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Abstract

Background Duchenne muscular dystrophy (DMD) is a rare, severe, fatal neuromuscular disease characterized

by progressive atrophy and muscle weakness, resulting in loss of ambulation, decreased upper body function,

and impaired cardiorespiratory function. This study aimed to generate qualitative evidence to describe the primary
symptoms and impacts of DMD in ambulatory and non-ambulatory patients as reported by patient/caregiver dyads.
Information was also gathered on expectations for future DMD treatments.

Methods Forty-six dyads (caregiver and patients with DMD aged 4 to 22 years) participated in 60-min semi-
structured video interviews. Interview transcripts were analyzed using thematic analysis. Differences in experiences
with DMD by ambulation status were examined.

Results Mean ages of ambulatory (n=28) and non-ambulatory participants (n=18) were 8.7 and 11.3 years, respec-
tively, with an average age of diagnosis of 3.7 years (SD=2.3). The primary symptoms reported by both groups were
lack of strength (ambulatory: n=28, 100.0%; non-ambulatory: n=17, 94.4%) and fatigue (@ambulatory: n=24, 85.7%;
non-ambulatory: n=14, 77.8%). Physical function was the domain that was most impacted by DMD, with partici-
pants describing progressive decline of physical function due to loss of physical strength as the primary defining
feature of the disease across all stages of ambulatory ability. For those who maintained ambulatory ability at the time
of the interview, physical function impacts described impaired mobility (e.g., climbing stairs: n=16, 57.1%; running:
n=13, 46.4%), impaired upper body function, in particular fine motor skills like holding a pen/pencil or buttoning
clothes (n=17, 60.7%), problem with transfers (e.g., getting off the floor: n=10, 35.7%), and activities of daily living
(ADLs; n = 15, 53.6%). For non-ambulatory participants, the functional impacts most frequently described were prob-
lems with transfers (e.g., getting in/out of bed: n=13, 72.2%; getting in/out of chair or position in bed: both n=10,
55.6%), impaired upper body function (reaching: n=14, 77.8%), and ADLs (n=15, 83.3%). Meaningful treatment goals
differed by ambulatory status; for ambulatory participants, goals included maintaining current functioning (n=20,
71.4%), improving muscle strength (n="7, 25.9%), and reducing fatigue (n=6, 22.2%). For non-ambulatory participants,
these included increased upper body strength (n=8,42.1%) and greater independence in ADLs (n=6, 31.6%). A pre-
liminary conceptual model was developed to illustrate the primary symptoms and physical function impacts of DMD
and capture their relationship to disease progression.

Conclusion This study contributes to the limited qualitative literature by characterizing impacts of physical limita-
tions and symptoms of DMD on disease progression and thus providing insights into the lived experience with DMD.
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Differences in treatment goals were also identified based on ambulatory status. Taken together, these findings can
help inform patient-centered measurement strategies for evaluating outcomes in DMD clinical research.

Keywords Duchenne muscular dystrophy, Qualitative, Symptoms, Patient experience, Caregiver, Treatment

expectations

Background

Duchenne muscular dystrophy (DMD) is a rare, severe,
fatal neuromuscular disease affecting approximately 1 in
3500 to 5000 males born worldwide [1-3]. It is caused
by mutations in the DMD gene on the X chromosome,
leading to an absence of functional dystrophin protein.
Disease progression is characterized by the continual
atrophy and deterioration of skeletal and cardiac mus-
cle [4]. While muscle damage is evident from birth, ini-
tial symptoms typically present around 3 to 5 years of
age and include frequent falls and difficulties getting off
the floor, walking, and climbing stairs [5-9]. Ambula-
tion steadily decreases with most individuals becoming
wheelchair dependent by early adolescence [10], followed
by a decline in upper body functioning resulting in loss of
independence. Serious comorbid complications, such as
scoliosis and muscular contractures, often develop, and
mortality is generally related to complications due to car-
diomyopathy or respiratory compromise [11]. Life expec-
tancy for individuals with DMD is typically limited to late
20 s or early 30 s [12].

