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Abstract 
Objectives: Mental health concerns are highly prevalent in children and young people (CYP) with chronic conditions. This 
is further exacerbated by perceived feelings of illness uncertainty and illness burden, which have negative implications 
for CYP with childhood-onset chronic conditions and their families. Understanding the mechanisms that reduce health- 
related quality of life (HRQoL) and identifying resilience factors is important to improve outcomes for these vulnerable 
populations. The current study aimed to assess HRQoL in CYP with juvenile dermatomyositis (JDM) and to test a new con
ceptual model of illness representations and resilience in depression and anxiety.

Methods: CYP ages ≥8 years who were enrolled in the UK-wide JDM cohort and Biomarker Study (JDCBS) in 15 UK 
National Health Service tertiary paediatric rheumatology services were invited to complete five validated paediatric meas
ures: PedsQL 4.0 Core, PedsQL 3.0 Rheumatology Module, Paediatric Index of Emotional Distress (PI-ED), Childhood 
Uncertainty in Illness Scale (CUIS) and Benefit and Burden Scale for Children (BBSC). Data were analysed using descriptive 
statistics and structural equation modelling.

Results: Results showed that the HRQoL in CYP with JDM is affected as a result of their chronic condition. Moreover, the 
proposed model revealed that illness uncertainty and burden are key driving factors that cause an increase in anxiety and 
depression, while benefit finding did not ameliorate poor mental health outcomes.

Conclusion: Addressing illness uncertainty and reducing the perceived disease burden is vital to improve HRQoL and well- 
being in CYP with JDM who struggle to cope with the unpredictable nature of their disease.
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Lay Summary 
What does this mean for patients?
Children and young people with long-term health conditions often experience mental health difficulties. These challenges 
can be made worse when they feel uncertain about their illness or overwhelmed by how much it affects their daily life. 
Understanding what causes these difficulties—and what might help—can improve their quality of life. This study focused 
on young people ages 8 years and older with a rare condition called juvenile dermatomyositis (JDM), which affects 
muscles and skin. Participants from hospitals across the UK completed questionnaires about their physical health, emo
tional well-being and how they think and feel about their illness. The results showed that young people with JDM often 
have a lower quality of life because of their condition. Feeling unsure about their illness and perceiving it as a heavy bur
den were strongly linked to higher levels of anxiety and depression. Although some young people were able to find posi
tive meaning or ‘benefits’ in their experience, this did not seem to improve their mental health. Overall, the findings 
suggest that helping young people better understand their illness and reducing how overwhelming it feels could improve 
both their well-being and quality of life.

Keywords uncertainty, illness burden, quality of life, depression, anxiety, paediatric rheumatology, childhood chronic conditions

Introduction
Advancements in healthcare have improved outcomes for chil
dren with chronic conditions by increasing survival rates. 
However, the growing prevalence of childhood chronic diseases 
is presenting a global burden [1, 2]. Chronic conditions are long- 
term conditions that often require ongoing management and 
treatment. Lack of proper management of childhood chronic 
conditions is associated with decreased health-related quality 
of life (HRQoL), impairing a child’s physical health as well as de
velopmental, social and mental well-being [3]. Moreover, these 
conditions impact upon the whole family and are associated 
with economic challenges. Childhood chronic conditions include 
conditions such as cancer, congenital heart diseases, cystic fi
brosis, diabetes, asthma and rheumatological conditions. 
Rheumatological conditions are autoimmune and autoinflam
matory conditions and include common conditions such as 
childhood-onset arthritis, also known as juvenile idiopathic ar
thritis (JIA), as well as rarer conditions such as juvenile idio
pathic inflammatory myopathies (JIIMs) [3]. JIIMs such as 
juvenile dermatomyositis (JDM), characterised by muscle and 
skin inflammation, can cause psychological distress, with signifi
cant mental health symptoms such as irritability and low mood 
[4, 5]. Recent literature suggests that high proportions of those 
with JIIMs report psychological distress at levels that warrant 
mental health referral [6], therefore understanding predictors 
for impairment of HRQoL is important.

