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ABSTRACT

Introduction: Studies have reported health-re-
lated quality-of-life impacts of Duchenne
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muscular dystrophy (DMD); however, further
research is needed to understand how those
with DMD experience their condition and how
psychosocial impacts evolve over time in
response to disease progression. This qualitative
study explores the social and emotional impli-
cations of key transitions, challenges and
adaptations throughout the disease course from
the perspective of patients and family
caregivers.

Methods: Semi-structured interviews were con-
ducted with men and boys with DMD, and/or
their caregivers, in the USA. Thematic analysis
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was used to examine patterns in data collected
across the interviews.

Results: Nineteen participants were included.
Three major themes were identified: (1) barriers
to participation are multifaceted; (2) an emo-
tional journey shaped by ‘inevitable progres-
sion;’ (3) family provides critical tangible and
emotional support. This study illustrates that
psychosocial impacts of DMD are shaped by
knowledge of the condition’s natural history
alongside other factors including the extent of
social barriers, personal growth and adaptation,
and family support.

Conclusions: Findings provide insight into the
strength and resilience with which individuals
and their families respond to daily challenges
and major clinical milestones and highlight the
relative importance of loss of upper limb func-
tion as a transition in DMD affecting health-
related quality-of-life.

Keywords: DMD; Duchenne; Health-related

quality of life; Psychosocial; Qualitative

Key Summary Points

Why carry out this study?

Duchenne muscular dystrophy (DMD) is a
neuromuscular disease primarily
impacting males, characterized by
progressive muscular degeneration from
birth resulting in loss of ambulation (LOA)
and upper limb function, pulmonary
dysfunction, cardiomyopathy and early
mortality

While previous studies investigating the
health-related quality-of-life impact and
lived experience in DMD have been
conducted, more in-depth qualitative
investigations into the emotional and
social implications of DMD are needed

We asked patients and family caregivers
what they consider to be the social and
emotional implications of key disease
transitions and what are the challenges
and adaptations necessary throughout the
disease course

What was learned from the study?

The study findings provide insight into
the strength and resilience with which
individuals and their families respond to
daily challenges and major clinical
milestones

The findings highlight the relative
importance of loss of upper limb function
as a transition in DMD affecting health-
related quality-of-life

INTRODUCTION

Duchenne muscular dystrophy (DMD) is a rare
neuromuscular condition caused by mutations
in the gene encoding dystrophin, a structural
protein of muscle cells [1, 2]. As an X-linked
disease, DMD primarily impacts males. Symp-
tom onset typically occurs in early childhood
and is characterized by muscle weakness, gait
abnormalities and delayed motor milestones
[3, 4]. Progressive muscular degeneration in
DMD results in loss of ambulation (LOA) and
upper limb function, pulmonary dysfunction,
cardiomyopathy and early mortality [3-5]. For
some boys and young men, cognitive and
behavioral comorbidities—including autism-
spectrum disorder, attention-deficit hyperactiv-
ity disorder and obsessive-compulsive disor-
der—also contribute to their individual clinical
courses [6].

The profound clinical impacts of DMD and
its progression on affected individuals’ lives and
resultant health-related quality-of-life (HRQoL)
have been documented in numerous studies [7].
Many measures that are commonly used used to
quantify impact, including the PedsQL and EQ-
5D, for example, have been critiqued for their
inadequacy in capturing the nuanced experi-
ences of those living with DMD [7-9]. These
critiques help highlight uncertainties as to
which physical, social and emotional issues are
of greatest concern to those affected and how
these issues evolve throughout the DMD life
course. Qualitative research—which focuses on
the meanings people attach to experiences, the
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relationship among knowledge, experience and
action, and the social factors that shape these
processes [10]—can provide context to quanti-
tative estimates of HRQoL and improve under-
standing of the lived experiences of those with
DMD. These methods also provide an opportu-
nity to examine HRQoL more comprehensively
and to explore its relationship with disease
progression, particularly in rare diseases for
which available sample sizes for quantitative
research can be small [11].