No cure exists for DMD. The current standard of care
for DMD focuses primarily on the management of symp-
toms and complications. However, survival of individuals
with DMD has improved with the development of mul-
tidisciplinary care guidelines, improved management of
cardiopulmonary dysfunction, and increased use of ven-
tilatory support [13, 14]. Corticosteroids are the most
common supportive treatment for DMD and are able to
delay the loss of ambulation and may reduce the likeli-
hood of needing spinal surgery to treat scoliosis [5, 14,
15]. More recently, exon-skipping treatments for patients
with specific genotypes have been shown to attenuate
pulmonary and ambulatory decline compared with muta-
tion-matched natural history controls; however, only a
small portion of the overall patient population (approxi-
mately 30%) can benefit from these advancements [16—
22]. Emerging molecular and gene therapies designed
to treat underlying disease process across the spectrum
of possible genotypes in DMD are expected to change
future DMD management [3]. In fact, the first gene ther-
apy for the treatment of ambulatory individuals ages 4
through 5 years with DMD was recently approved by the
United States Food and Drug Administration [23].

To date, only a handful of qualitative studies have
described the symptoms and impacts of DMD on

patients [22, 24—26]. These studies were limited to ambu-
latory boys and included relatively small sample sizes
(<10 patients and/or caregivers). The present study
aimed to address these limitations and generate further
qualitative evidence about the experience of living with
DMD by including non-ambulatory participants as part
of a larger sample. Caregivers and patients with DMD
were interviewed together in dyads (pairs) to learn about
symptoms, overall functioning, and the impacts of DMD
on daily life. Additional information was gathered on
what they desire from new treatments, including minimal
benefits that would have a noticeable impact. Data from
this study were used to develop a preliminary conceptual
disease model for DMD that illustrates the predominant
symptoms and impacts and their relationships to dis-
ease progression. This preliminary conceptual model can
help to inform patient-centered clinical outcome assess-
ment strategies for the evaluation of disease symptoms,
impacts, and health-related quality of life in future DMD
clinical trials.

Methods
Study design
This cross-sectional, qualitative interview study was con-
ducted in the United States with 46 parent/patient dyads
who met eligibility criteria (patients were males aged
4 years and older with a genetically confirmed DMD
diagnosis, and caregivers were aged 18 years and older
and a primary caregiver of a patient with a genetically
confirmed DMD diagnosis). Participants were recruited
via random stratified sampling from patients attending
the muscular dystrophy and neuromuscular disorders
clinics at Nationwide Children’s Hospital (NCH) or via
email invitation through the Parent Project Muscular
Dystrophy patient advocacy registry to enhance sample
representativeness.

Recruitment was targeted to include participants along
a full range of ambulation statuses based on the fre-
quency of wheelchair use and walking ability. Patients
were classified into three groups: ambulatory (walks all
day and only uses a wheelchair for special outings), tran-
sitional (uses a wheelchair for at least part of the day for
most days of the week but can still walk independently
down a hall), and non-ambulatory (uses a wheelchair all
the time and cannot walk unassisted). Ambulatory sta-
tus was assessed by the Lowes Lab Ambulatory Status
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Algorithm during the screening process and confirmed
during the interviews. Eligible participants who provided
informed consent/assent participated in one 60-min
semi-structured video interview and were remuner-
ated $100 in the form of an electronic gift card upon
completion of the interview. The study protocol and all
participant-facing materials were approved by the NCH
Institutional Review Board. Informed consent for partici-
pation and publication was obtained from study partici-
pants (or their parent or legal guardian for participants
aged 4 to 17 years) before performing any study proce-
dure. Assent was obtained from study participants aged
4 to 17 years. Participants were not directly informed
about study findings but were indirectly informed by a
presentation of the study results at the Muscular Dystro-
phy Association (MDA) 2022 scientific conference [27].

