on a previous HRQoL review and highlights quality of life 
domains linked to health that may have featured less often in 
the literature including: confidence and self-esteem; identity 
as a person; annoyance, frustration, and anger; belonging 
and community; sense of purpose; loneliness; planning and 
lack of spontaneity; relationships with (personal) assistants; 
and more [5].

Most work on HRQoL in DMD has focused on how it 
differs between samples, across time, or in response to inter-
ventions [5], rather than exploring the relative importance 
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of different aspects of HRQoL for people with Duchenne. 
Notwithstanding that coverage is often an imperfect indica-
tor of importance, the most coded themes were around social 
relationships (i.e. friendships and socialising and way treated 
by others). This was also a domain that participants reported 
being inadequately covered in the generic preference-based 
PROs used in the interviews. Together, this suggests that 
participants placed importance on social aspects of HRQoL. 
Social participation has been shown to be restricted in prior 
research [38–40] and may be a meaningful outcome target 
for future interventions to improve HRQoL in Duchenne. 
Reinforcing their importance, social relationships are a key 
component of many non-preference-based HRQoL meas-
ures, such as the Pediatric Quality of Life Inventory [41], 
and thus their omission in popular preference-based PROs, 
used for cost-effectiveness analysis, is potentially problem-
atic for multiple health conditions, including DMD.

In addition to the omission of social items, participants 
were critical of other aspects of the preference-based PROs 
shown to them, including the EQ-5D. This included a 
restricted definition of mobility and vagueness around “usual 
activities” (Online Resource 2). While preliminary, these 
insights suggest that while scales such as the EQ-5D may 
perform well psychometrically in Duchenne [42] they may 
suffer from a critical lack of content validity [43]. The con-
sequence of this is that Duchenne HRQoL data (e.g. from 
the EQ-5D) being used in cost-effectiveness analysis may 
not fully reflect any changes (or lack thereof) in elements of 
health-related HRQoL that matter to the people designed to 
benefit from health technologies, and this should form the 
basis for future research and debate [43, 44].

Potential limitations of the work include selection bias; 
participants were self-selected volunteers and while a 
breadth of people were recruited, “hidden” voices and those 
harder-to-reach participants living with Duchenne may not 
be adequately represented. Second, it is difficult to assess the 
degree of transferability of the findings to other countries 
and cultural groups, and future research could explore this 
with purposive sampling in different contexts. Third, allow-
ing the presence of caregivers when interviewing children is 
ethically correct, but may have influenced their responses in 
the interviews. Fourth, adult-specific issues, such as sexual 
functioning, were not covered in the interviews, yet have 
been shown to be important issues for adults with Duch-
enne [17, 45, 46]. Future work could explore the degree to 
whether these, and related components, are critical omis-
sions in the proposed HRQoL framework for adults with 
DMD.

In conclusion, a 30-item framework for HRQoL in DMD 
has been developed, which was used as input into the develop-
ment of a new condition-specific HRQoL PRO: the DMD-QoL 
[24, 25]. This data has rich value in its own right in helping to 
showcase the lived experience and HRQoL of people living 

with Duchenne and act as a barometer for which to assess 
tools used to quantify HRQoL in people with DMD. Beyond 
this, the findings have implications for broader HRQoL meas-
urement using preference-based PROs that are used in cost-
effectiveness analyses, highlighting the potentially problematic 
omission of social items and a potential lack of content validity 
in certain health conditions that should be further investigated.
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