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Single-Method Research Article

Background

Duchenne muscular dystrophy (DMD) is a progressive, 
genetic neuromuscular disease that occurs in 1:3,600 to 
6,000 boy births and almost never in girls (Birnkrant, 
Bushby, Bann, Apkon, Blackwell, Brumbaugh, et al., 2018; 
Emery et al., 2015; Silva et al., 2020). The disease is diag-
nosed in childhood and untreated leads to loss of ambulation 
before teens, a need for respiratory treatment in late adoles-
cence or early adulthood, and a shortened life expectancy 
due to respiratory and cardiac complications (Emery et al., 
2015; Yiu & Kornberg, 2015). Specific challenges are prev-
alent in persons with DMD, such as language and behav-
ioral problems and cognitive difficulties like poor implicit 
learning (D’Angelo et al., 2011; Magri et al., 2011; Vicari 
et al., 2018).

In recent decades, the course of DMD has changed due to 
standard treatment with steroid therapy, respiratory support 
(Benditt & Boitano, 2005) and prophylactic cardioprotective 
medication (Emery et al., 2015; Hoffman, 2020); hence, per-
sons with DMD are now expected to grow up and live an 
adult life (Landfeldt et al., 2020; Rahbek et al., 2015).

A recent review has shown that all disease progression 
milestone events were significantly postponed in persons 
with DMD treated with glucocorticoids; which was associ-
ated with reduced risk of losing clinically meaningful mobil-
ity and upper limb disease progression milestones across the 
lifespan as well as reduced risk of death (McDonald et al., 
2018). Hence the medical treatment has delayed cessation of 
ambulation and postponed need for respiratory aids and back 
surgery (Houde et al., 2008; Koeks et al., 2017; Wong et al., 
2017). However, this medical treatment has serious side 
effects like growth restrictions, increased appetite, weight 
gain, anxiety, development of moon face, and being emo-
tionally unbalanced, risk of osteoporosis, lowered immune 
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response to infections, and cataract (Birnkrant, Bushby, 
Bann, Apkon, Blackwell, Colvin, et al., 2018; Manzur et al., 
2008). Adolescents treated with corticosteroids look younger 
than their age and go into puberty later than peers (Wood 
et al., 2015). The steroid medical regimen has led to improved 
physical function for persons with DMD (Emery et al., 2015; 
Hoffman, 2020), but the side effects of the treatment has also 
led to physical, mental, and social challenges that may affect 
their everyday lives. Research on how persons with DMD 
under medical treatment and their families experience and 
cope in everyday life—especially in relation to cognitive, 
behavioral, and emotional functions—is sparse (Hendriksen 
et al., 2017). It has been shown that persons with DMD rely 
increasingly on assistance and support as they age and lose 
function, but that they also strive to maintain as much inde-
pendence and control as possible (Walker et al., 2021). 
Literature further underscores that persons with DMD expe-
rience challenges specifically related to transitions, like find-
ing work, accommodate higher learning, experiencing social 
isolation, overprotectiveness or low expectations from fam-
ily (Gibson et al., 2014). Parents to children with DMD need 
professional help and support to facilitate effective and open 
communication and to address emotional and palliative care 
when their child reaches adolescence (Saetrang et al., 2019). 
However, experiences in everyday life areas and their per-
spectives on challenges when living with DMD and the side 
effects from corticosteroid treatment are sparsely described. 
The aim of this study was to investigate perspectives on 
everyday life challenges of young persons with Duchenne 
muscular dystrophy in Denmark treated with corticosteroids 
perceived by the young persons and their parents to improve 
rehabilitation interventions.

Methods

Setting

National Rehabilitation Center for Neuromuscular Diseases 
is a nationwide specialist hospital that provides highly spe-
cialized knowledge to people with a neuromuscular diagno-
sis, their families, and health professionals from hospitals 
and primary care settings (RCFM, National Rehabilitation 
Center for Neuromsucular Diseases [RehabiliteringsCenter 
for Muskelsvind], 2017, 2021). In Denmark, all persons with 
DMD are referred to the National Rehabilitation Center for 
Neuromuscular Diseases by their neurologist or general 
practitioner. Persons with DMD are seen either in the outpa-
tient clinic or at the patients’ homes, once a year by health 
professionals working in multiprofessional teams of nurses, 
psychologists, physicians, occupational therapists, physio-
therapists, and social workers.

Design, Methodology, and Theory

The design of the study was qualitative and guided by inter-
pretive description methodology (Thorne, 2016) and Aaron 

Antonovsky’s theory Sense of Coherence (Antonovsky, 
1987). Interpretive description aims to form empirically and 
theoretically substantiated knowledge that informs practice 
with a view to subsequent action (Thorne, 2016). Knowledge 
is formed inductively from the field, where data is generated 
and developed with an eye for the context. This approach is 
relevant in this project, where the focus is to create knowl-
edge with a view to transferability and future rehabilitation 
practice for people with DMD. The theoretical lens Sense of 
Coherence signifies a coping ability of people to deal with 
everyday life stressors and consists of three elements: (1) 
comprehensibility, which reflects the understanding of the 
stimuli to which one is exposed, (2) manageability, which 
reflects the resources a person has available in himself and in 
the environment, and (3) meaningfulness, which reflects on 
what is significant to the individual (Antonovsky, 1987). The 
stronger a person’s Sense of Coherence is, the greater the 
likelihood that the person will be able to master the stress-
related stimuli that the person experiences in daily life 
(Antonovsky, 1979).

Sampling

The participants were recruited in August 2020 by purposive 
sampling (Thorne, 2016) through the register at the National 
Rehabilitation Center for Neuromuscular Diseases by Ann-
Lisbeth Højberg. The inclusion criteria were young persons 
with DMD, aged 13 to 20 years, registered with the National 
Rehabilitation Center for Neuromuscular Diseases, cogni-
tively able to participate in an interview, understand Danish, 
and who were or had been treated with corticosteroids.  
The age range was decided based on prior knowledge about 
young persons with disabilities (Maxey & Beckert, 2017). 
Persons who met the inclusion criteria received a written 
invitation to participate in an interview. Written consent was 
obtained directly from persons with DMD ≥18 years of age 
and through the parents of persons <18 years. Parents repre-
senting persons with DMD who were <18 years were invited 
directly, and parents of persons with DMD ≥18 years were 
invited after consent from their child. The parents chose 
whether they wanted to participate in the parental interview 
individually or as a couple.

Twenty-four persons with DMD and 30 parents were 
invited to participate, and 10 persons with DMD and 12 par-
ents (representing nine persons with DMD) accepted the 
invitation (Table 1). Fourteen persons with DMD opted out 
of participation due to: not wanting to participate (n = 9) or 
never replied to the invitation (n = 5). One parent opted out 
due to not understanding Danish.

