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a b s t r a c t 

In this multi-methods study we explored the characteristics, causes and impact of anxiety in 

Duchenne muscular dystrophy (DMD) from the perspective of young males with DMD and their 

parents. Eight young males with DMD (7–18 years) and 14 parents participated in separate 

focus groups. Perspectives on anxiety were explored using semi-structured interview schedules. 

Themes were identified using Framework Analysis. Neurodevelopmental, emotional and behavioural 

symptom scores were obtained using standard instruments including the Strengths and Difficulties 

Questionnaire and Revised Children’s Anxiety and Depression Scale. We identified six common anxiety 

characteristics: Catastrophic conclusions; Rigidly-held anxieties; Extreme distress; Social anxieties; 

Physical changes/needs; Unexpected/unfamiliar . Four further themes described influential systemic 

factors: Individual, Family, and Social responses and Physical environment and service contexts. All 

DMD participants had significantly higher total difficulties, emotional problems and impact scores than 

population norms. The Revised Children’s Anxiety and Depression Scale showed low sensitivity in 

identifying anxiety symptoms. Fifty-seven percent (8/14) of parents who had wanted help for their son’s 

anxiety were dissatisfied with the available support. In conclusion, anxiety can severely impact wellbeing 

and functioning of individuals with DMD. There are important nuances to consider when managing 

DMD-associated anxiety. We highlight the importance of multimodal assessment considering the multiple 

contexts within which anxiety arises. 

© 2023 Elsevier B.V. All rights reserved. 
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. Introduction 

Duchenne muscular dystrophy (DMD) is a life-limiting, X- 

inked muscle-wasting disorder affecting 1:50 0 0 male births [1] , 

aused by mutations in the DMD gene encoding the protein 

ystrophin. Lack of dystrophin causes progressive muscle-wasting, 

ardiomyopathy and can be associated with central nervous system 

CNS) disturbance [2] . With current standards of care, average 

ifespan has increased from two to three decades with further 

ncreases likely in future with improving therapies focused on the 

rogressive muscle weakness [ 3 , 4 ]. 
∗ Corresponding author at: Dubowitz Neuromuscular Centre, UCL Great Ormond 

treet Institute of Child Health, 30 Guilford Street, London, WC1N 1EH, UK. 
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The lack of brain dystrophin proteins is associated with 

igher rates of intellectual disability, autism spectrum disorder 

ASD), attention deficit hyperactivity disorder (ADHD), behavioural 

roblems and anxiety disorders in individuals with DMD than the 

eneral population [ 2 , 5 ]. With improvements in physical health, 

ptimising mental health is increasingly important as poor mental 

ealth can significantly affect wellbeing, social participation and 

daptive functioning. Recent meta-analyses confirmed an anxiety 

isorder prevalence of 24.0 % [5] in DMD compared to 7.2 % 

n typical 5–19-year-olds, and 19.1 % in young people with life- 

imiting conditions [6] . 

The 2018 DMD care guidelines recommend mental health 

creening at neuromuscular clinic visits and a specialised mental 

ealth professional within the neuromuscular team [4] , reiterated 

n a 2021 report by the advocacy group Muscular Dystrophy UK 

7] . However, in the UK people with neuromuscular disorders have 

truggled to access appropriate psychological support [8] . Due to 

he complexities of the condition, anxiety may present differently 

n DMD compared to typically developing individuals, and some 

nxiety screening instruments may not adequately capture the 

https://doi.org/10.1016/j.nmd.2023.12.002
http://www.ScienceDirect.com
http://www.elsevier.com/locate/nmd
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nmd.2023.12.002&domain=pdf
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ymptoms experienced in DMD [9] . Two instruments widely used 

n UK practice are not validated in DMD: the Strengths and 

ifficulties Questionnaire (SDQ) [10] and the Revised Children’s 

nxiety and Depression Scale (RCADS) [11] . 

Anxiety has multi-factorial causes, including interactions of 

enetic and environmental risk. Evidence from DMD animal 

odels and psychophysiological tasks in young males with 

MD suggests a neurobiological contribution, with dysfunctional 

nxiety-related fear responses directly linked to dystrophin 

eficiency in the brain [ 12 , 13 ]. Social and environmental responses 

owards an individual with DMD compared to an unaffected child 

ay also influence anxiety. Additionally, stress and emotional 

esponses are common parts of adjusting to chronic, life-limiting 

onditions, risking the pathologising of normal responses to 

ifficult situations and of coping behaviour [ 6 , 14 ]. 

To explore the anxiety phenotype in DMD, we conducted a 

ualitative focus group study to gain insights into the nature and 

auses of anxiety in DMD and its impact on these children and 

heir families, and a quantitative analysis of parent-report anxiety 

uestionnaires. 

. Materials and methods 

This multi-methods study of anxiety in young males with DMD 

ncorporated qualitative and quantitative data obtained during 

ocus groups at UCL Great Ormond Street Institute of Child Health. 

thical approval was granted by UCL Research Ethics Committee 

Project ID 12307/001). 