A recent systematic review identified 11
qualitative studies that investigated the lived
experiences of men and boys with DMD that
explored subjects of body powerlessness, iden-
tity, social challenges, emotional coping and
approaching end of life [12]. Despite the exis-
tence of rich qualitative data, previous studies
often focused on particular life stages—such as
learning about one’s diagnosis [13], transition-
ing into adulthood [14-18] or end-of-life plan-
ning [19]—or addressed specific research
questions related to issues such as perceptions
of masculinity in DMD [14, 17, 20] or partici-
pation in research [21]. The authors of the sys-
tematic review called for more in-depth
qualitative investigations into the emotional
and social implications of DMD [12]. Although
that review focused on patient perspectives,
many HRQoL data in DMD are derived from
caregiver reports [7, 22]. This is because the
young age or cognitive and behavioral impair-
ments affecting some boys and young men with
DMD preclude their self-reporting [23, 24].
Incorporating the accounts of caregivers
reporting on behalf of patients is therefore also
important to capture experiences throughout
all potential stages of health experienced by
those with DMD. The present study aimed to
contribute to this underexplored area by
examining the psychosocial impacts of DMD,
including patient and caregiver perspectives on
the social and emotional implications of key
transitions, challenges and adaptations
throughout the disease course.

METHODS

Study Design and Participants

Men and boys living with DMD, and/or their
caregivers reporting on their behalf, were
recruited through a patient recruitment agency
(Global Perspectives). Eligible individuals were
engaged using a combination of patient data-
bases, physician referrals and social media. This
approach was informed by previous studies,
which have demonstrated that flexible recruit-
ing strategies using a combination of methods
for reaching participants, including online
recruitment, are effective for engaging rare dis-
ease populations [25, 26].

In addition to a self- or caregiver-reported
confirmed diagnosis of DMD, eligibility criteria
included living in the US, fluency in English
and the ability to provide informed consent. For
minors < 7 years of age, caregivers were recrui-
ted because of the complex subject matter of the
research. Minors 7 years of age or older were
deemed able to participate if they provided
assent, with the informed consent of a parent or
guardian. An effort was made to recruit a sample
that included a range of DMD patient ages and
clinical stages and both patient and caregiver
respondents.

The present study is a secondary analysis of
research initially conducted to develop vign-
ettes describing the clinical progression of
DMD, with the objective of eliciting utility
values for DMD health states for use in eco-
nomic models [27]. Individuals with cognitive
or behavioural disorders that substantially
impacted social interaction were excluded from
this analysis to gain a clear picture of the social
and emotional implications of DMD in the
absence of potentially confounding comorbidi-
ties. Individuals with autism spectrum disor-
ders, obsessive-compulsive disorder or selective
mutism were excluded because of the findings
of the previous analysis, which suggested that
individuals with these disorders experience dif-
ferent social barriers, and caregiver respondents
may have limited insight into their emotional
experiences. Individuals with conditions such
as mild language delays or attention deficit
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disorders were not excluded from this qualita-
tive analysis.

Data Collection

Virtual semi-structured interviews were con-
ducted by three interviewers trained in quali-
tative methods and, with participants’
permission, audio-recorded. Interviews were
conducted between November 2020 and
February 2021 and lasted from 45 min to 1 h.
Participants received an IRB-approved honorar-
ium for their time and expertise.

After reviewing informed consent and assent
documents in advance, participants provided
verbal consent at the start of the interview. A
series of demographic and clinical questions
was then administered to classify the present
health and functional status of the person living
with DMD. Based on current DMD health sta-
tus, one of three versions of a semi-structured
guide was selected. Interview guides differed
according to clinical milestones on which the
participant was asked to reflect, with one ver-
sion for ambulatory patients, one for transi-
tional ambulatory or early non-ambulatory
patients, and a final interview guide for later
non-ambulatory patients requiring ventilation.
Definitions of ambulatory status were adapted
from the Lowes Lab Ambulatory Status Algo-
rithm (LASA) [28]; see Appendix Table 1 for
further details. All three interview guides
focused on eliciting patient experiences of liv-
ing with DMD and understanding the HRQoL
impacts of relevant clinical manifestations and
symptoms. The content of the interview guides
as well as the clinical and demographic ques-
tionnaires was informed by literature review
and consultation with a clinical expert in DMD
(SI). Furthermore, interview materials were
iteratively updated based on participant
feedback.

Analysis

Thematic analysis was used to explore patterns
in participant responses using an iterative and
multi-phase process, as described by Braun and
Clarke [29, 30]. Given that few qualitative

studies have been conducted to explore the
social and emotional impacts of living with
DMD, a primarily inductive approach was taken
to promote the identification of novel and
unexpected themes from the data. At the same
time, some deductive analysis was deemed
beneficial to gain a deeper understanding of
certain concepts that have generated discussion
in the existing literature, including patient and
caregiver perceptions of previously identified
key transitions in the DMD clinical course. For
instance, LOA is often portrayed as a key mile-
stone in DMD, yet patient and caregiver per-
spectives of its psychosocial implications are
not well understood [31-33].