Data Collection

Nineteen semi-structured interviews were conducted by 
Ann-Lisbeth Højberg: 10 individual interviews with the 10 
persons with DMD and six individual interviews with the 
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parents (five mothers and one father) and three couple inter-
views (three mothers and three fathers). Due to the COVID-
19 pandemic, participants were offered the possibility to be 
interviewed online. All participants chose to be interviewed 
in their homes. All interviews were recorded and lasted 
between 26 and 74 minutes for persons with DMD and 
between 22 and 95 minutes for the parents.

A semi-structured interview guide was developed based 
on existing evidence on DMD and experiences from col-
leagues working in the multiprofessional teams at the 
National Rehabilitation Center for Neuromuscular Diseases. 
The interview guide for the persons with DMD was pilot 
tested and adjusted by three young persons with DMD in 
their early 20s. Questions in the interview guides for per-
sons with DMD and their parents were similar but adapted 
to being a person with DMD or being a parent. The inter-
view guide aimed to unfold an understanding of comprehen-
sibility, manageability, and meaningfulness (Antonovsky, 
1979) in relation to everyday life challenges and coping 
with DMD and medical treatment.

Key interview questions for persons with DMD were: 
How does a typical day proceed in your life? What is it like 
to go to school/youth education/further education/work/stay 
at home? What do you enjoy the most during leisure time? 
How is your relationship with your classmates/colleagues? 
What other young people do you spend time with besides 
your classmates/colleagues (online/physical)? How would 
you describe your life now related to years ago? What per-
sonal or practical assistance do you need during a day? What 
would you describe as things you control in your everyday 
life? What matters the most to you during your everyday 
life? What is it like to have DMD? What is good/bad about 
receiving medical treatment for your DMD? How has the 
whole COVID-19 lockdown period affected you? What do 
you do when you have a bad day? How do you envision 
your future? What would be your most important advice to 
others with DMD? What advice would you give other par-
ents with a child with DMD in relation to treatment with 
corticosteroids?

For the parents, the same interview questions were posed, 
but related to their son with DMD, like: How does a typical 
day unfold in your son’s life?

Ethics

This study was conducted in accordance to the Helsinki 
Declaration of 1975 (The World Medical Association, 2016). 
According to the Central Denmark Region Committees on 
Biomedical Research Ethics, the project was not liable to 
notification [Request no. 1-10-72-1-20]. All participants 
were informed about the project by oral and written informa-
tion and were guaranteed anonymity. Written and oral con-
sent was obtained from all participants.

Data Analysis

The methodology interpretive description guided the analy-
sis in a four-step iterative process conducted by all three 
authors (C. Handberg & Jensen, 2021; Thorne, 2016). First, 
all the interview data from the individual and the couple 
interviews were transcribed and uploaded to the qualitative 
software program NVivo™12. Initially, the data were con-
tent, and analysis coded separately by all three authors. Then, 
the authors discussed the initial analyses through constant 
comparison in a process of in-depth exploration by which 
specific elements in relation to the study aim were identified 
(C. Handberg & Jensen, 2021; Thorne, 2016). Second, the 
authors re-read the transcripts and scrutinized the data fur-
ther for specific patterns and connections (C. Handberg & 
Jensen, 2021; Thorne, 2016). Third, a critical appraisal of 
relationships within data was conducted by the authors, 
and the relevance of the thematic options leading to our 
primary categorizations and interpretations was determined 
(C. Handberg & Jensen, 2021; Thorne, 2016). Fourth, an 

Table 1. Demographic and Clinical Characteristics of Study 
Population.

Participants in all N = 22
Participants with DMD* 10/10
 Individual Interviews 10/10
Age  
 15–20 10/10
Educational status  
 Elementary 3/10
 Youth education or other further education 4/10
 Work from home or unemployed 3/10
Personal and practical assistance  
 24 hours a day 5/10
 Only at school 1/10
 Only during leisure time (max 15 hours a month) 1/10
 School and/or at home (3–5 hours a day) and/or  
 during leisure time (max 15 hours a month) 3/10
Corticosteroid treatment start  
 Started between 3 and 5 years of age 5/10
 Started between 6 and 7 years of age 5/10
Ambulation  
 <14 years age 5/10
 14–17 years age 2/10
 15–20 years age (wheelchair outside) 3/10
Participants—parents** 12/12
 6 Individual interviews 6/12
 3 Couple interviews 6/12
Sex  
 Female 8/12
 Male 4/12

*Duchenne muscular dystrophy.
**The parents chose whether they wanted to participate in the interview 
alone or as a couple.
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extraction was made of the acknowledged main messages and 
key insights (C. Handberg & Jensen, 2021; Thorne, 2016).

For the aim, interview guide, analysis, and writing up of 
the findings, the theoretical lens of Aaron Antonovsky’s 
Sense of Coherence theory was applied (Antonovsky, 1979, 
1987) to supplement the inductive interpretive description 
methodology. Antonovsky’s Sense of Coherence theory 
relates to the idea that life unavoidably offers stressors to 
humans, and that some people handle these stressors better 
than others (Antonovsky, 1979, 1987). As mentioned above 
three core elements represent Sense of Coherence: compre-
hensibility, manageability, and meaningfulness (Antonovsky, 
1979, 1987). In relation to the present study, Sense of 
Coherence theory was relevant to apply to help gain insight 
into perspectives on everyday life challenges and coping in 
young persons with DMD on corticosteroid treatment and 
their parents.

Results

The analysis of everyday life challenges when living with 
DMD and the medical treatment of DMD showed that the 
participants with DMD seemed to exist in a flux between 
experiencing greater Sense of Coherence revolving around 
normality and less Sense of Coherence that exposed their 
vulnerability (Figure 1). All participants (persons with DMD 
and parents) expressed the full continuum in various degrees. 
The participants with DMD seemed to exist in a state that 
shifted between displaying bodily ability but at the same 
time facing a reality in an everyday life living with a disabil-
ity causing constant bodily challenges. The parents and chil-
dren reported the same challenges, but for the most part the 
parents described their child’s challenges in everyday life as 
worse or more extensive than the child would. Emotionally, 
both groups of participants described the persons with DMD 

to be content during their everyday lives, but they also stated 
that they felt anxious about the existential conditions of life. 
Sociably, the persons with DMD explained that they had an 
active and outgoing life, but both groups of participants 
explained a different side of the persons with DMDs’ every-
day lives where they felt lonely and isolated. Finally, the per-
sons with DMD explained that they felt independent and free 
to do what they wanted, but at the same time both parents and 
the persons with DMD displayed many challenges related to 
being dependent during most situations in everyday life 
(Figure 1).

Bodily Ability and Disability

The persons with DMD emphasized that they wanted to 
live a life like everyone else, using words like living “an 
ordinary life” or “a normal life.” The participants with 
DMD did not initially describe their DMD as a problem or 
a challenge, but as they revealed more details about their 
everyday lives, they did reach a meaningful explanation 
regarding how DMD and the side effects of their medical 
treatment prevented them from being like everyone else. 
Both groups of participants explained that the persons with 
DMD experienced the steroid treatment as both strengthen-
ing and at the same time weakening them. Related to 
strengthening, they explained that the medication pro-
longed their walking ability, helped retain strength in their 
arms and fingers for longer than anticipated, and that they 
in general felt stronger.