.1. Participants 

Participants were recruited via DMD advocacy groups and a 

esearch database. Eligibility criteria were: child/youth participants 

aged 7–18 years, male with a diagnosis of DMD; parent 

articipants – having a child with DMD under the age of 18 years. 

ight young males with DMD were recruited to two groups of 

our (Child: 7–11 years; Youth: 12–18 years); 18 parents of young 

ales with DMD were recruited into three groups of six, of whom 

4 parents attended (13 female, 1 male). There were six parent 

nd child participant pairs from the same family and only one 

arent from each family took part. Group sizes and the duration 

f sessions were informed by previous literature [ 15 , 16 ]. 

Prior to commencement of the focus groups a group discussion 

ook place to explain the study procedures and ground rules 

or the focus groups. Individual consent discussions then took 

lace in private with each participant or parent/child pair. All 

arents gave informed written consent, either as participants or 

s parents of participants, child/youth participants under 16 gave 

nformed written assent and youth over 16 years gave informed 

onsent, using ethically-approved informed consent/assent forms. 

ll participants agreed to audio- and video-recording of the groups, 

o be used only for the purposes of transcription and not for 

ublication themselves. 

.2. Qualitative study design – focus groups 

A flowchart giving an overview of the study design is shown 

n Appendix B (Fig. B1). Focus group discussions followed semi- 

tructured interview schedules and covered: features of anxiety; 

mpact of anxiety (child/family); responses to anxiety (Appendix 

). Additional creative methods were devised for child and 

outh groups to encourage discussion, drawing on ideas from 

hild focus group literature [ 17 , 18 ]. These included a card- 

orting task comprising pictures of different situations to sort 

nto ‘big’, ‘middle-sized’, and ‘little’ worries (Appendix Fig. B.2). 

he schedules were independently reviewed by two clinical 
96
sychologists (WM & JP). Focus groups were audio- and video- 

ecorded and facilitated by a trainee clinical psychologist (RT) and 

 neurologist (KM), with clinical experience in child and adolescent 

ental health and young people with DMD respectively. 

.3. Quantitative data collection 

Parents, including those who participated in focus groups, 

rovided anonymous data regarding their child (demographics, 

revious neurodevelopmental or mental health diagnoses, 

rovision of mental health support), and consented to publication 

f anonymised data. 

Parents completed the following questionnaires about 

heir child(ren) with DMD: The SDQ [10] ; RCADS [11] ; Social 

ommunication Disorders Checklist (SCDC) [19] ; Child Behavior 

hecklist (CBCL) [20] ; Spence Children’s Anxiety Scale (SCAS) [21] . 

his range of scales was chosen to enable comparison of data 

etween different population and DMD cohorts to situate the 

ample and also to act as a stimulus for further discussion in 

ocus groups allowing a qualitative evaluation of the scales. The 

DQ and RCADS are recommended instruments used in NHS child 

nd adolescent mental health services, the SDQ is recommended 

or use in young people with DMD [ 4 , 9 ]. Our group has previous

xperience of using the SCDC in a large DMD cohort, and this is 

lso validated in typical UK populations [ 2 , 22 ]. A recent systematic 

eview of psychometric instruments in DMD has suggested that 

he CBCL is less well-suited to the DMD population [9] , however 

e included this scale and the SCAS to enable comparison of these 

ata with data from our studies on other DMD cohorts which have 

sed these instruments [ 2 , 13 ]. As not all the scales were available

or the younger age group in self-report format and to reduce 

he burden on child and youth participants, only parent-report 

uestionnaire data were gathered. 

.4. Data analysis 

Audio- and video-recordings were transcribed and processed 

sing NVivo 12 software (QSR, 2018). Transcriptions were evaluated 

sing Framework Analysis to identify themes [23] ; a thematic 

ramework applied to the data, to enable indexing, charting, 

apping and interpretation. Coding validity was reviewed with 

our parent and two child participants and an independent 

esearcher (RT). Audio/video recordings were deleted following 

ranscription, and quotes assigned with anonymised identifiers. 

Pre-morbid neurodevelopmental and mental health diagnosis 

ata were extracted from baseline demographic information 

uestionnaires. These were compared with previous prevalence 

ata from other DMD studies and typical population data by 

alculating Z-scores (Appendix, Table A.2). The DMD prevalence 

ata were weighted proportions derived from a meta-analysis 

onducted by our group [24] , which only included studies using 

irect assessment/formal diagnosis as outcome measures, as it was 

ot possible to calculate Z-scores using the available data from 

nother published systematic review and meta-analysis [5] . Typical 

opulation prevalence data was taken from national population 

urveys of children and adolescents in England, where possible 

sing population data for males only for the most accurate 

omparisons [25–27] . 

Parent-report questionnaire data were scored according to the 

nstrument guidelines. Scores were compared against data from 

revious DMD cohorts studied by our group using independent 

amples t -tests in IBM SPSS v.24.0, to determine whether this study 

ohort was similar to other DMD research cohorts. Quantitative 

ata were examined alongside the qualitative data and integrated 

here appropriate. 
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Table 1 

Participant demographics. 

Parent ID 

no. 

Age Gender Ethnicity a Child ID 

no. 