Audio recordings of the interviews were
transcribed and transcripts reviewed by mem-
bers of the research team to ensure accuracy and
to promote familiarization with the data. This
occurred while data collection was ongoing so
that changing knowledge of the patient expe-
rience could be applied to future interviews. In
addition, members of the research team noted
insights with potential relevance to the research
question, regarding either individual interviews
or the entire dataset, at any time during data
collection and analysis. Following data famil-
iarization, two researchers (SMS and AB) coded
five initial transcripts, selected to represent a
range of experiences and perspectives with
respect to respondent type and patient health
and functional status. SMS and AB met to dis-
cuss and compare codes and to generate ideas
about potential patterns in the data. The
remaining interview transcripts were coded by
AB, with the continuous addition of new codes
and refinement of initial codes. Data were
coded in Taguette [34] using an experiential
orientation [35], which aimed to describe the
lived experiences of individuals with DMD and
the meaning that individuals and their care-
givers attribute to these experiences. Codes were
created for all aspects of the data that might
contribute understanding to the social and
emotional experience of living with DMD.
Codes were compared across the full dataset,
and then codes and supporting data extracts
were grouped into categories that would later
form the basis of potential themes. Following
the organization of codes and data extracts into
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categories, themes were constructed, refined
and named with input from all members of the
research team.

The research team comprised stakeholders
committed to therapeutic advancements in
DMD, including health outcomes researchers, a
clinical expert in DMD, methodological experts
in health economics and market access profes-
sionals from a biotechnology company devel-
oping therapies for DMD. As such, the
interpretative lens through which the study
findings were contextualized includes health
economics frameworks, methodologies explor-
ing “own” versus hypothetical (utility) values
and the inclusion of patient and caregiver voice
in regulatory and access decision-making to
deliver better health outcomes for patients.

Ethics and Reporting Guidelines

The study was performed in accordance with
the Declaration of Helsinki and received ethical
approval from an independent review board
(IntegReview IRB SA200030, Approval date
October 21, 2020) prior to initiating recruit-
ment and data collection. All participants pro-
vided informed consent for participation and
eventual publication of the results. Reporting of
findings was conducted in accordance with the
Standards for Reporting Qualitative Research
guidelines [36].

RESULTS

Sample Characteristics

From the sample of 29 participants who com-
pleted the initial interviews, data from 19
interviews were included in the analysis. Data
from 10 participants were excluded because of
comorbid diagnoses of cognitive or behavioral
disorders (specifically, autism spectrum disor-
ders, obsessive-compulsive disorder, or selective
mutism) that could impact their social interac-
tion, in addition to the effect of DMD. The 19
included participants comprised 12 caregivers, 4
patient-caregiver dyads and 3 patients (Table 1).
The median age of patients with DMD was

11 years; as anticipated, median patient age
differed by respondent type as caregivers often
reported on behalf of younger patients and
young men opted to self-report their experi-
ences. Caregiver participants included mothers,
fathers and one aunt, all of whom assumed a
parental role in the care and upbringing of the
individual whose experiences with DMD they
described. Six (32%) patients were ambulatory,
3 (16%) were in a transitional ambulatory state,
and 10 (53%) were non-ambulatory. Nocturnal
ventilation was used by 7 (37%) patients, and 11
(58%) had lost upper limb function. Sixteen
(84%) boys and young men living with DMD
were students, including three of the seven
adults (age > 18 years) with DMD. However, an
additional four adults with DMD (57%) were at
home without a current daytime occupation.

Themes

Three themes were identified during thematic
analysis. Within each theme, multiple sub-
themes were generated to capture the nuanced,
and at times conflicting, ways in which partic-
ipants described social and emotional chal-
lenges of living with DMD as well as sources of
strength and resilience. Themes and subthemes
are visually mapped in Fig. 1.

Theme 1: Barriers to Social Participation Are
Multifaceted

Individual-level barriers related to the clinical
status and progression of DMD limit social
participation, and these impacts were often
compounded by barriers at the societal level.
Starting at a young age, barriers related to
physical impairments affected participation in
activities with peers. Frequently described bar-
riers included symptoms, such as muscle weak-
ness, pain and fatigue, but also emotional
barriers such as worry about being “different.”
For instance, one participant described how,
since being diagnosed with DMD, her son’s
interactions with his peers had changed
(Table 2, quotation 1). Numerous participants
described how their young child wished to take
part in outdoor games and physical activities
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Table 1 Sample demographics and patient clinical characteristics

Total Patients Patient-caregiver dyads Caregivers
(2 =19) (2 =3) (n = 4) (n = 12)

Age in years, median (IQR)

Patient age 11.0 (9.0) 24.0 (3.0) 16.0 (5.5) 105 (3.5)