I think, that if I hadn’t started taking my meds you know. . . I 
can’t remember which year it was, but then I probably wouldn’t 
have been able to walk for as long, and I wouldn’t have the 
strength in my arms in the way I do now.

(Person with DMD, No. E).

Figure 1. Understanding everyday life challenges in young persons with Duchenne muscular dystrophy treated with corticosteroids - a 
flux between experiencing greater Sense of Coherence and less Sense of Coherence.
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Both the persons with DMD and their parents explained how 
side effects from the steroids caused the persons with DMD 
to be much smaller and younger looking than their peers due 
to growth retardation, and that an increased appetite often 
entailed weight gain. In addition, the medication caused 
them to become moon faced and led to osteoporosis and 
delayed puberty. The parents and the persons with DMD 
expressed that everyday life for the person with DMD was 
limited and challenged by the disease and the side effects and 
that the persons with DMD wanted to be like everybody 
else—especially like their friends.

Yes, and to be like others, it can. . . it can. . . that’s pretty 
important actually, when you’re in a wheelchair and are trying to 
be as normal as possible then. . . But it is pretty annoying that you 
get these fat chins because of the meds, I’m really sick of that. 

(Person with DMD, No. F).

Or as another person with DMD said:

With my height you know. . . and my friends also have some 
insider jokes which are different from mine. And I don’t really 
get them at all. . . get anything. . . it’s like. . . I feel stupid 
compared to them. I know I’m not. . ., but you sort of get to feel 
that way. . . It’s not a great feeling . . . in some sort of way. It. . . 
it really gets to me. . . a lot actually because I feel I have a lot to 
say. But I’m convinced they think: ‘He’s so fucking childish.’ 

(Person with DMD, No. C).

The parents and the persons with DMD elaborated on the 
challenges related to living with a disability, visible to every-
one else. The physical side effects were described by both 
groups as a condition they had to learn to comprehend and 
manage in their everyday lives. Due to being small and look-
ing younger, they often were mistaken for being younger, 
and they related how they fought stigmatization, bullying, 
and prejudices by, for instance, wearing bigger shoes, getting 
tattoos, and dressing up to appear and be regarded as older.

Yes, and let me just show you. . ., I got a tattoo on my arm. In 
that way I can also display that I’m old enough. . . old enough 
to get one of those.

(Person with DMD, No. F).

The parents acknowledged that physical appearance affected 
the behavior of their child and explained that they constantly 
had to push and support their child into taking more initia-
tives and be more outgoing. What seemed to matter to the 
persons with DMD was being able to be “normal,” for 
instance, in relation to their school, studies, or work. They 
described a desire to look like their friends and explained 
that they wanted to make “normal” confident choices in 
relation to their life. However, at the same time persons with 
DMD and their parents both described that the persons with 
DMD often had other interests than their friends when it 
came to sexuality and activities related to that. This might be 

caused by a late puberty due to steroids. The older partici-
pants explained that as they got older, they found it easier to 
comprehend, manage, and accept that they were different 
from their friends in some ways but the same in so many 
other ways. They instead chose to focus on things that they 
found interesting like gaming, politics, food, socializing with 
their families. They also explained that as they got older, 
they became were more open, outgoing, and curious regard-
ing the future and possibilities and worried less about their 
appearance.

I have learned what I can do and what I can’t do. And that’s. . . 
Imagine having a neuromuscular disorder and never realizing 
what you’re able to do. You know, you just do what your parents 
tell you to do. No challenges. It sounds fucking boring. Well, 
you must stop regarding yourself as another kind of human 
being – a different species than everyone else. You’re not! 
You’re the same!

(Person with DMD, No. J).

Content and Anxious

The persons with DMD initially explained that they were 
happy, felt well, and were content in their lives, and that 
there were more good days than bad days. As the interviews 
unfolded, however, they described being sad, angry, afraid, 
and anxious. The persons with DMD and their parents 
described an everyday life for the persons with DMD with 
challenges related to comprehending and finding existential 
meaning in their condition in life.

We did realize that it was pretty difficult to get him to socialize 
during summer camp. It was rather difficult – you know – he 
preferred to spend time with me instead of the other children or 
he preferred to drive around camp alone. And it was like. . .come 
on. . .’Get going’. . . until. . .and he gained weight and gained 
weight due to his meds and he stopped walking at the age of 8.

(Parent to person with DMD, No. N).

In general, the persons with DMD and their parents had an 
existential worry about life, knowing life with DMD would 
probably not be as long as that of other people. Some of the 
parents and persons with DMD described being worried, 
anxious, and afraid of early death. The persons with DMD 
explained that they did not know what to expect from life and 
that they could be hesitant to plan proactively because they 
did not know for how long they would live. Another worry 
for both groups of participants was the unknown progression 
of the person with DMDs’ disease, and one participant wor-
ried about the possibility of ending in a ventilator. During the 
COVID-19 lockdown, these thoughts deteriorated, and they 
felt worse than before the pandemic.

It’s difficult. . . how the future will turn out. That’s something we 
think about constantly.

(Parent to person with DMD, No. R).
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These worries about life, the future, and their relatives had in 
some ways psychologically matured the participants to an 
older age than they were, which contrasted with their young-
looking bodies. The oldest participants with DMD reflected 
on these existential worries being easier to cope with as they 
got older and that they found it easier to comprehend the 
meaning of living with DMD and not let depressive thoughts 
take over too much. Furthermore, they described that they 
had learned to manage not to put themselves in a too vulner-
able emotional position.

As one participant with DMD explained:

Yes, because a person with DMD – doesn’t get to live as long as 
most people – it is therefore important to explore the things that 
you want to explore.

(Person with DMD, No. B).

In contrast to these participants, others explained that they 
planned regardless of their DMD and made plans for the future.

I think I’ve become more responsible you know, and ready to 
take on responsibilities and. . . I actually do feel. . . I have more 
knowledge I can use proactively and that. . . in general it is a 
good change in relation to my personality.

(Person with DMD, No. K).

Sociable and Lonely

The persons with DMD described their social life as very 
active, and that they were outgoing or had many online 
friends and enjoyed online gaming as a central event in their 
everyday lives. Nevertheless, as the interviews progressed, 
these statements changed somewhat, and both parents and 
persons with DMD shared a reality that was slightly different 
from the outgoing social life previously described by the per-
sons with DMD. Both groups of participants described an 
everyday life for the persons with DMD—especially during 
the COVID-19 pandemic—but also before the pandemic that 
was less active and lacking in variety than the life they ini-
tially had described. As one parent explained:

Friends, buddies, and social life. . . He does have some really 
good friends with whom he hangs out, but not often enough.

(Parent to person with DMD, No. Q).