Group (Child 7–11y; 

Youth 12–18y) 

SDQ Total 

Difficulties score b 

SDQ Impact 

score c 

RCADS Total 

Anxiety score e 

Support satisfaction 

level d 

P01 46–50 F Br (W) – Child 10 0 36 n/a I have not 

required support 

P02 41–45 F Br (W) C03 Child 7 1 31 Somewhat 

dissatisfied 

P03 41–45 F Br (As) – Child 13 4 51 Very satisfied 

P04 41–45 F Br (W) C07 Youth 8 3 68 Somewhat 

dissatisfied 

P05 41–45 F Eur (W) – Child 16 2 51 n/a I have not 

required support 

P06 36–40 F Br (W) C01 Child 15 2 36 Neither satisfied 

nor dissatisfied 

P07 41–45 F Br (W) – Child 11 2 42 Somewhat 

dissatisfied 

P08 46–50 F Br (W) – Youth 4 0 45 Very dissatisfied 

P09 36–40 F Br (W) C02 Child 21 6 47 Very dissatisfied 

P10 46–50 F Br (W) C04 Child 14 1 51 Very satisfied 

P11 46–50 F Br (W) C06 Youth 25 7 46 Very dissatisfied 

P12 46–50 M Br (W) – Child 9 1 38 Very satisfied 

P13 26–30 F Other – Child 18 3 46 Neither satisfied 

nor dissatisfied 

P14 41–45 F Br (W) – Child 9 2 56 Very satisfied 

n/a – – – C05 Youth 26 8 75 Very dissatisfied 

n/a – – – C08 Youth 29 2 50 Somewhat 

dissatisfied 

P04 ∗ – – – – Youth – – 11 –

P08 ∗ – – – – Child – – 33 –

Total Child Youth Total 

Parent participants 14 Young DMD group 

participants 

4 4 8 

Parent questionnaire 

respondents 

16 Young DMD 

questionnaire responses 

12 6 18 

Parent-reported demographics for parent and child/youth participants, including information about satisfaction with level of support for mental health problems in their 

child with DMD. 
∗ denotes parents who completed questionnaires for two children with DMD. 
a Ethnicity (self-reported): Br (W) = white British; Br (As) = Asian British; Eur (W) = white European; Other (Arab/African). 
b SDQ Total difficulties score: 0–13 = close to average; 14–16 = slightly raised; 17–19 = high; 20–40 = very high. 
c SDQ Impact Score: 0 = close to average; 1 = slightly raised; 2 = high; 3–10 = very high. 
d Support satisfaction level = Level of satisfaction with access to support around understanding and managing their son’s anxiety. 
e RCADS total anxiety score: T ≥ 65 = borderline clinical; T ≥ 70 = clinical threshold. 
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. Results 

.1. Neurodevelopmental and neuropsychiatric diagnoses and 

ymptom profile 

Parent-report questionnaire datasets were gathered for 18 DMD 

hildren, which were completed by 16 parents (two of whom 

ad multiple children with DMD) ( Table 1 ). Previously diagnosed 

europsychiatric and neurodevelopmental conditions are shown in 

able 2 . Parents of two youths included in the cohort reported 

heir child took medication for a diagnosed condition: one for 

nxiety and one for ADHD. 

The prevalence of anxiety diagnoses of 11 % in this cohort 

as non-significantly lower than anxiety prevalence reported in 

 recently published meta-analysis (24 %) [5] or our own group’s 

eta-analysis data (22 %; Table 2 and Appendix Table A.2; 

 = 0.27). However, anxiety-specific symptom scores in the current 

tudy cohort were significantly higher in the Youth group than in 

revious DMD cohorts tested using the same anxiety measure (the 

CAS; Appendix Table A.1), with trends of higher scores on the 

ther instruments used. 

Within our cohort, the percentage of participants with 

ignificant social communication problems (41 %) and ASD 

iagnoses (28 %) were significantly higher than the published 7 % 

revalence in DMD [5] and our meta-analysis DMD prevalence of 

7 % ( Table 2 ; Fig. 1 A). Of the 41 % (7/17) boys scoring in the

ighest range for social communication problems (which suggests 

 likely diagnosis of ASD) three had a prior diagnosis of ASD, 
97
wo had suspected or ‘borderline’ ASD and two had no prior 

iagnosis. 

The comparison of prevalences of other previous 

eurodevelopmental and mental health diagnoses in our cohort 

ith previously reported DMD population cohorts, included 

 lower proportion of diagnoses of intellectual disability, 

epression and ADHD, and a similar prevalence of obsessive- 

ompulsive disorder diagnosis ( Table 2 ). Compared to the 

ypical child/adolescent male population, our study cohort had 

ignificantly higher diagnoses of ASD, ADHD and OCD ( Table 2 ). 

Emotional and behavioural data from parent-report 

uestionnaires (shown in Fig. 1 A) assessing behaviours, emotional 

ymptoms and relationships identified ‘very high’ SDQ emotional 

roblems scores in 19 % (3/16) (vs. 5 % in typical population), and 

clinical anxiety’ range scores on the RCADS in 6 % (1/18) (vs. 2 % 

n the typical population). The SDQ data also showed significant 

ifferences when com pared with the typical paediatric population: 

very high’ scores on ‘Total Difficulties’ subscale in 25 % of our 

ohort (vs. 5 % in the typical population), and ‘high’ or ‘very high’ 

mpact Scores in 69 % (vs.10 % in the typical population). 