Patient age at diagnosis 4.0 (2.4) 3.5 (2.3) 5.0 (2.5) 4.0 (2.1)

Caregiver age 39.0 (120)  NA 31.0 (0.0) 415 (11.8)
Patient daytime occupation,

n (%)

Pre-kindergarten or 2 (10.5) 0 0 2 (167)

kindergarten

Elementary school 6 (31.6) 0 1 (25.0) 5 (41.7)

Middle school 3 (15.8) 0 0 3 (25.0)

High school 1(53) 0 1 (25.0) 0

College or university 4 (21.1) 1(333) 2 (50.0) 1(8.3)

At home 3 (15.8) 2 (66.7) 0 1(83)
Patient ambulatory status, 7 (%)

Ambulatory 6 (31.6) 0 1 (25.0) 5 (41.7)

Transitional 3 (15.8) 0 0 3 (25.0)

Non-ambulatory 10 (52.6) 3 (100.0) 3 (75.0) 4 (33.3)
Patient ventilation use, 7 (%)

None 12 (63.2) 1 (33.3) 2 (50.0) 9 (75.0)

Nighttime ventilation 7 (36.8) 2 (66.7) 2 (50.0) 3 (25.0)
Patient upper limb status, 7 (%)

Prescrved 8 (42.1) 0 1 (25.0) 7 (58.3)

Mildly impaired 5 (26.3) 1(33.3) 1 (25.0) 3 (25.0)

Moderately impaired 6 (31.6) 2 (66.7) 2 (50.0) 2 (167)

Severely impaired/loss of 0 0 0 0

function

I0R interquartile range; 7 number

with siblings or peers yet was limited by their
strength and endurance (Table 2, quotation 2).

Declining ambulatory function contributes
to increasing difficulties in taking part in
activities with friends and family (Table 2,

quotation 3). However, while physical limita-
tions to participation were frequently described,
not all boys living with DMD felt they were
missing out. This was because, having always
lived with DMD, boys tended to develop
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Mobility devices provide

Activities with peers limited by
barriers related to physical
impairment

Not missing out: boys develop
interests that align with their

opportunities, but also a new
set of challenges

Importance of social inclusion, which
may be particularly lacking when
entering adulthood

Theme 1: Barriers to

abilities participation are

multifaceted

Social and

emotional

support impaCtS of
DMD

Families minimize worry by
providing unspoken tangible

Theme 3: Family provides
critical tangible and
emotional support

Families create opportunities for
independence while also
teaching to rely on others

Despite importance of
family support, reliance on
family can be a source of
stress or tension

Challenges with self-
perception are salient during
decline in lower limb function

Theme 2: An emotional
journey shaped by
“inevitable progression”
New emotional challenges
accompany loss of upper limb
function and other key transitions
with aging

Emotional resilience is
demonstrated through personal
coping strategies

Fig. 1 A map of themes to describe the social and emotional implications of living with DMD. DMD Duchenne muscular

dystrophy

interests aligned with their strengths and abili-
ties. Some participants commented that their
child was not particularly competitive or inter-
ested in sports, indicating preferences for
activities such as video games and reading
(Table 2, quotation 4).

In addition, boys and young men living with
DMD sometimes described themselves, or were
described by their parents, as naturally intro-
verted, such that they were satisfied with the
social activities in which they partake (Table 2,
quotation 5). While it is difficult to know to
what extent their interests might differ without
DMD, it was made apparent in most interviews
that boys and young men living with DMD
adapt to their experiences and find enjoyment
in their chosen activities.

Loss of ambulation involved adaptation as
boys became increasingly dependent on
mobility devices, including scooters, manual
wheelchairs and power chairs, to get around
within their communities. Participant accounts
of loss of ambulation illustrated the two-fold

impact of mobility devices on social participa-
tion. On the one hand, mobility devices could
enhance opportunities for participation by
allowing individuals to regain some of the
independence previously lost while their lower
limb function was deteriorating. However,
transitioning to full-time wheelchair use was
also associated with new challenges related to
accessibility, which in some cases limits social
participation. Reflecting on the gradual process
of losing ambulation, participants described the
positive impact of transitioning to a wheelchair
(Table 2, quotations 6 and 7). Yet, despite the
increased independence provided, participants
explained that the wheelchair introduced new
barriers to participation, including navigating
in certain environments and challenges when
visiting the homes of friends or family members
(Table 2, quotation 8).