Interview procedures

Trained qualitative researchers conducted interviews
of the patient/caregiver dyad together using a semi-
structured interview guide. The individual with DMD
was asked to respond first, and the caregiver was asked
to provide additional comments. If the individual with
DMD did not provide detailed responses to questions,
the interviewer probed for further details and directed
questions to the caregiver to obtain more in-depth
information. At the end of the interview, the caregiver
was interviewed separately to allow for elaboration on
responses without the patient present.

Open-ended questions were used to explore caregiver
and patient perspectives of their experience with DMD
and its impact on overall function and daily life. Atten-
tion was given to the terminology and language used to
describe DMD symptoms and their associated impacts
as well as the information regarding frequency, severity,
variability, and burden of symptoms. Participants were
also asked about their expectations of new treatments
for DMD and how they would characterize treatment
benefit.

Analyses

Caregiver socioeconomic and demographic characteris-
tics were summarized using descriptive statistics (mean,
standard deviation, and frequency). All interviews were
audio-recorded and professionally transcribed for quali-
tative analysis and de-identified prior to inclusion in the
data set.

The transcripts were systematically analyzed via quali-
tative analysis software using thematic analysis methods
adapted for patient-centered outcomes research [28]
with features drawn from grounded theory, specifically
the iterative process of constant comparison as new data
were collected and analyzed [29-31]. An initial coding
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dictionary outlining each code and describing its mean-
ing was developed based on the literature to guide the
systematic analysis of the data. The first six transcripts
were coded independently by two coders; discrepancies
were reconciled prior to coding of additional transcripts.
After reconciliation, the remaining transcripts were
coded by one coder. The coding process was iterative,
and the dictionary was updated throughout the analysis
as new concepts and/or themes emerged. The research
team evaluated the frequency of different symptoms and
impacts discussed in the interviews and the relationships
between them. Symptoms and impacts reported were
then grouped into higher level concepts and themes and
analyzed and interpreted based on ambulation status.
Data collection continued until saturation of concepts
was identified. Concept saturation (i.e., the point at which
no new relevant or important information regarding
patient perception of a disease state is likely to be identi-
fied with continued data collection) is a widely accepted
method for determining sample size in qualitative
research on patient-reported outcomes [30, 32]. Satura-
tion for the concept elicitation interviews was evaluated
by developing a saturation grid with one row per partici-
pant to identify the point at which no new concepts were
spontaneously elicited in the final interviews.

Results

Participant characteristics

Forty-two caregivers participated in the 46 dyad inter-
views, the majority of whom were mothers (87.8%) of the
individuals with DMD; four caregivers had more than 1
child with DMD and participated in more than one dyad
interview. The caregiver characteristics are shown in
Table 1. Most caregivers were White (92.7%), had at least
some college (95.1%), and were employed at the time of
the interview (95.1%).

More than half of the patient participants were clas-
sified as ambulatory (n=28; 60.9%), of which 10 were
initially classified as “transitional” based on the screen-
ing criteria. Analysis of the interview data found no
systematic differences between the described symptom
or impact experiences of the ambulatory and transi-
tional participants, and thus findings for both groups are
reported in aggregate. The average age of ambulatory par-
ticipants was 8.7 years (standard deviation [SD]=3.35,
range 4—17) and average age of non-ambulatory partici-
pants was 11.3 years (SD=3.27, range 10-22). The aver-
age age of DMD diagnosis for all patients was 3.7 years
(SD=2.3).

Current symptoms and impacts of DMD
Participants were asked to describe the current symp-
toms and impacts of DMD they experience in a typical
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Table 1 Caregiver demographics (N=42)*
Characteristic % Mean (SD) Range
Age (years) 43.6(8.7) 31-78
Relationship to child
Mother 878
Father 73
Grandmother 24
Grandfather 24
Ethnic origin
White 927
Hispanic/Latino 24
Native American/American Indian 24
Asian/Pacific Islander 24
Education level
Grade 12 or less 0.0
High school/GED 49
Some college 439
College graduate 19.5
Graduate degree 317
Marital status
Married 829
Divorced 9.8
Single 4.9
Widowed 24
Currently employed
Caregiver 95.1
Spouse 80.5
Has health insurance 634
Number of children with DMD cared for 1.1(0.38) 1-3