Or as a person with DMD said:

You can get lonely when living with a disability, because . . . 
they. . . the friends don’t reflect on the fact that there is a reason 
why you cannot. . . why you’re not able to. . . And they might 
think ‘Well that’s because he doesn’t bother.’ Then. . .then you 
might in a way get even more left out. . .that’s what I think.

(Person with DMD, No. C).

Both groups of participants described that the persons with 
DMD spend a lot of time at home, mainly with their online 

gaming community but also with their families. The per-
sons with DMD explained that they were often left behind 
by their friends, who tended to forget to invite them to 
social gatherings or remember to contact them regularly. 
The persons with DMD found it difficult to maintain friend-
ships and explained that their friends tended to seek new 
friendships at the start of new educational or leisure activ-
ity. On the other hand, the COVID-19 pandemic lockdown 
was also a relief for some because everyone was “on equal 
terms” in the sense that everyone was at home and social-
izing online whereas physical friendships were few. In 
school or during youth education programs, they spend 
time with their classmates, but often got left behind if there 
were social events after hours. The parents and the persons 
with DMD explained that the classmates seemed to forget 
about the persons with DMD and how much it could hurt to 
feel or see them deselected and alone, and how important 
friendships were to them and how they treasured the few 
“physical” friends they had.

He came home and told me. . . and at that point I have to admit 
it was difficult to be a parent. . . because he came home and told 
me that his friend had said: ‘I’m throwing a party, but it’s going 
to be somewhat wild, so I’m not inviting you.’

(Parent to person with DMD, No. Q).

The persons with DMD described their need for something 
fun to happen and how much they yearned to be part of all 
the fun stuff that their schoolmates were having after school 
hours.

It’s like. . . I think it’s because I cannot. . . I cannot do the same 
things as my friends and that is really frustrating at times, 
because I want to be able to play soccer or go for a walk or 
whatever they tend to do. And that. . .that . . .I feel how 
frustrating that is to me, because I feel in way – I get left out.

(Person with DMD, No. C).

Both groups of participants explained that the persons with 
DMD also had friends with DMD but mentioned that it was 
important that they were on the same level of functioning as 
themselves or better. The parents explained that the reality of 
their child with DMD was that they appeared shy, unenter-
prising, and at times lazy.

I think that he would love to be much more outgoing, and be 
with friends, spend a lot more time with them, and participate 
when they’re doing different things. But reality is that he often 
has something. . . or he was not present when they decided to 
do stuff.

(Parent to person with DMD, No. N).

Spending time with family and close relatives who were 
physically present was described by parents and persons 
with DMD as very meaningful and rewarding. Instead of 
having friends from school or youth education, participants 
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from both groups described how they became close to their 
personal assistant due to spending so much time together.

It’s about creating a relationship. I don’t consider my personal 
assistant as my assistant. I regard them as my friends AND 
assistants, but, for instance, when I need help to visit the toilet 
– then that’s what we talk about, and then afterwards. . . The 
rest of the time I regard them as friends.

(Person with DMD, No. J).

Independent and Dependent

The persons with DMD started the interviews by talking 
about the independent life they led, but also about an every-
day life where they were dependent on others much of the 
time. They expressed a wish to be independent like their 
friends, and they explained how this was possible to some 
degree through help and support from mainly their parents. 
They described being dependent on help and support from 
family, friends, personal assistants, and from the public 
healthcare and social and/or educational systems. On an indi-
vidual level, the persons with DMD also explained the 
dependency as a burden when wanting to be young and inde-
pendent. They wished to be independent but at the same time 
chose to spend time with their parents because they were 
there and knew their everyday challenges.

But I do want them to talk to, because I don’t feel I can have 
personal conversations with anyone but my parents. And that is 
sometimes pretty annoying.

(Person with DMD, No. C).

The parents emphasized the burden it could be to always 
guard their child, who in some contexts was an adult in terms 
of age, but still highly dependent on them as parents to help 
them physically and psychosocially to become more mature 
and independent. The parents moreover stressed how impor-
tant it was to make their child independent and resourceful, 
like, contacting the authorities in relation to applying for 
help and assistance.

He has to make that call because. . . and that’s one thing I really 
think I need him to learn. From the first time when he sat there 
by the phone and didn’t have the courage to call those social 
workers.

(Parent to person with DMD, No. U).

The participants with DMD and their parents were very 
much reliant and dependent on the public “system” for the 
help they needed to be able to manage an everyday life in 
the best possible way. Help from the system could be in 
form of for instance personal assistance, assistive devises, 
support in relation to work or education. In general, the per-
sons with DMD and their parents did not display much 
confidence in the system and laws in relation to getting 
the needed help from public authorities. The participants 

(especially the parents) had negative experiences with a 
public system in which everything was very complicated 
and time-consuming.

The care coordinator has made a rule only to look at appeals 
from [name] once a month because she feels that the number of 
appeals from [name] are to such a degree where she cannot keep 
up. Whereas we think we don’t make appeals for fun. We make 
them because [name] has needs which have not been met.

(Parent to person with DMD, No. Y).

The parents described how difficult it was to navigate in the 
system and to know what help and support was possible and/
or could be expected. Additionally, they explained how the 
personal assistants on which they were highly dependent 
sometimes quit, and they therefore had new people in their 
houses and that it took time to trust and rely on these people. 
In relation to this, the older participants with DMD described 
how they sometimes found it difficult to have the role as an 
employer for their personal assistants when at the same time 
they were in a close relationship or even friends with the 
personal assistant.

Discussion

The findings on everyday life challenges when living with 
DMD and being treated with corticosteroids showed that the 
persons with DMD seemed to exist in a flux between expe-
riencing greater Sense of Coherence through their narratives 
on normality and less Sense of Coherence, exposing their 
vulnerability. Both groups of participants explained that the 
persons with DMD were in a state that shifted between: 
Bodily Ability and Disability, being Content and Anxious, 
feeling Sociable and Lonely, and being Independent and 
Dependent. It is a paradox that persons with DMD are 
treated with corticosteroids that they know will suppress 
progression of their disease, but at the same time entail seri-
ous side effects like growth restrictions, weight gain, and 
being emotionally unbalanced (Birnkrant, Bushby, Bann, 
Apkon, Blackwell, Colvin, et al., 2018; Manzur et al., 2008). 
The persons with DMD and their parents explained chal-
lenges related to everyday life in general with DMD and 
corticosteroid treatment but did not specify which chal-
lenges related to the medicine and which related to DMD.

Considering our findings in relation to Aaron Antonovsky’s 
salutogenic model and Sense of Coherence, the coping capac-
ity of persons with DMD is related to dealing with everyday 
life stressors in relation to comprehensibility, manageability, 
and meaningfulness (Antonovsky, 1979, 1987). The saluto-
genic model indicates two mechanisms of importance: a 
behavioral mechanism that highlights the opportunity to 
empower people to use their resistant resources in stressful 
life situations and a perceptual mechanism related to dealing 
with life situation stressors by reflecting and understanding 
stressful and the available resources (Antonovsky, 1987, 
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1996; Super et al., 2016). Resistant resources in life situations 
are important in regard to creating conducive experiences in 
life supporting development and promotion of Sense of 
Coherence, whereas resistance deficit can undermine a per-
son’s Sense of Coherence (Antonovsky, 1987).