Experiences of social participation among
boys and young men with DMD were also
influenced by the extent of structures to support
social inclusion within communities, which
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Table 2 Themes and illustrative quotations

Theme

Illustrative quotes

Theme 1: Barriers to

social participation

are multifaceted

(1) “He loves to dance and play and just be very silly at school with all of his friends... And since
he’s been diagnosed, I don’t know if he has it in his head like he’s just different and can’t do
anything that the other kids do... He’s a lot more distant now, with us and with his friends at

school”

(2) “He plays outside, he kicks the football, he, you know, rides his bike, he runs around, he
swims and things like that. But I think everything is just kind of limited. He can’t do it as fast
or as long... The endurance is not necessarily there or the ability... Everything’s just kind of

in small spurts’

(3) “Whatever his 13-year-old brother does, he’s going to do it...his brother’s riding a scooter or
a bicycle, you know, [he] wants to do those things. But if we've had a busy day or he’s been at
school all day then in the afternoons, [he] can only ride his bicycle for a few minutes and his
legs hurt. And when I say ride his bicycle, it’s usually me pushing him. It’s not really him trying
to pedal or anything like that®

(4) “[Sports are] not his thing, so I don’t know if he’s necessarily missing out. I think he’s just

doing the [adaptive sports league] thing just to satisfy me’

(5) “He’s always gotten along well with a small group of friends, he’s perfectly capable of good
social interaction. He’s just never sought it out. It has changed a little bit. He joined a [game
playing] group at school...Some people would call it introvert, but, you know, he has his

moments”

(6) “When I was first losing control of my legs, I had to have a hold onto the wall and railings.
But, I would get really, really tired, like...after a couple of steps, 'm done...But then when I
got my first wheelchair, I was happy”

(7) “In the beginning, when he was losing abilities and did not have the wheelchair, he kind of
felt like he lost his freedom, but once the wheelchair came into play, he regained that and was

able to do things again’

(8) “We have to take everything into consideration. Can he get in the house? How is their yard?
Do they have rugs? You know what I mean? The weather, all them things. So people have to

come to him more than he can go them”

(9) “I know at school, he’s in a smaller classroom setting and fortunately, his teacher is really
good and talk to the students about why [he] rides in the stroller and how they need to look
out for him. So that makes [him] feel included. But I think if he were in a bigger class, or a

bigger school, we might have some other issues with that”

(10) “I'm usually not able to go and socialize and see friends, they have to not be busy for me to

do things with them. They work pretty much a majority of the time’

(11) “For the most part I don’t really talk to any of the people I have actually known in real life”
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Table 2 continued

Theme

Illustrative quotes

Theme 2: An emotional
journey shaped by

‘inevitable progression’

(12) “He loves to run and he loves to play soccer, but running for long periods of time or being
extremely active like that, his legs will hurt really bad and they’ll cramp really bad or he’s more
likely to trip and fall...Sometimes we have to make him sit down and rest. And hell get
frustrated, especially if there’s a lot of other children around, he gets embarrassed, he doesn’t

want to sit down and rest”

(13) “Probably about eight and a half we noticed that he was starting to kind of slow down...it
kind of impacted him because he was noticing that he was different than everyone else and he
went through a really frustrated period. He'd...notice that, hey,...how come I can’t keep up
with my friends? And the transition to the wheelchair was just different for him because he,

again, just felt different from everyone else’

(14) “Since he’s gotten older, he just knows that it’s part of life; it’s a transition of what DMD is

and he just knows that we’re just gonna keep going as the disease progresses

(15) “He'll get frustrated or he’s crying because he’s unable to do something...I think right now

we're just relieved that he’s still able to feed himself and play games”

16) “He was saying recently, ‘Mum, you know, am I going to lose all my hand function
ying y ¥y going y
eventually?” He said, T've barely got any left now.” And that is frustrating for him because I've
got to position his hands on the laptop exactly where he wants them. And then, even then, he

, »
can’t reach some numbers

(17) “T am probably one of the older people with my disease...it’s more coming to grips, I guess,

with my disease”

(18) “Attitude is so important, having goals and ambitions and, you know, [he] is held
accountable to achieve the things he sets out... We live our life and Duchenne isn’t our life, it’s

just part of it”

(19) “I find a lot of joy out of reading [religious text] and going to [place of worship]...and I
think that kind of motivates me a little bit...and makes me happy, and also, watch a bunch of
motivational speakers on YouTube, and a bunch of motivational books, and so, I think that’s

kind of been a huge thing in my life”

(20) “I usually just play video games and just try to pass the time quicker... Where I don’t have to
think about really anything. Where I can just play’

(21) “You take this day by day, come what may”
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Table 2 continued

Theme

Illustrative quotes

Theme 3: Family
provides
critical tangible and

emotional support

(22) “There’s a non-verbal expectation that he has for us...he don’t have to think about it, he’ll
go down the stairs...and he needs to go to the last step. He knows that by the time he gets
there, somebody will be there to help”