Despite healthcare professionals rating timely diagnosis as 
the most important aspect of high-quality care, adult family 
members of patients with juvenile inflammatory myositis 

believe that HRQoL is the most important aspect of healthcare 
[7]. This is relevant as children and young people (CYP) with 
JDM have been found to have a significantly lower HRQoL, with 
poorer physical and psychological well-being, than healthy con
trols [8–10]. However, these prior studies assessed HRQoL using 
proxy measures completed by adult caregivers rather than 
addressing specifically the views of children, young people or 
young adults living with JDM. The literature highlights that 
parents generally underestimate the impact of chronic disease 
on HRQoL compared with their children. In a study by Waters 
et al. [11], CYP were found to be much less optimistic about their 
health and well-being than their parents and more likely to be 
sensitive to pain, mental health problems and the impact of 
their health on family activities. Proxy reports can also be con
founded by the parents’ psychological state, with depression be
ing found to negatively correlate with parent proxy health 
reports [12]. A study by Kountz-Edwards et al. [9] found that hav
ing a child with active rheumatological disease can negatively 
affect a parent’s mood.

As it is also known that CYP may not always feel comfortable 
sharing their own difficulties or mental health needs with their 
parents [13], it is important to fully understand their perspec
tives. Understanding poor mental health outcomes in CYP with 
chronic conditions is important, as 62% of these are more likely 
to be diagnosed with a mental health disorder [14]. Research in
vestigating mental health prevalence rates in CYP with JDM and 
other paediatric rheumatological conditions (JIA and SLE) found 
that 35% of CYP are diagnosed with depression as assessed by a 
clinician, with an additional 18% reporting self-diagnosed symp
toms, while 39% of this sample had clinically diagnosed anxiety 

Key messages

· Illness uncertainty and burden increase anxiety and depression in children and young people (CYP) with JDM. 
· Benefit finding does not improve health-related quality of life or well-being in CYP with JDM. 
· Interventions need to focus on addressing mental health alongside physical health to improve outcomes. 
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and another 27% reported clinically relevant anxious symptoms 
[13]. The current study has built upon previous work that ex
plored the lived experience of a small group of CYP with JDM 
through in-depth interviews in one tertiary centre in the UK [15]. 
Livermore et al.’s [15] qualitative appraisal of interview data 
with CYP described living with the disease as a rollercoaster 
journey of ups and downs and identified five main themes: con
fusion, feeling different, being nauseous, anxiety related to med
ications and uncertainty.

The relationship of self-perceived illness uncertainty and its 
impact on mental health have been investigated in CYP with 
chronic conditions such as cancer and asthma, but little is 
known about the relationship between these concepts in rheu
matological conditions such as JDM. For example, a study test
ing a conceptual model of uncertainty in CYP with cancer 
showed that uncertainty is associated with increased levels of 
emotional distress [16]. Research in CYP with asthma and type 1 
diabetes suggests that uncertainty is associated with higher lev
els of depression [17–19], anxiety [17, 20] and psychological dis
tress [21, 22]. Considering the unpredictability of the disease 
course for CYP with JDM, the current study aims to investigate 
levels of self-perceived uncertainty in children. In paediatric 
rheumatology, a study by Fedele et al. [23] found that caregiver 
uncertainty has an impact on parent’s and children’s levels of 
distress, while parent distress has also been shown to be associ
ated with depressive symptoms in children with rheumatologi
cal conditions and high levels of child-perceived uncertainty 
[24]. Similarly, disease burden is often addressed from the per
spective of parents and caregivers instead of assessing the im
pact of the disease burden on CYP themselves. For example, a 
recent study found that caregiver burden and caregiver uncer
tainty impacted upon the capacity of caregivers of children with 
chronic uveitis [25]. Research with adult populations with cancer 
found that self-perceived burden and illness uncertainty was 
negatively associated with HRQoL [26].

In order to develop suitable interventions to support mental 
health in CYP with chronic conditions, it is also vital to under
stand mechanisms that can improve outcomes. Research focus
ing on resilience and adaptive coping suggests that benefit 

finding can be a useful measure to assess resilience. Benefit 
finding refers to a way of coping referring to a positive outlook 
in relation to life changes from adversity and conceptualised as 
personal growth from adversity. Benefit finding has been found 
to ameliorate symptoms of anxiety and depression in adult can
cer populations [27]. Preliminary findings investigating benefit 
finding in children with cancer found a negative association be
tween benefit finding and anxiety [28].