The life a person leads and the patterns in that life are 
defining for how well that person does in relation to experi-
encing Sense of Coherence. These patterns are founded in the 
balance which exists between resistant resources and resistant 
deficit during childhood and adolescence (Antonovsky, 
1987). Sense of Coherence is often considered to be a stable 
entity which is developed from young adulthood and onward, 
stabilizing around the age of 30 (Super et al., 2016).

The persons with DMD in our study were 15 to 20 years 
old, and adolescence is, in general, known to be a sensitive 
and susceptible period of life where one’s personality is 
founded (Antonovsky, 1987). This sensitive period becomes 
even more vulnerable when a person is living with a disabil-
ity and visible side effects of medical treatment (Maxey & 
Beckert, 2017), which was also shown in our study. 
Adolescents with a disability face many challenges in com-
mon with their typically developing peers and are more 
aware of a wish to be like their peers (Maxey & Beckert, 
2017). Research like the present study shows that during cer-
tain periods of life persons with DMD are exposed to stress-
ors. In our study, stressors for the persons with DMD seemed 
to promote the resistant deficit elements related to the find-
ings of being anxious, lonely, and dependent.

Adolescents with disabilities face many of the same chal-
lenges and desires as their peers, for education, friendships, 
and social participation, but often there are fewer opportuni-
ties for participation (Maxey & Beckert, 2017); this was also 
an area that both groups of our participants described as 
being especially challenging. These findings are underlined 
by research showing that after completing primary school, 
young persons with disabilities often experience periods of 
insecurity and loneliness (Hansen, 2008; Maxey & Beckert, 
2017). The persons with DMD emphasized that they wanted 
to be normal and treated like everyone else but experienced 
that other people at times perceived and treated them differ-
ently than they did to young people without disabilities. In a 
study on adolescents with neuromuscular disorders, it was 
shown that the adolescents often experienced being rejected 
by peers and that they often felt misunderstood (Vuillerot 
et al., 2010). Some of the findings in our study were similar, 
the adolescents with DMD being challenged physically, psy-
chologically, and socially by many life situation stressors at 
such a fragile time of life. Earlier stressors often will con-
tinue to occur in life in different shapes and forms, and the 
experience of Sense of Coherence will be affected by the 
ability to comprehend and manage stressors (Antonovsky, 
1987). Negative attitudes toward people with a disability 
persist in society and based on the statements from our par-
ticipants’ explaining how they fought stigmatization, bully-
ing, and prejudices by, for instance looking different such 

attitudes might impact the person with DMDs’ potential inte-
gration into society. Thus, the persons with DMD would 
indeed benefit from developing a Sense of Coherence in their 
lives but also, they need support because resilience is contin-
gent on both inner and outer resources. Additionally, persons 
with DMD have been shown to report significantly lower 
quality of life than their healthy peers (Uzark et al., 2012), 
but despite decreased physical functioning, older boys seem 
to attain a better psychosocial quality of life than perceived 
by their parents or achieved by younger boys (Otto et al., 
2017; Uzark et al., 2012). Therefore, it is important to pro-
mote the resistant resources that can help the participants 
with DMD to cope with comprehending, managing, and 
finding meaning in life.

The elements that were promoted by resistant resources 
among our participants seemed to be related to enhancing 
bodily ability, and being content, sociable, and independent. 
The persons with DMD talked in positive terms about every-
day life, describing life with DMD as meaningful and man-
ageable, and even though their daily life appeared to be more 
challenging, a behavior that seems like a healthy coping 
mechanism in accordance with Sense of Coherence theory 
(Antonovsky, 1987). Feelings like hope and excitement 
(compared to hopelessness and apathy) will promote the 
experience of Sense of Coherence, and among both groups 
of our participants, it seemed like particularly the older par-
ticipants with DMD were more driven by their resistant 
resources, which to some degree caused them to project a 
stronger Sense of Coherence. This is in accordance with 
Sense of Coherence theory, underlining how the personality 
is formed along the way and that the resistant resources nor-
mally increase with age. These findings relate well to the dis-
ability paradox that revolves around the fact that many 
people living with disabilities report that they experience a 
good or excellent quality of life dependent upon finding a 
balance physically, psychologically, and socially (Albrecht 
& Devlieger, 1999). Therefore, it will be especially impor-
tant to support the younger group of boys with DMD at an 
early state, strengthening their behavioral mechanisms. 
Support from parents and/or health professionals will 
enhance the boys’ resistant resources in stressful life situa-
tions and their perceptual mechanism related to handling life 
situation stressors by reflecting and understanding what the 
available resources are for the specific person in a precise 
situation (Taylor et al., 2016). Future research should inves-
tigate the developmental patterns unique to adolescents with 
DMD in relation to relatives and the specific needs related to 
social support regarding the different age groups within ado-
lescence. In addition, it would be relevant to conduct parent-
child dyads and dyadic analysis which could hold a potential 
contribution to the insights of the challenges related to the 
persons with DMD and their parents. Finally future research 
should explore gender-related influences on the persons with 
DMD to extend an understanding of responses to life circum-
stances in this context.
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Methodological Considerations

To ensure rigor and credibility in the study, we will address 
four elements of importance in relation to evaluating an 
interpretive description study: epistemological integrity, 
analytical logic, interpretive authority, and representative 
credibility (Thorne, 2016).

The epistemological integrity in our study was based in 
Aaron Antonovsky’s Sense of Coherence theory and our 
approach was founded in the inductive scaffold of inter-
pretive description (Thorne, 2016). Sense of Coherence 
influenced the aim, the interview guide, the analyses, the 
interpretation of data, and the writing up of our findings 
(Antonovsky, 1979, 1987). Being consistent with the use of 
Sense of Coherence made our interpretive authority clearer 
and more transparent. We acknowledge that there could be a 
potential risk of the analysis being deductive when applying 
Sense of Coherence as a theoretical lens, however it was 
used as inspiration and guide in the analysis, which can 
explain that it is not so distinct or apparent in the results sec-
tion. In relation to our analytical logic, we moved from raw 
data to the four analytical steps and our interpretation guided 
by Sense of Coherence, but still in an inductive manner. 
This process was ensured and substantiated by applying 
quotes throughout the results section. Even though the con-
cept of Sense of Coherence aims to promote health, recent 
studies have questioned this stability of Sense of Coherence 
due to an unclear understanding of the mechanisms underly-
ing Sense of Coherence (Super et al., 2016). This entails 
challenges related to determining what is specifically needed 
in health promotion activities to strengthen Sense of 
Coherence for the groups under study (Antonovsky, 1996; 
Super et al., 2016).