*Four caregivers had more than one child with DMD

day. These are presented in Fig. 1 and grouped into higher
level concepts including lower limb mobility (incorpo-
rates problems with climbing stairs, running, and walk-
ing), upper body function (includes problems with fine
motor skills, bending at torso, lifting objects, and oth-
ers), activities of daily living (ADLs; e.g., bathing, get-
ting dressed, toileting), physical transfers (pertaining
to getting in and out of bed, getting in and out of a car,
and sitting down), and other disease symptoms (refer-
ring to symptoms such as muscle weakness, fatigue, pain,
and sleep disturbance). The qualitative analysis of cur-
rent symptoms and impacts found the physical function
domain was the primary domain of health-related quality
of life impacted by DMD across all patients, as evidenced
by the below results.

Ambulatory participants: most prevalent symptoms

and impacts

Almost all ambulatory dyads reported at least one diffi-
culty with mobility, including going up and down stairs
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(n=16, 57%), running (n=13, 46%), and walking (n=9,
32%), which in turn impacted their ability to engage in
activities they want to do, such as participation with their
peers. One caregiver observed, “I would say his physical
ability to be outdoors and play with other kids. He can’t
really play with other kids as I know he would like” For
younger ambulatory individuals, the main concern was
about the future impact of declining mobility as reflected
by this caregiver: “I think just physical limitations and
he’s 6, he’s in kindergarten, kids are still relatively kind
but just looking into the future, I know that that is some-
thing that will continually probably impact him more as
he gets older and he declines”

Additionally, a large proportion also experienced dif-
ficulties with upper body function, including fine motor
skills (n=17, 61%). It is possible that problems with
fine motor skills, like using a pencil, may be a result of
a muscle weakness due to underlying DMD pathophysi-
ologic processes affecting peripheral skeletal muscles not
previously characterized or studied. Other challenges
associated with upper body function included lifting/
pouring (n=13, 46%) and reaching for objects (n=12,
43%), which limits the individual’s ability to contribute
to household activities or the need for the caregiver to
modify the task. One caregiver reported, “I need to look
around to see like what he would pick-up. I mean I guess
he likes to be helpful so he will try to grab like a grocery
bag from the car and carry it in. He’ll take a couple steps
and then just say no”

Most reported difficulties with transfers, primarily
getting off the floor (n=10, 36%) and in and out of cars
(n=9, 32%) due to poor core strength, as well as requir-
ing assistance with ADLs, such as getting dressed (n=15,
54%) and bathing (n=9, 32%).

All ambulatory dyads (n=28, 100%) reported difficul-
ties with weakness or lack of strength and most reported
tiring easily or lacking energy (n=24, 86%). Moreover,
the tiredness seemed to result from the individual’s ina-
bility to sustain short-term physical activities, such as
playing with siblings or peers. One caregiver observed,
“[Name] would be able to play for 15 min and then you'd
see him sitting on the side, just resting because he just
got too tired”” Finally, for the majority of ambulatory indi-
viduals (n=15, 54%), the array of physical difficulties they
experienced had a negative impact on their mood. One
caregiver reported, “Frustration levels I think recently.
Sometimes he almost seems to get down on himself,
depressed because of things”

Non-ambulatory participants: most prevalent symptoms

and impacts

For non-ambulatory participants, the symptoms and
impacts reported were associated with impaired upper
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transitioning from the floor and getting in and out of cars.
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» Non-ambulatory participants report needing assistance with toileting and -
brushing teeth, as well as using assistive devices or modifications for raieing [ 7  —
eating and drinking. orinking | 7 -
Other Symptoms Weaknessflack of strengtn [ EEETTN T
» Muscle weakness and fatigue were the most commonly reported Fatigueflack of enercy - I
symptoms across ambulatory and non-ambulatory participants.
« Pain due to muscle contractures and sitting for long periods of time is Mood disturbance [N s .
common for non-ambulatory participants. p— ——
» Non-ambulatory dyads indicated getting continuous sleep throughout the
night as a challenge, due primarily to needing help repositioning in bed. Sleep disturbance [ 3° . e