.2. Characteristics of anxiety and relevant contextual factors 

Using Framework Analysis, we identified six key characteristics 

f anxiety and four influential systemic factors incorporating 

ndividual, family and social responses and physical environment 

nd service contexts ( Table 3 ). Participant quotes illustrative of 

ach theme are shown in Table 4 . 
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Table 2 

Prevalence of neurodevelopmental and mental health co-morbidities in study cohort compared with estimated prevalence in the wider DMD population and typical young 

male population. 

Previously 

diagnosed 

co-morbidity 

Study 

cohort % prevalence 

(n/N) a 

Published 

DMD % prevalence b 

DMD 

meta-analysis % prevalence c 

Study cohort 

vs. DMD 

Sig., p 

Typical 

population % prevalence d 

Study cohort vs. 

typical population, 

Sig., p 

Intellectual 

disability 

0 % 

(0/18) 

11.4 - 40.5 % 

[ 2 , 38 ] 

23 % 0.02 2.5 % 

[26] 

0.5 

Autism spectrum 

disorder 

27 % 

(5/18) 

7 % 

[5] 

17 % < 0.001 1.9 % 

[25] 

< 0.001 

Anxiety disorder 11 % 

(2/18) 

24 % 

[5] 

22 % 0.27 5.4 % 

[25] 

0.29 

Depressive 

disorder 

0 % 

(0/18) 

11 % 

[5] 

12 % 0.12 1.4 % 

[25] 

0.61 

Attention deficit 

hyperactivity 

disorder 

11 % 

(2/18) 

18 % 

[5] 

27 % 0.13 2.6 % e 

[25] 

0.03 

Obsessive- 

compulsive 

disorder 

6 % 

(1/18) 

12 % 

[5] 

6 % 0.87 0.5 % 

[25] 

0.001 

a Parent-reported previously diagnosed co-morbidities in their sons. Two parents gave information on more than one son with DMD, resulting in data from 18 DMD boys. 

5/18 boys had confirmed diagnoses of ASD, and 2 further parents reported their sons had ‘borderline’ or ‘suspected’ ASD. 
b Studies in children and adolescents with DMD using standardised assessment methods. 
c data from a meta-analysis conducted by our group [24] . 
d General population prevalence data from national surveys of children and adolescents aged 5–19 years in England (prevalence data for boys only apart from intellectual 

disability which is for both genders combined). 
e ADHD prevalence based on ICD-10 (International Classification of Mental and Behavioural Disorders 10th revision) diagnostic criteria. Using DSM (Diagnostic & Statistical 

Manual of Mental Disorders) criteria prevalence estimated 3–9 % [27] . 

Fig. 1. Baseline data from parent-report questionnaires. (A) Distribution of scores in emotional and social communication problems measurement scales. Percentage of DMD 

participants meeting different scoring criteria on three different measures: Strengths and Difficulties Questionnaire (SDQ) Total Difficulties, Impact and Emotional Problems 

Scores ( n = 16); Revised Child Anxiety and Depression Scale (RCADS) Total Anxiety score ( n = 18); Social Communication Disorder Checklist (SCDC) score, on which the 

clinical range indicates a likely diagnosis of autism spectrum disorder (ASD) ( n = 17). (B) Parent-reported satisfaction with mental health support. Bar chart shows the 

number of parents scoring different levels of satisfaction with their access to professional support for their son’s anxiety. Data labels show the number of participants in 

each criterion group. 
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Three anxiety characteristics related to internal states and 

heir expression: catastrophic conclusions, rigidly-held anxieties 

nd extreme distress. ‘ Catastrophic conclusions’, such as worries 

bout extreme eventualities (tsunamis, burglary, terrorist attacks, 

atal accidents), were reported by 57 % of parents and all 

oung DMD participants. Rigidly-held anxieties were reported 
98
y 57 % of parents, including fixating on and repeating 

articular worries, and inflexible thinking about them. Whilst 

oung participants did not reflect on these thinking patterns, 

e observed repetitive conversations during their focus groups. 

oung males experiencing extreme distress, or “meltdowns”, in 

esponse to anxiety were identified by 93 % of parents, describing 
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Table 3 

Themes identified from Framework Analysis of focus group discussions. 

THEME SUBTHEME PARENTS (%) BOYS (%) 

CHARACTERISTICS OF 

ANXIETY 

Internal factors 1. Catastrophic conclusions : 

“Worrying about the worst situation ”

57 100 

2. Rigidly-held anxieties : 

“Going round in circles”

57 13 

3. Extreme distress : 

“Total meltdown”

93 38 

External factors 4. Anxieties about physical changes/needs : 

“We’re the most vulnerable”

86 100 

5. Social anxieties : 

“Will I fit in?”