The objective of this current work was to investigate reso
nance with the themes found in the earlier study [15], specifi
cally the impact upon HRQoL and perceptions of uncertainty, 
burden and benefit finding in a UK-based sample of CYP with 
JDM. Based on previous research, a new model was proposed 
(see Fig. 1). The proposed model was adapted from the concep
tual models from Stewart et al. [16], which was originally de
rived from Mishel’s (1988) [29] uncertainty in illness theory, and 
Zhu et al.’s [30] model on benefit finding and mental health. The 
current model investigated health-related determinates related 
to illness representations as a predictor of emotional distress in 
CYP with JDM while also exploring the role of self-perceived ben
efit as a mediating factor. The specific aims of the study were 2- 
fold: to describe the HRQoL of CYP with JDM and to test a new 
model of uncertainty, benefit and burden in relation to mental 
health outcomes of CYP with JDM.

Methods
Setting
The Juvenile Dermatomyositis Cohort and Biomarker Study () is 
a national cohort study and sample repository, established in 
2000 in the UK. This is an inception cohort study of children di
agnosed with idiopathic inflammatory myopathies, collecting 
clinical and biological data longitudinally, with paired samples 
from diagnosis, and serially over time [31, 32]. This is a cross- 
sectional study nested within JDCBS. At the time, there were 
628 enrolled and consented patients, >6000 recorded clinic vis
its, 2000 blood samples and 150 muscle biopsies from 15 
UK centres.

Figure 1 A conceptual model of illness representations and resilience in CYP with JDM 
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Participants
Inclusion criteria for participants with idiopathic inflammatory 
myopathies were all CYP >8–<19 years of age from the UK, who 
were enrolled in the JDCBS and had previously given consent to 
be approached for research.

Recruitment
The database was searched by the research lead (P.L.) and a list 
of all eligible CYP compiled. Initial contact was made by a study 
information postcard alerting families to the aim of the study 
and providing an opt-out email if families did not want to partic
ipate. Families who did not opt out were sent a postal pack of 
questionnaires containing an information sheet, all question
naires, a return prepaid envelope and a link to online electronic 
versions via an approved university survey software (Opinio). In 
addition, questionnaire packs were also disseminated via rheu
matology nurse specialists in local hospitals.

Ethics and consent
A substantial amendment to the JDCBS original ethical approval 
(North Yorkshire REC, ref 1/3/22) was obtained, along with ap
proval from the JDCBS Steering Group, University Ethical 
Approval and the sponsor Trust Research & Development 
Department. Participants and their parents had previously given 
consent or assent (if <16 years of age), including parental or 
self-consent to be contacted for future studies, and accompany
ing patient information reminding both the CYPs and their 
parents/caregivers that completion of these measures 
was voluntary.

Description of study measures
Questionnaire packs consisted of five validated measures all 
previously used with child populations:

· Pediatric Quality of Life Inventory (PedsQL) 4.0 Generic Core 
Scale (PedsQL, ©1998 J. W. Varni, PhD. All rights reserved). 
There are two age-appropriate surveys (8–12 years and 13– 
18 years), with 23 ordinal questions in total, which make up 
four domains (physical functioning, emotional functioning, 
social functioning, school functioning) and two composite 
scores (physical and psychosocial). Scores are reverse scored 
and linearly transformed to a 0–100 scale, with higher scores 
indicating better HRQoL [33, 34]. 

· PedsQL 3.0 Rheumatology Module. Similar to the PedsQL, 
there are two age-appropriate surveys (8–12 years and 13– 
18 years), with 22 ordinal questions and five domains (pain, 
daily activities, treatment, worry and communication). Scores 
are again reverse scored and linearly transformed to a 0–100 
scale, with higher scores indicating better rheumatology 
HRQoL [35]. 

· Paediatric Index of Emotional Distress (PI-ED). This is a self- 
report measure for CYP ≥8 years of age, with 14 ordinal ques
tions. Summing the total score provides a result for overall 
emotional distress of 0–42, with higher scores indicating 
greater emotional distress. The PI-ED is based on the Hospital 

Anxiety and Depression Scale, which was created, tested and 
validated for adult populations attending routine medical 
appointments [36]. The PI-ED also consists of subscales 
(seven questions each) screening for anxious and depressive 
symptoms [37]. 

· Childhood Uncertainty in Illness Scale (CUIS). This is a self- 
reported, 23-item ordinal tool for children ages 8–17 years, 
used to address four components of children’s perceived un
certainty regarding their illness: ambiguity, lack of clarity, 
lack of information and unpredictability. Participants rate 
items on a 1–5 scale with a total score being calculated at the 
end. Higher scores indicate greater levels of uncertainty [21, 
38, 39]. 