The representative credibility in this study can be argued 
to be uncertain due to the small sample of persons with 
DMD. Only boys were included in the study, since the dis-
ease almost never occurs in girls, and no girls with the diag-
nosis were registered at National Rehabilitation Center for 
Neuromuscular Diseases (Silva et al., 2020). Nevertheless, 
our sample even though small represented almost half of the 
persons with DMD in Denmark in the studied age group. 
Moreover, triangulation of data was ensured by interviewing 
both the persons with DMD and their parents. Research 
using the interpretative description methodology, does not 
have an endpoint with an assumption of data saturation 
which would imply that all information from the participants 
had been heard so frequently that it could be anticipated 
(Thorne, 2016). The representation of participants and data 
ensured a nuanced and broad data set that supported our find-
ings well. The parents and persons with DMD explained the 
challenges in general but did not however go into detail on 
whether the challenges they described were related to corti-
costeroids or DMD even though our initial intention was to 
point out the specific role of corticosteroids versus the DMD. 
The findings reflected challenges in everyday life for young 

persons with DMD and their parents, and such challenges 
might be similar to and relevant for other groups of young 
people living with a disability and their parents in other con-
texts, countries, and populations.

Conclusions

This study provided insight into everyday life challenges of 
young persons with DMD in Denmark treated with cortico-
steroids perceived by the young persons and their parents. 
The participants in our study seemed to exist in a flux 
between experiencing greater Sense of Coherence through 
their narratives on normality and another reality with less 
Sense of Coherence, exposing their vulnerability. To improve 
rehabilitation interventions and underpin future health pro-
motion efforts for persons with DMD, it seems important to 
aim at supporting resistance resources promoting bodily 
ability, and being content, sociable, and independent. The 
behavioral and perceptive mechanisms of support should be 
designed to meet physical, psychological, and social needs, 
which, we suggest, will be relevant for health promotion and 
strengthening Sense of Coherence in the persons with DMD. 
The successful application of behavioral and perceptive 
mechanisms will empower the persons with DMD to deal 
with stressors that can have a positive influence on their 
health, and furthermore contribute to constant and meaning-
ful life experiences that increase and reinforce the experience 
of Sense of Coherence.

Practice Implications

To improve rehabilitation interventions for young persons 
with DMD, nurses and other health professionals and peers 
can support an experience of Sense of Coherence through 
provision of knowledge and counseling. Rehabilitation ini-
tiatives must support biopsychosocial resistance resources 
promoting bodily ability and being content, sociable, and 
independent in young persons with DMD. Online services 
seem like a good possibility for young persons with a dis-
ability to be more actively involved, and the practice impli-
cations therefore point to further development of online 
rehabilitation services such as information, advice, and 
knowledge from health professionals on how to manage 
everyday life’s physical, psychological, and social chal-
lenges related to DMD and medical treatment. Likewise, 
structured professional and peer-support rehabilitation online 
groups for persons with DMD and their parents should be 
provided, where young persons with DMD and their parents 
are given the opportunity to meet and share experiences with 
peers online.

Acknowledgments

We would like to thank all the persons with DMD and their parents 
who generously shared both their time and stories and participated 
in making this study possible.



10 Global Qualitative Nursing Research

Author Contributions

All authors have made substantial contributions to all of the follow-
ing: (1) the conception and design of the study, or acquisition of 
data, or analysis and interpretation of data, (2) drafting the article or 
revising it critically for important intellectual content, (3) final 
approval of the version to be submitted.

Data Availability Statement

The data that support the findings of this study are available on 
request from the corresponding author. The data are not publicly 
available due to privacy or ethical restrictions.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The authors disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: This 
work was supported by Ludvigsen’s Foundation [grant number 
B5520].

ORCID iD

Charlotte Handberg  https://orcid.org/0000-0002-1378-2449

References

Albrecht, G. L., & Devlieger, P. J. (1999). The disability para-
dox: high quality of life against all odds. Social Science & 
Medicine, 48(8), 977–988. https://doi.org/10.1016/s0277-
9536(98)00411-0

Antonovsky, A. (1979). Health, stress and coping (1st ed.,  
p. 0875894127). Jossey-Bass.

Antonovsky, A. (1987). Unravelling the mystery of health (1st ed.). 
Jossey-Bass.

Antonovsky, A. (1996). The salutogenic model as a theory to guide 
health promotion. Health Promotion International, 11(1),  
11–18. https://doi.org/10.1093/heapro/11.1.11

Benditt, J. O., & Boitano, L. (2005). Respiratory support of indi-
viduals with Duchenne muscular dystrophy: Toward a standard 
of care. Physical Medicine and Rehabilitation Clinics of North 
America, 16(4), 1125–1139, xii. https://doi.org/10.1016/j.pmr 
.2005.08.017

Birnkrant, D. J., Bushby, K., Bann, C. M., Apkon, S. D., Blackwell, 
A., Brumbaugh, D., Case, L. E., Clemens, P. R., Hadjiyannakis, 
S., Pandya, S., Street, N., Tomezsko, J., Wagner, K. R., Ward, 
L. M., & Weber, D. R.; for the DMD Care Considerations 
Working Group. (2018). Diagnosis and management of 
Duchenne muscular dystrophy, part 1: Diagnosis, and neuro-
muscular, rehabilitation, endocrine, and gastrointestinal and 
nutritional management. Lancet Neurology, 17(3), 251–267. 
https://doi.org/10.1016/S1474-4422(09)70271-6

Birnkrant, D. J., Bushby, K., Bann, C. M., Apkon, S. D., Blackwell, 
A., Colvin, M. K., Cripe, L., Herron, A. R., Kennedy, A., 
Kinnett, K., Naprawa, J., Noritz, G., Poysky, J., Street, N., 
Trout, C. J., Weber, D. R., & Ward, L. M. (2018). Diagnosis 
and management of Duchenne muscular dystrophy, part 3: 

primary care, emergency management, psychosocial care, and 
transitions of care across the lifespan. Lancet Neurology, 17(5), 
445–455. https://doi.org/10.1016/s1474-4422(18)30026-7

D’Angelo, M. G., Lorusso, M. L., Civati, F., Comi, G. P., Magri, 
F., Del Bo, R., Guglieri, M., Molteni, M., Turconi, A. C., & 
Bresolin, N. (2011). Neurocognitive profiles in Duchenne 
muscular dystrophy and gene mutation site. Pediatric 
Neurology, 45(5), 292–299. https://doi.org/10.1016/j.pediatr-
neurol.2011.08.003

Emery, A., Muntoni, F., & Quinlivan, R. (2015). Duchenne muscu-
lar dystrophy (4th ed.). Oxford University Press.

Gibson, B. E., Mistry, B., Smith, B., Yoshida, K. K., Abbott, D., 
Lindsay, S., & Hamdani, Y. (2014). Becoming men: Gender, 
disability, and transitioning to adulthood. In Health, 18(1),  
95–114. https://doi.org/10.1177/1363459313476967

Handberg, C., & Jensen, A. L. (2021). Interpretive Description –  
An applied research methodology [Interpretive Description –  
En anvendelsesorienteret forskningsmetodologi] (1st ed.). 
Aarhus University Press [Aarhus Universitetsforlag].