57 100 

6. The unexpected and unfamiliar : 

“Not in the plan”

64 50 

INFLUENTIAL 

SYSTEMIC FACTORS 

Individual Individual responses 86 75 

Family Family responses 100 0 

Social Stigma, misunderstanding, and unhelpful responses from others 36 88 

Support and solidarity 64 50 

Physical environment 

and Service Contexts 

Access and quality of schooling and healthcare 79 13 

Wheelchair accessibility 29 63 
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ig reactions to seemingly trivial triggers and greater difficulty 

ontrolling emotional responses when compared to peers. Two 

hild participants also described extreme fear-distress responses. 

owever, comments from Youth participants and parents of 

dolescents indicated that the frequency and severity of difficulties 

ith unfamiliar and unexpected situations, and the occurrence of 

meltdowns’, reduced for some children as they got older. 

The remaining anxiety characteristics concerned external 

ituational factors: anxieties about physical changes or needs, 

ocial situations, and unexpected or unfamiliar situations. Anxieties 

bout physical changes and needs were reported by 100 % of 

oung males and 86 % of parents. Child participants mentioned 

his theme 2.3 times more frequently than parents. DMD 

articipants connected their anxieties about wheelchair use 

ith accessibility issues, the responses of other people, and 

heir physical vulnerability. Several parents and youth described 

nxieties about physical decline and the future implications of this, 

ncluding worries about death (parent-reported) and employment 

youth). Child participants did not mention physical decline or 

eath. All DMD participants and 57 % of parents described social 

nxieties, including worries about doing activities which highlight 

heir physical disability in front of others, for example younger 

hildren playing sports, or youths being hoisted into a swimming 

ool. Despite the relatively less advanced features of DMD in 

ounger children, this still provoked anxiety for some of the 

hild participants, whereas anxieties relating to visible differences 

ere referred to more often by the Youth than Child participants. 

nexpected or unfamiliar situations triggering anxiety and distress 

as recognised by 64 % of parents, and half of child participants 

dentified experiencing anxiety in such situations in the card- 

orting task. 

We identified four broad systemic factors that could both 

nfluence and be influenced by anxiety: Individual, Family and 

ocial responses, and Physical environment/ service contexts 

 Table 3 ). 

Many individual factors connected with anxiety were described 

y parent and young participants. Physical functions including 

leep, toileting, and vomiting were prominent and existed in 

ircular relationships with anxiety for some children. For example, 

oor sleep quality due to worries at night led to further increased 

nxiety due to tiredness. One parent described her son vomiting 

very morning on the way to school due to extreme school-related 

nxiety. 

Varied individual coping strategies and responses were 

eported, such as “taking it [anxiety] out on the ones you love ”

Child], and some parents reported their son avoiding information 
99
bout DMD, withdrawing from social situations, sabotaging 

otentially exposing physical activities, and concealing signs of 

heir condition. Helpful coping responses reported by young 

articipants included using humour, playing computer games 

o calm down, focusing on the present rather than the future, 

onfronting others who stare or ask personal questions, and 

instead of thinking about what you don’t have, thinking about what 

ou do have ” [Child]. 

Family factors included the emotional impact of the child’s 

nxiety on family members, such as parental feelings of 

elplessness, and finding the frequent questioning and difficulties 

ith spontaneity “wearing at times ” [Parent], which caused daily 

roblems for some families. Some parents worried that their own 

eelings about their son’s physical and mental health, such as 

uilt, helplessness, anxiety, sadness, and physical and emotional 

xhaustion, further impacted upon his anxiety. Parents reported 

hat their strategies for responding to anxiety were less effective 

n their son with DMD than his siblings. 

Social contexts could have positive and negative impacts on 

nxiety, depending on whether social responses were experienced 

s supportive. Unsupportive responses were mentioned by 75 % of 

oung participants, with examples of bullying behaviour including 

eers throwing things out of their reach, switching on their 

heelchair, and threatening them. Only one parent mentioned 

heir child being “picked on”, suggesting that young males were not 

ully disclosing their experiences to their parents, or they did not 

iew it as bullying. Supportive and understanding responses from 

eachers, strangers, fellow DMD parents and children and online 

ommunities were reported to reduce anxiety. Examples included 

dditional help with schoolwork, adults and other children 

nderstanding their condition without needing an explanation 

young participants), people taking steps to include them, and 

eceiving information and moral support from social media groups 

parent participants). Some participants described positive benefits 

rom taking part in the focus group discussions: “At school I 

ormally get a bit scared when someone … asks me questions but 

oday everyone’s made me feel like I don’t need to do that I can just

ell exactly what it is. ” [Youth]; “I feel like I’ve had a therapy session .”

Parent]. 

The final influential systemic factor was physical environment 

nd service contexts. Amongst young participants, wheelchair 

ccessibility was the most reported subtheme (63 %), citing the 

igh prevalence of non-wheelchair accessible environments as 

ncreasing anxiety although this was mainly noted in the Youth 

roup rather than the Child group. This was noted less by parents 

29 %), although only three parents had a wheelchair-dependent 
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Table 4 

Example participant quotes organised by theme. 