Fig. 1 Frequency of symptoms and impacts reported by ambulatory status (N =46)

body function, including difficulties with reaching for
objects (n=14, 78%), fine motor skills such as holding
a pencil or turning pages in a book (n=11, 61%), lifting
arms above the head (n=10, 56%), and lifting objects
(n=38, 44%), which resulted in patients needing addi-
tional assistance from caregivers or adaptive devices.
One caregiver indicated, “I would say he probably could
lift a little cup with stuff in it with his Rexarm on. He

uses a Rexarm...It’s an arm that assists when lifting a
fork or spoon’”

Similarly, most non-ambulatory participants reported
needing assistance with transfers, such as getting in and
out of bed (n=13, 72%), getting in and out of chairs
(n=10, 56%), and being positioned when in bed (n=10,
56%), which further limited their independence. To over-
come these challenges with transfers, some reported



Brown et al. Journal of Patient-Reported Outcomes (2023) 7:129

using assistive devices (e.g., Hoyer lift) or employing per-
sonal support workers. One non-ambulatory individual
described his process for getting in and out of the shower:
“With the sling, [Name] sits me in the shower chair, then
pick my legs up and pull the sling out completely so it
doesn’t get wet. Then I get the shower wheel in because
it’s got wheels. I wheel into the shower, go to the ledge,
get a shower and come back out, climb in, put the sling
back under which takes four or five minutes because it’s a
little hard but it’s not too hard”

These limitations in upper body function resulted in
all non-ambulatory participants needing assistance with
at least one ADL, including getting dressed (n=15, 83%),
bathing (n=12, 67%), toileting (n=8, 44%), and eating
and drinking (n=7, 39%). As one non-ambulatory indi-
vidual reported, “Showering, using the bathroom and
just doing things with my arms, trying to get them above
my head and getting clothes on. I mostly need help for
everything now” Two-thirds (n=12, 66%) reported that
needing assistance bathing and/or toileting was a major
burden of living with DMD.

The majority of non-ambulatory dyads also described
sleep problems (n=14, 78%), primarily as a result of
needing to be repositioned in bed. As one caregiver
reported, “He can't roll over or turn to get himself com-
fortable, so he has trouble falling asleep, and then being
in one position for too long, he’ll wake up and I'll have
to come turn him and then it takes him a bit to fall back
asleep” Similarly, most reported experiencing fatigue
(n=14, 78%), which was attributed to sleep problems
and tiredness from physical exertion as described by one
individual with DMD: “I might get tired if I've been doing
a lot and then I just feel exhausted” For almost half of the
non-ambulatory individuals, the loss of independence
due to their physical limitations had a negative impact
on their mood. As one caregiver reported, “He just gets
frustrated if there’s something he can’t do that he wants
to do. Asking for help sometimes is frustrating for him”

Most bothersome challenges of living with DMD

Regardless of ambulatory status, the most bothersome
challenges of living with DMD were reported to be
mobility restrictions as well as the emotional and social
impacts to patients that resulted from their physical
function limitations. Approximately half of the ambula-
tory dyads reported the inability to keep up physically
with their peers (n=15, 54%) and/or mobility restric-
tions (n=14, 50%). These challenges often had a negative
emotional impact on the individual living with DMD, as
stated by one caregiver, “I mean not being able to play
with his friends—keep up with his friends, and that does
upset him sometimes.” Similarly, among the non-ambula-
tory dyads, lack of mobility (n=10, 56%) and inability to
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keep up with peers (n=5, 28%) were reported to be the
biggest challenges, which often resulted in negative emo-
tions and feeling different from peers and limited their
ability to participate in social activities, play, and sports.
One non-ambulatory individual indicated that he wanted
to be “Able to walk or just a sense of normalcy. I want to
be like my brothers, walking, running, playing sports”

