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Highlights 

1. Non-ambulant youth with NMD rated their mental wellbeing higher than youth in the general 

population.  

2. More frequent health complaints were associated with lower mental wellbeing.  

3. Mental wellbeing was not independently associated with physical health variables.  

4. Mental wellbeing was independently associated with academic achievement and family 

support.  

5. Enabling youths’ educational attainment and attending to social support may optimise 

youth’s wellbeing. 
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ABSTRACT  

The physical and social challenges associated with neuromuscular disorders may 

impact mental wellbeing in non-ambulant youth during the more vulnerable period of 

adolescence. This cross-sectional survey investigated non-ambulant youths’ mental 

wellbeing and relationships with physical health, participation and social factors. The 

conceptual model was the International Classification of Functioning, Disability and 

Health (ICF). Thirty-seven youth aged 13 – 22 years old (mean age 17.4 years; n = 30 male; 

n = 24 Duchenne Muscular Dystrophy) and their parents provided biopsychosocial data 

through a comprehensive self-report questionnaire. The primary outcome measure was 

the Warwick Edinburgh Mental Wellbeing Scale (WEMWBS). Relationships between 

mental wellbeing and variables within and across each ICF domain were explored using 

linear regression models. Mean WEMWBS scores (55.3/70 [SD 8.1]) were higher than for 

typically developing youth and comparable to youth with other chronic conditions. Over 

half of youth reported severe co-morbidities across all body systems. Multivariable 

modelling indicated that mental wellbeing was independently associated with academic 

achievement and perceived family support but not with physical health variables. Beyond 

management of physical co-morbidities, enabling youths’ educational attainment and 

attending to social support likely optimises youth’s wellbeing. 
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1. INTRODUCTION  

Severe childhood onset neuromuscular disorders (NMD) such as Spinal Muscular 

Atrophy (SMA) and Duchenne Muscular Dystrophy (DMD) cause muscle weakness that 

precludes attainment of walking or necessitates wheelchair dependence usually by 

adolescence [1]. Physical health is compromised by lack of ambulation and progressive 

muscle weakness leading to co-morbidities across body systems [2]. Cardiorespiratory 

system co-morbidities restrict life expectancy [2, 3]. Survival well into adulthood is 

possible with timely provision and uptake of best practice interventions including use of 

corticosteroids, spinal fusion, and non-invasive ventilation (NIV) [4]. Whilst such 

intervention optimises physical health, initiation of NIV, for example, signifies the 

vulnerability of survival and may have adverse impacts on individual and family wellbeing 

[5]. 

Wellbeing encompasses domains of an individual’s perception of their health, 

happiness and life satisfaction [6, 7]. The International Classification of Functioning, 

Disability and Health (ICF) [8] provides a framework to conceptualise the physical and 

social factors that may impact an individual’s health and wellbeing. Mental wellbeing 

during adolescence appears particularly vulnerable, indicated by a sharp rise in mental 

disorders in typically developing youth [9]. Challenges specific to adolescence include 

navigating rapid physical changes, identity formation and increasing expectations of 

autonomy. Physical health and mental wellbeing may be especially vulnerable in non-

ambulant youth with NMD whose additional challenges include living with a degenerative 

health condition, uncertain life expectancy, and limited physical autonomy. Despite an 

awareness of their physical health needs, non-ambulant youth with NMD described 

exercising autonomy in their choice to delay uptake of prescribed NIV when this 
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challenged their identity development [10]. Wellbeing in non-ambulant youth is not well 

understood; studies report wellbeing from poor to comparable to typically developing 

youth, depending on the measurement tool used [11].  

Maintenance of physical health appears linked to health intervention uptake and 

self-management, which in youth with NMD’s is positively associated with psychosocial 

factors including better parent mental health [12], ethnicity and socio-economic 

advantage [13], and in youth with a similarly deteriorating condition (cystic fibrosis) with 

greater parent support [14] and disease knowledge [15]. Positive findings are published 

for non-ambulant, ventilator dependent young adults with NMD, with reports that three 

in four parent caregivers rate their young adult with NMD in “good health” [16] and that 

wellbeing can be “(very) good” [17], though the latter was associated with having less 

pain and fatigue [18] and with having opportunities for social, recreational and 

educational participation [17, 19]. A broader baseline picture is needed of youths’ own 

perspective of their mental wellbeing, physical health, participation and social factors. 

Exploration of associations of these factors may inform what makes the biggest difference 

to mental wellbeing in youth preparing to transition to adulthood [20].  

This study aimed to (i) describe self-reported mental wellbeing in non-ambulant 

youth with NMD and compare to published data of other groups of adolescents, (ii) 

identify co-morbidities, participation and social factors associated with youth’s mental 

wellbeing and (iii) explore within the ICF framework which factors may be independently 

associated with youths’ mental wellbeing.  
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2. MATERIALS AND METHODS  

2.1 Study design and participants  

This study was a cross sectional survey. Eligible participants were youth (13 – 22 years 

old) with NMD who used wheelchairs full-time and their parents. Youth who were able to 

stand transfer and walk a few steps with support were excluded. Recruitment across 

Australia by mail-out invitation was conducted between September 2014 and July 2016 

via eight patient organizations and five tertiary children’s hospitals with neuromuscular 

clinics. Those indicating interest were asked to complete a paper-based questionnaire. All 

participants provided written, informed consent. Structured interviews were conducted 

by the first author as necessary to minimise missing data. Approvals were obtained from 

the Human Research Ethics Committees (HREC) of The University Notre Dame Australia 

(014122F), Princess Margaret Hospital for Children (2014103EP), the Women’s and Children’s 

Health Network (HREC/15/WCHN/23), the Sydney Children’s Hospital Network 

(HREC.15.SCHN.194) and Children’s Health Queensland (HREC/16/QRCH/31). 

2.2 Measures  

A comprehensive questionnaire that was a compilation of validated scales and de 

novo questions to measure each of the primary and independent variables was developed 

using the ICF domains as a framework (Fig. 1). Guidance with the content of the 

questionnaire was provided by expert clinicians and researchers through the Australasian 

Neuromuscular Network (www.ann.org.au) and the Treat-NMD Registry of Outcome 

Measures [21]. Four young adults with NMD piloted the questionnaire to identify any 

ambiguity with instructions or questions. Feedback was sought in regard to readability, 

http://www.ann.org.au/