(23) “We're here to help you, catch you if you fall”

(24) “He likes to be independent, so we try to find tasks that he can complete that we know that
will be easy for him...Put the butter away from dinner. Something that he can do...feeding
the dog if the food level is at a level that he can reach or letting her out in the front yard. He
can open the door; he can’t, obviously, come down our stairs but he can open the door to the

front yard to let her outside. So just making tasks and chores that he is able to do himself’

(25) “How he finds encouragement is by doing what he can do and us supporting him and
telling him it’s not the way it’s done, it’s how it gets done.”, while another stated, “We're just
trying to teach him to rely on others. That's why we’re there. We're your support system. So

please know it’s okay to use us. We're there for it”

(26) “We're here to help him pull up his underwear, get the remote off the floor, do simple
things like that but I think that sometimes is hard for him because he’s 11 years old and wants

to be able to be independent and run around with friends and do things that a typical 11-year-
old boy should be able to do”

(27) “I think it’s more challenging for her than it is for me and I thought it would be best if I

moved out and got a caregiver’

(28) “[He] is so into being active and tries really hard to be social...he still has a good life, it’s

just hard, you know, our family and friends don’t understand what our life is like and they’re

not in it as much as we’'d like them to be. But, we still find ways to have a good life”

was exemplified by varying accounts of wheel-
chair accessibility in public spaces or the level of
assistance available in schools, among other
determinants (Table 2, quotation 9). However,
another participant had the contrasting view
that because facilities where they lived were not
wheelchair accessible, there were places that
they were unable to visit as a family.
Moreover, it appeared that social inclusion
was particularly lacking during the transition
into adulthood, as some young men living with
DMD described a narrowing of social opportu-
nities and insufficient social supports to meet
their changing needs. Participants related how
social opportunities were limited because
friends establish working lifestyles in which
they are unable to readily fit (Table 2, quotation
10). While some degree of social engagement

may be maintained through online connections
like multiplayer video games, disease progres-
sion was associated with social isolation
(Table 2, quotation 11). Conversely, some par-
ticipants described greater satisfaction with
their social participation and activities as they
entered adulthood, which highlighted the value
of social engagement through education and
community involvement during later stages of
DMD.

Theme 2: An Emotional Journey Shaped

by ‘Inevitable Progression’

Inextricably linked to social participation bar-
riers experienced by boys and young men with
DMD were the emotional challenges they faced
in coping with their disease, which continued
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to evolve with advancing age and as their con-
dition progressed. Caregivers indicated that
emotional challenges with self-perception and
self-esteem are particularly salient among
younger boys as they begin to experience
decline in lower limb function and how coping
with the physical limitations of DMD can be
more challenging in the presence of peers
(Table 2, quotation 12). Another parent descri-
bed their child’s emotional struggle during the
initial decline in lower limb function and again
with the start of using a wheelchair (Table 2,
quotation 13) and reflected on the emotional
adaptation that they witnessed as time went on
(Table 2, quotation 14).

Although accounts of emotional growth and
adaptation in relation to loss of ambulation
were frequently shared, participants also
described new emotional challenges that fol-
lowed this transition. In particular, the loss of
independence that accompanied decline in
upper limb function was often considered to be
more difficult than the transition to requiring a
wheelchair. While use of a wheelchair could
facilitate independence, loss of upper limb
function was more often framed as a source of
ongoing frustration due to a steady decline in
ability to independently carry out self-care and
leisure activities (Table 2, quotation 15). In
addition to feelings of frustration, some indi-
viduals expressed worry about the future in
relation to loss of upper limb function (Table 2,
quotation 16). At times participants also alluded
to the emotional hurdles of accepting the clin-
ical trajectory of DMD (Table 2, quotation 17).

Interview responses from both caregivers and
patients illustrated remarkable emotional resi-
lience among those living with DMD, and a
variety of strategies were described as mecha-
nisms of coping with or adapting to the con-
tinuously evolving emotional challenges
associated with DMD. Participants described
sources of motivation that provided emotional
strength to overcome challenges, such as reli-
gion or pursuing educational accomplishments
(Table 2, quotations 18 and 19). For some par-
ticipants, finding distractions was described as
one way to help keep one’s mind off things.
Playing video games or watching television
could provide a break from thinking about

DMD (Table 2, quotation 20). Moreover, a
common idea across many interviews was the
need to live in the moment rather than worry
about the future (Table 2, quotation 21).