Treatment goals

The majority of ambulatory dyads (n=20, 71%) reported
that they would be satisfied with a new treatment that
maintained their current level of functioning or stabi-
lized the disease progression (i.e., not progress to loss of
ambulation). As one caregiver noted, “I'd be most look-
ing for stabilization, keep him as close to as he is now.
Improvement is fantastic, but in this disease, stabiliza-
tion is—would be a huge win” In contrast, the majority
of non-ambulatory dyads (n=13, 72%) wanted to see an
improvement in their mobility despite acknowledging
this desire might not be realistic. One DMD individual
noted, “I know this is unrealistic, but just maybe just fix-
ing my mobility, but I doubt that’ll ever happen.”

Almost a quarter of participants in both groups (ambu-
latory: n=8, 29%; non-ambulatory: n=4, 22%) spontane-
ously reported that their expectation of a new treatment
for DMD was one that slowed disease progression. For
some dyads, a treatment that slowed progression was
not enough improvement, but as noted by one caregiver,
this was at a minimum what would be required of a treat-
ment: “At least slow down the progression. I mean it
would be nice for him to be able to walk again but at least
just to have him—a longer life”

Treatment benefits

Participants were asked what small changes or improve-
ments from a new treatment would make a meaningful
difference in their lives. For ambulatory dyads, it would
be better mobility (e.g., not tripping and falling, less mus-
cle tightness) (n=9, 33%), improved strength and/or less
muscle weakness (n=7, 26%), and improved endurance
and/or more energy (n=6, 22%). One caregiver observed,
“It would be huge just to not trip and fall as much. Being
able to run a little better, go upstairs easier; that’s where
sometimes it’s a little tough just to see the extra efforts
that go into those simple things that the rest of us do
without thinking”

Non-ambulatory dyads reported a desire for improved
strength and/or less muscle weakness (n=38, 42%) and
more independence in carrying out ADLs (n=6, 32%).
One caregiver reported, “Just getting his arms stronger
enough to feed himself with no difficulty” Improvements
to mobility (e.g., being able to stand) were also desired
treatment benefits (n=5, 26%).
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Conceptual model of DMD

Data from the qualitative interviews informed the devel-
opment of a preliminary conceptual disease model
for DMD (Fig. 2). The model includes ambulatory and
non-ambulatory phases of DMD and displays the most
important health concepts for patients as the disease
progresses. Deteriorating physical strength was expe-
rienced throughout all phases of disease progression.
Similarly, presence of fatigue was an important symptom
early on in the disease progression during the ambulatory
phase, and continued to be a problem in non-ambulatory
patients. Difficulty with mobility was important in early
stages of disease progression until loss of ambulation,
at which time the ability to transfer became an increas-
ing challenge to independence. Finally, decreasing upper
body function begins to appear as individuals become
less ambulatory and becomes the primary difficulty in the
non-ambulatory phase.

Discussion

This research contributes to the qualitative literature
on the experience of people with DMD by summarizing
findings from a large qualitative sample of both ambu-
latory and non-ambulatory individuals. The objectives
were to obtain a richly textured understanding of the
symptoms and impacts due to DMD experienced by
patients. This study utilized a dyad approach, where a
patient and their caregiver were interviewed together in
order to ensure a rich understanding of the patient DMD
experience. The dyad approach draws upon the individual
patient and caregiver’s experiences with DMD as well as
experiences that may be more likely to emerge together
than in an individual context. By including non-ambu-
latory individuals, we gained a deeper understanding of
the symptoms and impacts affecting DMD individuals
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in later stages of the disease and what they value most
compared with individuals who are still ambulatory. Fur-
thermore, regulatory guidance to approve new therapies,
particularly in rare diseases that can present heterogene-
ously, relies on the patient’s perspective, which feeds into
developing patient-reported outcome measures that can
help determine what patients and their caregivers con-
sider to be meaningful change.