THEME SUBTHEME SAMPLE QUOTES ‡ 

CHARACTERISTICS 

OF ANXIETY 

Internal factors 1. Catastrophic conclusions : 

“Worrying about the worst situation ”

“[X] does a lot of scenario planning in his mind and he’s constantly 

asking “but what if this happens?”, and much more in a way that you 

wouldn’t expect from a seven- or eight-year-old boy, such as, “Will the 

airline have enough fuel to get us across the water?”” (Parent) 

“…when you go out somewhere and your parents are at home and you 

think, “what would happen if I’m out here and they die or 

something?”” (Youth) 

“… you start worrying, you get to like extreme conclusions, so like ‘if 

this happens, this happens, this might happen to me and I might be ill’ 

and stuff like that, so like jumping to bad conclusions.” (Youth) 

2. Rigidly-held anxieties : 

“Going round in circles”

“Once he’s got a worry in his head he’ll just go over and over and over 

it to the point where I don’t know what else to say to him, but he just 

can’t shake it out of his head, he just goes on and on and on about it.”

(Parent) 

3. Extreme distress : 

“Total meltdown”

“[X] is very emotionally immature, he has meltdowns like crying, 

screaming. You tend to think 10-year-olds would know, but he just 

can’t seem to control that emotion. And he recovers quite quickly, but 

for that moment, it’s like the world is ending.” (Parent) 

“It’s usually something quite trivial that’s caused this massive 

meltdown.” (Parent) 

External factors 4. Anxieties about physical 

changes/needs : “We’re the most 

vulnerable”

“[X] talks about dying and stuff and he doesn’t want to die, he wants 

to live to 100 and he gets really anxious about it. This time he couldn’t 

do half of the things they [physiotherapists] wanted him to do and he 

got a bit anxious over it because he knows what’s coming which is 

really difficult.” (Parent) 

“What are we going to do for a job because we’ve got weak muscles 

and we can’t do jobs that other people do.” (Youth) 

5. Social anxieties : 

“Will I fit in?”

“Stuff that you have to do in front of other people, like in the 

swimming pool, being hoisted in and everyone is looking at you.”

(Youth) 

“Or like getting out of your wheelchair and looking a bit weird because 

you can’t get up yourself.” (Youth) 

“My son hates any signs of disability, he really struggles with it…and 

that is a source of anxiety for him” (Parent) 

6. Unexpected and unfamiliar : 

“Not in the plan”

“If I pick [X] up from school, and then I need to stop at the shop, that’s 

a big deal. But it’s not in their plan, and it could be something trivial, 

but that is distressing for them.” (Parent) 

“Going somewhere new is a big worry.” (Child) 

THEME SUBTHEME SAMPLE QUOTES a 

INFLUENTIAL 

SYSTEMIC FACTORS 

Individual Individual responses “I’ve destroyed a lot of things…It’s like you don’t stop, you just carry 

on going and then after you’ve done it or after your parents start 

crying you’re like ‘oh, what have I done?’ (Youth) 

“He bottles it all up inside [the anxiety] and then it comes out in anger 

or he mucks around.” (Parent) 

“I understand that sometimes I’m not going to be able to do 

everything…, that sometimes it’s ok to let people do stuff that you 

can’t do.” (Youth) 

Family Family responses “You feel helpless, you can’t switch it off, you can’t tell him to stop 

[feeling anxious] . It’s something else that is out of control as well as all 

the stuff with Duchenne.” (Parent) 

“In our house there’s a low level of anxiety every minute of every day 

and every night.” (Parent) 

“The anxiety is more disruptive to our day-to-day life than Duchenne. 

It’s every day.” (Parent) 

“We try to get things across without making him worried but parental 

anxiety comes into all of this and how you engage with your son.”

(Parent) 

Social Stigma, misunderstanding, unhelpful 

responses 

“People say ‘if you run me over then I’ll pull you out the wheelchair’.”

(Youth) 

Support and solidarity “Other kids are scared of doing tests but I think [X] has had to have a 

lot more support to get to those deadlines and not feel completely 

terrible about them. I suppose they’re just managed by people being 

aware of his condition.” (Parent) 

Physical 

environment and 

service contexts 

Access and quality of schooling and 

healthcare 

“I think there’s no support for parents in terms of helping you deal 

with your own anxieties to then help the boys.” (Parent) 

Wheelchair accessibility “It’s hard as a parent because you can’t go “well it’s all going to be 

fine” [accessibility of somewhere], because you don’t know. Other 

people’s idea about accessibility is very different.” (Parent) 

a Abridged, anonymised quotes from parent, child and youth focus groups. Full quotes are available in Appendix C. 
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Fig. 2. A model of anxiety in DMD. The model presents relationships between the organic basis of DMD with six characteristics of anxiety and four contextual domains: 

individual, family, social and environmental responses. Arrows do not reflect fixed pathways of causation but possible pathways of influence capable of both negatively and 

positively impacting anxiety. The model also highlights the added layer of complexity around measurement. Anxiety may be present, but the way it is measured affects 

identification. Identification in turn affects the nature and likelihood of any intervention. 
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hild. Parents’ most identified environmental/service domain was 

ccess to and quality of schooling and healthcare (79 %), describing 

oth positive and negative experiences of accessing educational 

nd healthcare services. Fourteen parents had requested mental 

ealth support for their son, of whom 8/14 (57.1 %) felt dissatisfied 

ith the support received ( Fig. 1 B), and several commented on 

 lack of professional therapeutic support available for parents, 

hich affected their capacity to support their son. 