Hansen, N. H. M. (2008). 4(7). Young and with a disability 
[Ung med Handicap]. CEFU, Center for Handicapforskning. 
Undgdomsforskning, 7(4), 7–14. https://www.cefu.dk/media 
/163999/ungdomsforskning_nr_4_08_version2.pdf

Hendriksen, R. G. F., Lionarons, J. M., Hendriksen, J. G. M., Vles, 
J. S. H., McAdam, L. C., & Biggar, W. D. (2017). Development 
of a new self-reporting instrument measuring benefits and side 
effects of corticosteroids in Duchenne muscular dystrophy: 
Report from a pilot study. Journal of Neuromuscular Diseases, 
4(3), 217–236. https://doi.org/10.3233/JND-170223

Hoffman, E. P. (2020). Pharmacotherapy of Duchenne muscu-
lar dystrophy. In: W. Kiess, M. Schwab, & J. van den Anker 
(Eds.), Handbook of experimental pharmacology (Vol. 261,  
pp. 25–37). Springer. https://doi.org/10.1007/164_2019_256

Houde, S., Filiatrault, M., Fournier, A., Dubé, J., D’Arcy, S., 
Bérubé, D., Brousseau, Y., Lapierre, G., & Vanasse, M. (2008). 
Deflazacort use in Duchenne muscular dystrophy: An 8-year 
follow-up. Pediatric Neurology, 38(3), 200–206. https://doi.
org/10.1016/j.pediatrneurol.2007.11.001

Koeks, Z., Bladen, C. L., Salgado, D., van Zwet, E., Pogoryelova, 
O., McMacken, G., Monges, S., Foncuberta, M. E., Kekou, K., 
Kosma, K., Dawkins, H., Lamont, L., Bellgard, M. I., Roy, A. 
J., Chamova, T., Guergueltcheva, V., Chan, S., Korngut, L., 
Campbell, C., . . . Lochmüller, H. (2017). Clinical Outcomes 
in Duchenne Muscular Dystrophy: A study of 5345 patients 
from the TREAT-NMD DMD global database. Journal of 
Neuromuscular Diseases, 4(4), 293–306. https://doi.org/10 
.3233/jnd-170280

Landfeldt, E., Thompson, R., Sejersen, T., McMillan, H. J., 
Kirschner, J., & Lochmüller, H. (2020). Life expectancy at 
birth in Duchenne muscular dystrophy: A systematic review 
and meta-analysis. European Journal of Epidemiology, 35(7), 
643–653. https://doi.org/10.1007/s10654-020-00613-8

Magri, F., Govoni, A., D’Angelo, M. G., Del Bo, R., Ghezzi, S., 
Sandra, G., Turconi, A. C., Sciacco, M., Ciscato, P., Bordoni, 
A., Tedeschi, S., Fortunato, F., Lucchini, V., Bonato, S., 
Lamperti, C., Coviello, D., Torrente, Y., Corti, S., Moggio, 
M., . . . Comi, G. P. (2011). Genotype and phenotype char-
acterization in a large dystrophinopathic cohort with extended 
follow-up. Journal of Neurology, 258(9), 1610–1623. https://
doi.org/10.1007/s00415-011-5979-z

https://orcid.org/0000-0002-1378-2449
https://doi.org/10.1016/s0277-9536(98)00411-0
https://doi.org/10.1016/s0277-9536(98)00411-0
https://doi.org/10.1093/heapro/11.1.11
https://doi.org/10.1016/j.pmr.2005.08.017
https://doi.org/10.1016/j.pmr.2005.08.017
https://doi.org/10.1016/S1474-4422(09)70271-6
https://doi.org/10.1016/s1474-4422(18)30026-7
https://doi.org/10.1016/j.pediatrneurol.2011.08.003
https://doi.org/10.1016/j.pediatrneurol.2011.08.003
https://doi.org/10.1177/1363459313476967
https://www.cefu.dk/media/163999/ungdomsforskning_nr_4_08_version2.pdf
https://www.cefu.dk/media/163999/ungdomsforskning_nr_4_08_version2.pdf
https://doi.org/10.3233/JND-170223
https://doi.org/10.1007/164_2019_256
https://doi.org/10.1016/j.pediatrneurol.2007.11.001
https://doi.org/10.1016/j.pediatrneurol.2007.11.001
https://doi.org/10.3233/jnd-170280
https://doi.org/10.3233/jnd-170280
https://doi.org/10.1007/s10654-020-00613-8
https://doi.org/10.1007/s00415-011-5979-z
https://doi.org/10.1007/s00415-011-5979-z


Handberg et al. 11

Manzur, A. Y., Kuntzer, T., Pike, M., & Swan, A. (2008). Gluco-
corticoid corticosteroids for Duchenne muscular dystrophy.  
Cochrane Database of Systematic Reviews, 1, Cd003725. 
https://doi.org/10.1002/14651858.CD003725.pub3

Maxey, M., & Beckert, T. E. (2017). Adolescents with disabilities. 
Adolescent Research Review, 2(2), 59–75. https://doi.org/10 
.1007/s40894-016-0043-y

McDonald, C. M., Henricson, E. K., Abresch, R. T., Duong, T., 
Joyce, N. C., Hu, F., Clemens, P. R., Hoffman, E. P., Cnaan, 
A., & Gordish-Dressman, H. (2018). Long-term effects of glu-
cocorticoids on function, quality of life, and survival in patients 
with Duchenne muscular dystrophy: A prospective cohort 
study. Lancet, 391(10119), 451–461. https://doi.org/10.1016/
S0140-6736(17)32160-8

National Rehabilitation Center for Neuromsucular Diseases, RCFM  
[RehabiliteringsCenter for Muskelsvind, RCFM]. (2017). 
Coperate Plan 2017-2021 [Virksomhedsplan 2017 - 2021]. 
http://rcfm.dk/wp-content/uploads/2017/01/Virksomhedsplan 
-2017-2019.pdf

National Rehabilitation Center for Neuromsucular Diseases, RCFM 
[RehabiliteringsCenter for Muskelsvind, RCFM]. (2021). 
https://rcfm.dk/

Otto, C., Steffensen, B. F., Højberg, A. L., Barkmann, C., Rahbek, 
J., Ravens-Sieberer, U., Mahoney, A., Vry, J., Gramsch, K., 
Thompson, R., Rodger, S., Bushby, K., Lochmüller, H., & 
Kirschner, J. (2017). Predictors of health-related quality of life 
in boys with Duchenne muscular dystrophy from six European 
countries. Journal of Neurology, 264(4), 709–723. https://doi.
org/10.1007/s00415-017-8406-2

Rahbek, J., Steffensen, B. F., Bushby, K., & de Groot, I. J. (2015). 
206th ENMC International Workshop: Care for a novel group of 
patients - adults with Duchenne muscular dystrophy Naarden, 
The Netherlands, 23-25 May 2014. Neuromuscular Disorders, 
25(9), 727–738. https://doi.org/10.1016/j.nmd.2015.05.005