While many of the concepts explored in this study are
consistent with what has been reported previously in the
literature [22, 24-26], this study identified additional
novel insight into the impairment of upper extremity
function in ambulatory as well as non-ambulatory indi-
viduals, supporting the notion of early and progressive
involvement of upper extremity muscles in DMD along-
side lower extremity muscles. Future research against
non-DMD controls will need to add further evidence to
corroborate this finding. Analyses to characterize the
experience of individuals with DMD and investigate dif-
ferences across ambulation statuses suggest very few
differences in terms of overarching challenges and diffi-
culties. In particular, when considering current symptom
presentation, the most common challenges or difficulties
across ambulation status were related to declining upper
body function, lack of strength, and fatigue/tiredness.
Further, keeping up with peers, endurance, and issues of
mobility were reported by patients to be the most both-
ersome challenges associated with living with DMD,
illustrating the psychosocial and emotional burdens asso-
ciated with the disease.

The patient-centered conceptual model illustrates sali-
ent issues reported by participant dyads in this study. It
corresponds with a framework previously developed by
Williams et al. [26] for ambulatory individuals, which
highlights the relationships between muscle weakness,

Preliminary conceptual model of DMD symptoms and impacts

@ Ambulatory

Disease
progression

Deterioration of mobility/lower body function

Most important health concepts
throughout a disease progression

Fig. 2 DMD conceptual model

Non-ambulatory @

Decreasing physical strength

Presence of fatigue

Decreasing ability to transfer

Deterioration of upper body function
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reduced physical functioning, fatigue, and the resulting
impacts on daily activities. Data from the current study
offer broader insight into the mediating effect of ambula-
tory state on these relationships by including experiences
of non-ambulatory individuals. For example, tiredness
and fatigability experienced by ambulatory participants
in our study were likely related to functional impairment
of muscles, including progressive muscle weakness and
breakdown, as opposed to a more systemic fatigue due
to poor night’s sleep, reported as a challenge more fre-
quently later in the disease.

When queried about what they would like to see in a
new treatment, ambulatory dyads were more likely to
be satisfied by maintaining current levels of function-
ing, particularly in mobility; these stabilizing benefits in
lower extremity muscles would in turn allow for mainte-
nance of muscle strength and less fatigue. Non-ambula-
tory dyads, on the other hand, desired increased strength
primarily in their upper extremities, which would allow
them to maintain or improve their independence when it
comes to ADLs. These findings align with Peay et al. [31]
wherein parents of younger patients (ambulatory) with
DMD placed a higher value on skeletal muscle function-
ing to preserve mobility, encourage independence, and
improved peer interactions. Parents of older DMD chil-
dren described the muscle benefits as important in pre-
serving self-care and improving quality of life.

Although this study provides new insights into the
experience of DMD across ambulatory statuses, it also
has limitations. Interviewing the caregiver in the pres-
ence of the child may have inadvertently influenced the
child’s reporting. The study sample was predominantly
white (n=38, 92%), which limits generalizing to other
races and socioeconomic levels, factors that are known
to influence how individuals perceive health status and
quality of life. Finally, participants at more advanced and
severe stages of DMD were underrepresented. Given
that the average age of non-ambulatory patients in this
study was 11.3 years, one must take caution in extrapo-
lating these findings to older non-ambulatory patients.
Including more patients with advanced DMD should be
a consideration for future qualitative studies to better
understand the impact of the disease in late stages. Lastly,
fatigue was not differentiated between muscular fatigue
and systemic fatigue, and future studies should consider
alternative approaches to evaluation of fatigue in DMD.

Conclusions

This study contributes to the limited qualitative literature
by characterizing impacts of physical limitations and symp-
toms of DMD throughout disease progression and thus
providing insights into the lived experience with DMD.
Differences in treatment goals were also identified based
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on ambulatory status. Further, the study results illustrated
the tremendous psychological and social burdens of the
disease, which are distal to declining physical function.
The preliminary conceptual disease model illustrates most
commonly reported health concepts and their evolution
across the spectrum of ambulatory function, which pro-
vides a framework for patient-reported outcomes in future
DMD studies. Taken together, these findings can help to
inform patient-centered measurement strategies for evalu-
ating outcomes in DMD clinical research.
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