Theme 3: Family Provides Critical Tangible
and Emotional Support

As boys and young men faced evolving emo-
tional challenges alongside the progression of
DMD, family members provided a constant
source of support. Providing unspoken tangible
support, whereby families minimize worry
about everyday tasks, was an essential means
through which this occurred (Table 2, quota-
tion 22). Parents described regularly assisting
their children with mobility tasks both within
and outside of the home. Help with self-care
tasks such as showering, toileting, getting dres-
sed and eating was also frequently relied upon.
Parents noted the importance of this type of
support for ensuring a sense of safety and
security while smoothing the perceived diffi-
culties or setbacks (Table 2, quotation 23).

Despite the support from family members,
boys with DMD often desired to be more inde-
pendent. Parents were conscious of this source
of frustration among their sons and described
creating opportunities for independence
(Table 2, quotation 24). Family members also
provided their sons with emotional support and
consolation as they lost the physical ability to
do things on their own and sought to help them
come to terms with needing everyday assistance
(Table 2, quotation 25).

However, reliance on family had the poten-
tial to become more complex during adoles-
cence or early adulthood. In DMD, loss of
independence resulting from decreased upper
limb function often coincides with early ado-
lescence—a time that is usually characterized by
increased autonomy—and navigating this tran-
sition posed a challenge for patients and care-
givers alike (Table 2, quotation 26). Although
the caregivers in this study did not view their
responsibilities as a burden, one participant
expressed worry about the impact of caregiving
on their parent’s wellbeing (Table 2, quotation
27). Finally, a parent described how their
immediate family had become more isolated
from other family members and friends who
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“shy away” from the challenges their family has
faced as her teenage son’s disease progressed
(Table 2, quotation 28). Yet overall participants
described persevering as a family through each
new challenge they faced and emphasized how
greatly they valued the support system they had
developed.

DISCUSSION

In this study, we sought to understand the
social and emotional experience of living with
DMD from the perspective of patients and their
family caregivers. Our results indicate that the
process of integrating DMD into one’s day-to-
day life is complex and challenging. For exam-
ple, social impacts of DMD are shaped not only
by progressive muscular degeneration that
characterizes DMD’s clinical trajectory but also
by social barriers, including lack of accessibility
in the built environment and challenges related
to social inclusion. These findings are consistent
with previous research that has identified
accessibility and social discrimination as
important problems that constrain opportuni-
ties for social and community engagement
among individuals living with DMD
[14, 18, 37]. The experiences of several study
participants further suggested that potential
participation barriers are compounded as indi-
viduals with DMD enter adulthood. Previous
qualitative studies have similarly identified a
risk of social isolation during this period and
called for improved social supports for young
men with DMD [15, 18, 19].

The social model of disability, which recog-
nizes the systemic oppression experienced by
individuals with disabilities due to framing
disability as biomedical problem [38, 39], has
been an important theoretical framework in
qualitative research in DMD [15, 21, 31, 37, 40].
This model was instrumental in interpreting the
experiences described by patients and caregivers
in the present study. Yet, as discussed by Abbott
and Carpenter, it is equally important to rec-
ognize the diversity of experiences among
young people with disabilities with respect to
physical, sensory and cognitive impairments
[15, 31, 40]; in the case of DMD, affected

individuals often desire opportunities to speak
openly about bodily impairments that con-
tribute to the emotional implications of living
with a progressive condition [15, 19, 31, 37].

Our study provides novel insights into
nuances of social and emotional experiences
among boys with DMD as their ambulatory
function declines and as they transition to
using a wheelchair. Participants’ accounts
emphasize that LOA is not a discrete event but
rather a process with multiple phases and varied
implications for social participation. Impor-
tantly, we found that wheelchair use could
enhance participation when contrasted with
the mobility challenges individuals previously
experienced. Despite challenges that affected
social participation at various clinical stages in
DMD, interviews conveyed that boys and young
men were often highly engaged in activities
that provided personal satisfaction. Among
other activities, online video games provided
both a source of entertainment and a platform
for social engagement.

Living with a progressive condition such as
DMD requires ongoing adaptation, and while
loss of physical function could prompt feelings
of embarrassment, sadness or frustration, the
boys and young men in this study approached
transitions with emotional strength and
resourcefulness. Individuals with DMD and
their families coped with challenges by living in
the moment and through sources of optimism,
joy, and achievement in their daily lives. Doc-
umenting how the lives of those with DMD are
affected from their own perspective is impor-
tant because people who are not experienced
with disabling health conditions often carry
assumptions about what it is like to live with
them. Research suggests that one reason that
public perceptions of disability differ from lived
experiences is because the public fails to
appreciate the role of patient adaptation and
outlook in shaping the experiences of individ-
uals with disabilities [41-43]. In particular,
studies with individuals who use wheelchairs
show that, from the patient perspective, lack of
ambulatory function does not always equate to
worse HRQoL [19, 41, 44]. This divergence in
perspectives on what life is like with a health
condition is important, as the opinions of
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members of the general public on the severity
and impact of a health condition are incorpo-
rated into healthcare decision-making frame-
works when considering access to new
medications [45]. These differences in how
members of the general public consider the
impact of disabling conditions, compared to the
lived patient experience, therefore have poten-
tially challenging implications for decision-
making around access to new therapies in DMD
[46, 47].