. Discussion 

This is the first formal qualitative study investigating anxiety 

ymptoms with young males with DMD. Our findings support the 

ypothesis of multiple interacting factors connected to anxiety in 

MD, summarised in Fig. 2 . This proposes that anxiety in DMD is 

n interaction between biological, social and environmental factors. 

hilst this simplified model cannot map the full extent of the 
101
omplexity of anxiety, it provides a framework for professionals 

nd those living with DMD to identify and address areas of need, 

nd a set of testable hypotheses to guide future research. 

Causes and consequences of anxiety are difficult to untangle, 

s anxiety symptoms can have reciprocal relationships between 

he four systemic factors (Individual, Family and Social responses, 

nd Physical environment/ service contexts), both influencing 

nd being influenced by them. Systemic factors have the 

otential to both negatively and positively affect anxiety: social 

nd environmental contexts may increase anxiety through poor 

ccessibility, bullying and discrimination; inclusive school cultures, 

heelchair-friendly environments, and others’ understanding may 

educe anxiety. Systemic factors are also inter-related, for example 

ndividual and family responses to anxiety may be influenced by 

he availability of social or professional support. 

Identifying the systemic factors influencing anxiety symptoms 

an help to define the most appropriate interventions. Cognitive 
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ehavioural therapy (CBT), commonly the first-line psychological 

ntervention for anxiety, is typically more focussed on individual 

actors rather than targeting relational and systemic factors such as 

hose we have identified in this study. For example, we observed 

 therapeutic value in the focus groups themselves, with some 

arent and young male participants reporting a positive impact of 

aving taken part in a facilitated reflective peer group discussion. 

his highlights peer support groups as a potentially effective 

ntervention for young people with DMD and as an indirect 

ntervention with parents. Previous studies have also shown the 

enefits of peer support and social networks for individuals with 

MD and their parents [ 29 , 30 ]. 

Many of these factors may affect individuals with other life- 

imiting conditions and physical disabilities, such as anxieties 

bout physical needs and the impact of physical and environmental 

ontexts, rather than being DMD-specific. In spinal muscular 

trophy (SMA), another life-limiting, disabling childhood-onset 

uscle wasting disease, a study using structured psychiatric 

nterviews did not find any difference in internalising or 

xternalising symptoms between SMA and control groups [31] , 

lthough a more recent study in SMA children found a 40 % 

revalence of anxiety symptoms using a screening questionnaire 

32] . Having a life-limiting condition is associated with a higher 

revalence of anxiety and depression; a recent meta-analysis found 

 pooled anxiety prevalence of 19.1 % in young people with 

ifferent lif e-limiting conditions [6] , which is nevertheless still 

ower than the 24 % prevalence from a meta-analysis in DMD [5] . 

ocial factors such as bullying are also more common in children 

ith chronic illnesses or physical disabilities, and lead to their own 

ental health burden [33] . 

However, in addition to risk conferred by the physical disability 

nd life-limiting nature of DMD, we suggest that individuals 

ith DMD have a greater predisposition to anxiety disorders. We 

ecently showed that physiological startle responses are increased 

n young males with DMD compared to controls, which correlated 

ith increased anxiety symptoms, suggesting there are underlying 

eurobiological factors increasing the risk of anxiety in DMD 

13] , paralleling preclinical studies that have clearly highlighted 

xaggerated fear response as an integral feature of the condition 

n the mdx mouse [12] . In the current study, we also identified 

nxiety characteristics, such as extreme distress to change, social 

nxieties, rigid-thinking and inflexible adherence to routines, 

hich suggest important nuances in the DMD anxiety phenotype. 

his DMD anxiety phenotype overlaps with features of ASD [34] , 

nd whilst 41 % of participants in our study had high social 

ommunication problems scores, these characteristics were not 

imited to children with ASD diagnoses. Autistic traits are more 

ommon in DMD than the general population [ 2 , 5 ], however it is

ot possible from this study to determine the extent to which the 

resence of ASD influences anxiety symptoms, or whether there 

s a more general ASD-like phenotypic spectrum in DMD which 

ncludes heightened anxiety. This warrants attention in future 

tudies. 

Given the complexities outlined above, screening for anxiety 

nd other mental health problems in DMD is challenging. The SDQ 

s a suggested screening tool in the DMD care guidelines and from 

 recent systematic review [ 4 , 9 ]. In our quantitative analysis, the

DQ was more sensitive than the RCADS in identifying significant 

motional difficulties, in line with evidence for the presence and 

mpact of anxiety from the qualitative data. Furthermore, the SDQ 

mpact Score measures the impact of emotional and behavioural 

ifficulties, which can be more effective than measuring symptoms 

lone [35] , and 69 % of our cohort scored in the high range on

his subscale. The standard RCADS is less effective at identifying 

nxiety in the context of ASD, such that a modified version is 

ow used to evaluate anxiety in young people with ASD [36] . 
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herefore, as there was a significant degree of ASD (28 %) and 

utistic traits (41 %) within our sample, this might account for 

he poor sensitivity of this scale in our cohort. Whilst this effect 

ay have been more extreme in our study, given that in the wider 

MD population clinical ASD diagnoses are seen in at least 7 %, 

nd clinical range autistic traits in 21 % [2] of individuals with 

MD, we suggest that whilst the RCADS may not be appropriate 

or use in DMD, other assessment methods should be considered to 

nsure that children requiring additional support or interventions 

re appropriately identified. Our results support the use of the SDQ 

s a useful screening tool in DMD, although ideally a validation 

tudy in DMD should be conducted. 