· Benefit and Burden Scale for Children (BBSC). The BBSC is a 
20-item self-report instrument originally developed for a can
cer study in children ages 8–18 years, with 20 items: 10 each 
for benefit finding—measuring how well children adapt—and 
illness burden, assessed on a 5-point ordinal scale. A total 
sum of the scores provides separate benefit and burden 
scores between 10 and 50; the higher the scores, the higher 
the perceived benefit and burden [40, 41]. 

As clinical data could be accessed via the JDCBS, the decision 
was made to not collect any current objective measures of JDM 
activity to avoid overburdening participants. Data extracted 
from the JDCBS included sex, date of onset of disease, date of 
diagnosis and methotrexate therapy at any point (yes or no). 
Initial baseline visit details included date, Childhood Myositis 
Assessment Scale (CMAS; 0–52, lower scores indicate worse dis
ease activity), physician visual analogue scale (VAS) (0–100, 
higher scores indicate worse disease activity), patient/parent 
VAS score (0–100, higher scores indicate worse disease activity) 
and rash present (yes or no). The same data were extracted 
from the last recorded visit relative to data from self-reported 
questionnaires.

Statistical analysis
JASP version 0.95.4.0, a freely available statistical software 
package (https://jasp-stats.org/), was used to run all analyses, 
including structural equation modelling (SEM) [42]. SEM was 
used to test the proposed conceptual model (Fig. 1) to deter
mine its fit. SEM is used to test statistical frameworks designed 
to simultaneously test and estimate both direct and indirect 
(mediated) relationships among a set of variables [43]. The ap
proach accommodates relationships between observed meas
ures as well as latent constructs—unobserved variables inferred 
from a set of empirical indicators—thereby enabling the repre
sentation of theoretically motivated measurement structures 
alongside substantive path models. In SEM, the researcher 
specifies an evidence-based hypothesised model, commonly 
expressed as a path diagram, from which model parameters are 
estimated and overall model fit is evaluated against the ob
served data. As there is no single test that measures and evalu
ates the model fit, a range of different fit indices including the 
chi-squared (χ2) statistic and degrees of freedom (df), goodness- 
of-fit index (GFI), root mean squared error of approximation 
(RMSEA) and standardized root mean square residual (SRMR) 
were used to determine absolute fit indices [43]. Additionally, 
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the comparative normed fit index (CFI) and the Tucker–Lewis in
dex (TLI) as incremental fit indices were assessed [43]. Table 1
shows cut-offs and recommendations of fit indices as evaluated 
by Schermelleh-Engel et al. [43].

Results
No e-mails were received from parents of CYP requesting to opt 
out from any of the 15 centres, therefore questionnaire packs 
were sent to the 245 potentially eligible participants (of the 533 
in the registry at this time, with an age range of 2–26 years). 
Postal packs were addressed to the known parent at that ad
dress, who was asked to give it to their child. Questionnaires 
were returned from 126 individuals; however, 3 were excluded 
(1 only had demographic data completed, 1 was unreadable and 
1 was from a patient later diagnosed as having SLE). This left a 
sample of 123 responders (50.8%) and 119 non-responders. The 
response rate across centres was 48–83%. Demographic data of 
respondents/non-respondents, reported in Table 2, showed 
minimal differences between the two groups except that res
ponders had a more recent clinic visit than non-responders. A 
flow chart of recruitment can be found in Fig. 2.

All returned questionnaires were scored. Descriptive analyses 
showing outcomes from the questionnaire measures can be 
seen in Fig. 3. Comparisons, where possible, were made be
tween the current JDM cohort vs either a healthy, age-matched 
cohort [44], a comparative sample of CYP with a range of rheu
matological conditions [35] or a clinical sample that was 
recruited from paediatric outpatient departments and psychol
ogy services [37]. The comparative cohorts were chosen based 
on criteria evaluating the selected questionnaires in relation to 
consistency, reliability and validity from large-scale cohorts. The 
cohorts varied between comparisons due to their availability 
and reliability testing. A UK-wide sample has been used to vali
date the psychometric properties of the UK version of the 
PedsQL Generic Core Scale, which was administered to 1399 
children and 970 of their parents and included healthy controls 
[44]. However, the PedsQL 3.0 Rheumatology has not been vali
dated with healthy controls, as the measure was designed to 
specifically address paediatric rheumatology–related HRQoL, 
therefore a different cohort was chosen. Varni et al. [35] vali
dated the PedsQL 3.0 Rheumatology by administering the ques
tionnaire to 231 children and 244 parents who were recruited 
from paediatric rheumatology clinics and their dataset has been 
used as a comparative sample here. The PI-ED was adapted for 

paediatric cohorts and evaluated with both healthy school-age 
children (n = 1026) as well as clinical samples (n = 143) [37], 
which is why it has been chosen as a comparative cohort in the 
current study.