Participants in this study presented decline
in upper limb function as a greater emotional
hurdle to overcome compared to LOA, suggest-
ing that transition from independent upper
limb function to dependence on others war-
rants greater attention and support. Loss of
independence appears a particularly difficult
outcome of upper limb impairment, which was
illustrated using tangible examples such as the
inability to perform self-care tasks or engage in
leisure activities.

For HRQoL measures to have relevance to
DMD, they should reflect constructs identified
as important by patients with DMD and their
caregivers, such as extent of upper limb func-
tion, sense of identity and autonomy. However,
as other studies have highlighted, the non-dis-
ease-specific measures of HRQoL that are fre-
quently used to inform economic evaluations
provide limited coverage of these aspects of
function and wellbeing that are of importance
to people with DMD [48, 49].

Findings also illustrated the importance of
the family as a support system for boys and
young men with DMD. Previous research shows
that family caregivers also rely on extensive
networks for emotional, social and practical
support, including information to navigate
healthcare systems and financial support to pay
for equipment and an array of healthcare costs
related to DMD [50]. In addition to helping
families meet their sons’ physical and emo-
tional care needs, access to systems of support
may provide protection against poor HRQoL
outcomes that have been documented among
caregivers in DMD [51, 52]. However, this raises
concerns about equitable access to these
resources, as differences in social capital may
influence experiences of caregiving.

Strengths and Limitations

An important strength of this study is its col-
lection of rich data from patients and caregivers
reporting on the patient’s behalf, regarding
experiences of living with DMD over time.
Participants described how DMD impacts cur-
rently affect their daily life and also looked back
on past experiences and important changes that
have occurred. This approach allowed for the
discussion to be guided by what participants felt
to be the most impactful aspects of DMD at
different life stages. While only 19 individuals
participated in the interviews, this sample size
was deemed robust for obtaining detailed
descriptions of psychosocial impacts to allow
for sufficient depth of analysis [53]; the sample
size was also consistent with other qualitative
studies in DMD [19, 54, 55]. A limitation arises
from the fact that, despite best efforts to recruit
a sample reflecting a wide range of patient ages
and clinical statuses, few individuals with
highly progressed DMD were enrolled.
Although multiple participants shared reflec-
tions on the transition into adulthood, certain
experiences that are associated with highly
progressed DMD, such as cardiac events or the
need for daytime ventilation, would have been
missed. In addition, most participants were
caregivers reporting on behalf of patients, since
relatively few patients volunteered and those
that did were generally young adults or adoles-
cents. Previous research indicates that individ-
uals living with DMD and their caregivers differ
in their impressions of the HRQoL impacts of
living with the disease [56, 57]. Therefore, the
paucity of data that directly reflect the per-
spectives of younger patients is an important
limitation of this study. One must also consider
the features of the reflexive thematic method,
which assumes the researcher’s position and
contribution is necessary, unavoidable and an
integral ingredient of the research process
[29, 30]. So, while the views presented reflect
one interpretation of the available data, other
interpretations are also possible.
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CONCLUSIONS

This study illustrates the complexities of grow-
ing up with DMD and how the psychosocial
impacts of this disease are shaped by the pro-
gression of symptoms and clinical manifesta-
tions alongside a host of other factors including
the extent of social barriers, personal growth
and adaptation, and family support. Despite the
severity of this progressive condition, patients
and their families demonstrated strength and
resilience and a capacity for optimism and
coping through living in the moment. These
interviews also provided novel insights about
the relative importance of loss of upper limb
function vs. LOA and how perceived severity of
the transition to needing a wheelchair is often
tempered by new opportunities for participa-
tion and enhanced independence. Moreover,
this study helps us to appreciate the importance
and impact of day-to-day moments on the lives
of individuals with DMD, whether it be life’s
major milestones or simple activities that are
taken for granted by most people. These results
can help to contextualize quantitative HRQoL
data and to ensure that the lived experiences
and perspectives of patients and caregivers are
accounted for when considering the potential
benefits of emerging treatments.
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