We observed some differences in themes between the Child and 

outh groups, many of which related to the degree of physical 

ifferences in the DMD participants in relation to their peers, 

ependent on their age and stage of their condition. For example, 

ocial anxieties were experienced by all DMD participants, but in 

he younger group this more often related to the less visible nature 

f their DMD, whereas anxieties relating to visible differences 

ere more prominent in the older group. Similarly, wheelchair 

ccessibility was often a significant concern for older children 

nd their parents. Extreme distress or ‘meltdowns’ were reported 

s being less prominent in the older DMD age group. We also 

oted some disparities between parent and child perspectives, for 

xample, 75 % of young participants described social responses 

uch as bullying, whereas this was only mentioned by one parent 

articipant. This highlighted that multi-informant reports from 

oung people with DMD and others such as their caregivers and 

eachers are important, as also emphasised in a recent systematic 

eview of behavioural and psychosocial instruments in DMD [9] . 

We found evidence from within our DMD cohort which 

eflects the wider problem of limited access to psychological 

nd psychiatric care for people with neuromuscular disorders. 

his has been recognised both in the UK, in an All Party 

arliamentary Group report in 2019 [8] , and in the United States, 

rom an advocacy group survey of clinicians and parents [37] . 

he anxiety symptom screening questionnaires were suggestive 

f higher anxiety traits in our cohort than in comparable DMD 

ohorts, whilst the prevalence of diagnoses of anxiety disorders 

ithin our cohort were lower than the reported DMD literature. 

his discrepancy might reflect a bias in parent reporting, such as 

 possible tendency to over-report anxiety symptoms. However 

s we also found qualitative evidence for significant anxiety 

ymptoms within this cohort, we suggest that this reflects 

 disparity between the number of children suffering from 

nxiety symptoms and the number with a formal diagnosis. This 

orresponds with the finding that over half of parent respondents 

ho had wanted help for their son’s anxiety had been dissatisfied 

ith their access to professional support, suggesting there is an 

nmet need in the current assessment and management of anxiety 

n young males with DMD. The current lack of systemic availability 

f mental health team resources within neuromuscular services 

s preventing the DMD standards of care for the management of 

sychosocial problems being met [4] . 

The quantitative aspect of the study was designed primarily 

o compare the yield of structured interviews with existing 

uestionnaires validated in other populations, however the data 

n the prevalence of different pre-existing neurodevelopmental 

nd mental health condition diagnoses and symptom scores 

lso provided some context to the qualitative data. The 

eurodevelopmental and neuropsychiatric profile of our young 

MD cohort had some differences when compared to larger DMD 

ohorts, including a greater prevalence of ASD and a trend of 

igher anxiety symptom scores. This may reflect some bias within 

he sample however it does not detract from the primary aim of 

he study and in fact this enrichment of our sample may have 
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[

nhanced the extraction of meaningful qualitative data. Our cohort 

lso had a higher prevalence of ASD/autistic traits compared to 

reviously tested DMD cohorts. This is not unsurprising, as anxiety 

isorders affect approximately 40 % of young people with ASD 

28] therefore the higher anxiety scores seen in this cohort may 

n part reflect the co-morbid higher rate of ASD/autistic traits. A 

otential limitation of this study was the risk of selection bias, as 

ome participants were self-selected and may have been drawn 

o the study if they were affected by issues surrounding anxiety 

ymptoms in DMD. As discussed above, the neurodevelopmental 

nd neuropsychiatric profile of our cohort was not completely 

epresentative of the typical young DMD population. However, 

s the study was designed to explore anxiety symptoms in 

MD and was not a prevalence study, this bias should not 

etract from our findings and may have actually enriched our 

ata. Another limitation is that there was a bias in the parent 

espondents/participants as most parent participants were female 

nd had DMD children under 12 years. We acknowledge that 

he parent-group findings may have skewed towards younger 

hildren and the perspectives of mothers, and that we did not 

ave representation from families with DMD boys with intellectual 

isability, which may have influenced the themes extracted from 

ur data. However, as this was an exploratory study to understand 

he characteristics, causes and impact of anxiety in DMD rather 

han a prevalence study, we suggest that this does not impact 

ignificantly on our results. 

. Conclusions 

In summary, this study highlights the importance of better 

nderstanding both the symptoms and impact of anxiety within 

he DMD population, and the multiple interacting factors involved, 

ncluding normal adjustment processes in response to a chronic 

nd fatal illness. It additionally highlights the significant influence 

n wellbeing and functioning that anxiety can have within this 

roup, and that group interventions can be a useful approach to 

upport individuals with DMD and their families. We have shown 

hat the anxiety phenotype in DMD may not always be adequately 

dentified by current standard screening instruments and support 

he use of multi-informant screening and the validation of 

nstruments in DMD populations. Consideration of mental health 

creening methods in DMD are important in identifying those in 

eed of support and intervention, to optimise the wellbeing and 

unctioning of young people with DMD. 
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