Saetrang, T., Bjørk, I. T., Capjon, H., & Rasmussen, M. (2019). Parent-
child communication and timing of interventions are challenges 
in the Duchenne muscular dystrophy care. Acta Paediatrica, 
108(3), 535–540. https://doi.org/10.1111/apa.14537

Silva, T. H. D., Anequini, I. P., Fávero, F. M., Voos, M. C., Oliveira, 
A. S. B., Telles, J. A. R., & Caromano, F. A. (2020). Functional 
performance and muscular strength in symptomatic female 
carriers of Duchenne muscular dystrophy. Arquivos de Neuro-
Psiquiatria, 78(3), 143–148. https://doi.org/10.1590/0004-
282x20190168

Super, S., Wagemakers, M. A. E., Picavet, H. S. J., Verkooijen, K. 
T., & Koelen, M. A. (2016). Strengthening sense of coherence: 
Opportunities for theory building in health promotion: Fig. 1. 
Health Promotion International, 31(4), 869–878. https://doi.
org/10.1093/heapro/dav071

Taylor, A. G., Adelstein, K. E., Fischer-White, T. G., Murugesan, M., & 
Anderson, J. G. (2016). Perspectives on living with fibromyalgia. 
Global Qualitative Nursing Research, 3, 2333393616658141. 
https://doi.org/10.1177/2333393616658141

The World Medical Association. (2016). WMA Declaration of 
Helsinki – Ethical principles for medical research involving 
human subjects (Vol. 2016). https://www.wma.net/policies 

-post/wma-declaration-of-helsinki-ethical-principles-for-med-
ical-research-involving-human-subjects/

Thorne, S. (2016). Interpretive description: qualitative research for 
applied practice (2nd ed.). Routledge. ISBN 9781629582993

Uzark, K., King, E., Cripe, L., Spicer, R., Sage, J., Kinnett, K., 
Wong, B., Pratt, J., & Varni, J. W. (2012). Health-related qual-
ity of life in children and adolescents with Duchenne muscular 
dystrophy. Pediatrics, 130(6), e1559–e1566. https://doi.org/10 
.1542/peds.2012-0858

Vicari, S., Piccini, G., Mercuri, E., Battini, R., Chieffo, D., 
Bulgheroni, S., Pecini, C., Lucibello, S., Lenzi, S., Moriconi, 
F., Pane, M., D’Amico, A., Astrea, G., Baranello, G., Riva, 
D., Cioni, G., & Alfieri, P. (2018). Implicit learning deficit in 
children with Duchenne muscular dystrophy: Evidence for a 
cerebellar cognitive impairment? PLoS One, 13(1), e0191164. 
https://doi.org/10.1371/journal.pone.0191164

Vuillerot, C., Hodgkinson, I., Bissery, A., Schott-Pethelaz, A. M., 
Iwaz, J., Ecochard, R., D’Anjou, M. C., Commare, M. C., & 
Berard, C. (2010). Self-perception of quality of life by ado-
lescents with neuromuscular diseases. Journal of Adolescent 
Health, 46(1), 70–76. https://doi.org/10.1016/j.jadohealth.2009 
.05.005

Walker, M., Mistry, B., Amin, R., McAdam, L., Kalnins, D., Lui, 
T., & McPherson, A. C. (2021, December 10). A qualitative 
exploration of the priorities and experiences of children with 
Duchenne muscular dystrophy, their parents, and healthcare 
professionals around weight management. Disability and 
Rehabilitation, 1–9. https://doi.org/10.1080/09638288.2021.2
008528

Wong, B. L., Rybalsky, I., Shellenbarger, K. C., Tian, C., McMahon, 
M. A., Rutter, M. M., Sawnani, H., & Jefferies, J. L. (2017). 
Long-term outcome of interdisciplinary management of patients 
with Duchenne muscular dystrophy receiving daily glucocor-
ticoid treatment. The Journal of Pediatrics, 182, 296–303.e1. 
https://doi.org/10.1016/j.jpeds.2016.11.078

Wood, C. L., Cheetham, T. D., Guglieri, M., Bushby, K., Owen, 
C., Johnstone, H., & Straub, V. (2015). Testosterone treat-
ment of pubertal delay in Duchenne muscular dystrophy. 
Neuropediatrics, 46(6), 371–376. https://doi.org/10.1055/s 
-0035-1563696

Yiu, E. M., & Kornberg, A. J. (2015). Duchenne muscular dystro-
phy. Journal of Paediatrics and Child Health, 51(8), 759–764. 
https://doi.org/10.1111/jpc.12868

Author Biographies

Charlotte Handberg, PhD, MPH, RN is a senior researcher at 
National Rehabilitation Center for Neuromuscular Diseases, Aarhus, 
Denmark and Associate Professor at the Department of Public 
Health, Faculty of Health, Aarhus University, Aarhus, Denmark.

Ulla Werlauff, PhD, MSc, PT is the head of research at the National 
Rehabilitation Center for Neuromuscular Diseases, Aarhus, Denmark.

Ann-Lisbeth Højberg, MSI, OT is a research assistant at the 
National Rehabilitation Center for Neuromuscular Diseases, 
Aarhus, Denmark.

https://doi.org/10.1002/14651858.CD003725.pub3
https://doi.org/10.1007/s40894-016-0043-y
https://doi.org/10.1007/s40894-016-0043-y
https://doi.org/10.1016/S0140-6736(17)32160-8
https://doi.org/10.1016/S0140-6736(17)32160-8
http://rcfm.dk/wp-content/uploads/2017/01/Virksomhedsplan-2017-2019.pdf
http://rcfm.dk/wp-content/uploads/2017/01/Virksomhedsplan-2017-2019.pdf
https://rcfm.dk/
https://doi.org/10.1007/s00415-017-8406-2
https://doi.org/10.1007/s00415-017-8406-2
https://doi.org/10.1016/j.nmd.2015.05.005
https://doi.org/10.1111/apa.14537
https://doi.org/10.1590/0004-282x20190168
https://doi.org/10.1590/0004-282x20190168
https://doi.org/10.1093/heapro/dav071
https://doi.org/10.1093/heapro/dav071
https://doi.org/10.1177/2333393616658141
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://doi.org/10.1542/peds.2012-0858
https://doi.org/10.1542/peds.2012-0858
https://doi.org/10.1371/journal.pone.0191164
https://doi.org/10.1016/j.jadohealth.2009.05.005
https://doi.org/10.1016/j.jadohealth.2009.05.005
https://doi.org/10.1080/09638288.2021.2008528
https://doi.org/10.1080/09638288.2021.2008528
https://doi.org/10.1016/j.jpeds.2016.11.078
https://doi.org/10.1055/s-0035-1563696
https://doi.org/10.1055/s-0035-1563696
https://doi.org/10.1111/jpc.12868