SEM
The predicted model (Fig. 1) relied on five latent variables (dis
ease severity, disease-related factors, illness representations, re
silience and emotional distress) with different predicted paths. 
Emotional distress as indicated by the anxiety and depressive 
symptom subscales was the primary (latent) outcome in 
the model.

Significant findings were observed for the proposed model 
(χ2 (52) = 109.8, P< 0.001). Overall, based on the criteria and 
cut-offs reported by Schermelleh-Engel et al. [43], the model 
was considered a good (GFI = 0.996, SRMR = 0.045, CFI = 0.949) to 
an adequate fit (RMSEA = 0.068, TLI = 0.924). Fig. 4 shows the es
timated values of the hypothesised standardised path coeffi
cients. Illness representations were found to impact on 
emotional distress (β = 0.93, z = 34.44, P< 0.001).

Discussion
The aim of the current study was to test a new model of illness 
representations and resilience in relation to self-perceived anxi
ety and depression in CYP with JDM and to investigate overall 
HRQoL. Overall, the predicted model was found to be a good fit. 
It showed that illness representations impact on mental health, 
while resilience did not. However, as the χ2 test was significant, 
this suggests that the model is not a perfect fit and requires 
adapting, although having a significant result is common and of
ten ignored when large sample sizes have been used [43].

Illness representations were measured to identify how CYP 
viewed their condition in relation to illness uncertainty and bur
den. Illness representations were the strongest predictor of 
emotional distress as assessed by self-reported anxiety and de
pression. This is supported by findings from other childhood 
chronic conditions such as cancer, asthma and type 1 diabetes 
that suggest self-perceived uncertainty impacts on emotional 
well-being [16–22]. Studies investigating the impact of illness 
burden in childhood chronic conditions have mostly focused on 
caregiver burden, while less is known in relation to self- 
perceived burden. Research suggests that caregiver burden is 
associated with parental depression and anxiety [45] as well as 
reduced QoL [46] and reduced caregiver capacity [25]. In teen
agers with type 1 diabetes, perceived burden has been found to 
be associated with reduced physical and emotional health [47]. 
A qualitative study investigating the impact of disease burden in 
chronic diseases in adults identified factors that exacerbate per
ceived burden, including challenges with taking medications, 
confusion about medical information, role and activity limita
tions and psychosocial problems alongside other challenges 
[48]. In order to improve QoL in CYP with JDM, it is important to 
understand which factors amplify the disease burden. Similarly, 
a qualitative study addressing uncertainty in adults with chronic 
conditions found that clear communication with the healthcare 
team and trust improves coping with and managing uncertainty 

Table 1 Adapted goodness-of-fit measures and recommendations from 
Schermelleh-Engel et al. [43] (published under a CC BY-SA licence).

Fit measure Good fit Acceptable fit

χ2 ≥0–≤2 df >2 df–≤3 df
χ2/df >0.05–≤2 >2–≤3
GFI ≥0.95–≤1.00 ≥0.90–<0.90
RMSEA ≥0–≤0.05 >0.05–≤0.08
CFI ≥0.97–≤1.00 ≥0.95–<0.97
TLI ≥0.95–1.00 ≥0.90–<0.95
SRMR ≥0–≤0.05 >0.05–≤0.10
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associated with chronic diseases [49]. More research needs to 
be conducted in CYP with JDM to understand the concepts of 
uncertainty and burden in this cohort to be able to recommend 
and develop suitable strategies to reduce perceived burden and 
uncertainty.

Benefit finding has previously been shown to mitigate emo
tional distress [27] and anxiety [28], suggesting that building re
silience counteracts the negative effects associated with illness 
perceptions. However, these findings are not supported by the 
current model. Although a negative association between benefit 

Figure 2 Recruitment flow chart 

Table 2 Demographic and clinical characteristics of responders and non-responders.

Characteristics Non-responder (n = 119) Responder (n = 123)

Female, n (%) 74 (62) 82 (67)
Male, n (%) 45 (38) 41 (33)
Received methotrexate at any point, n (%) 109/117 (93) 115/119 (97)
Age when questionnaire completed, 

years, mean (S.D.)
13.36 (3.38) 13.42 (3.32)

Age at diagnosis, years, mean (S.D.) 7.06 (3.38) 7.59 (3.73)
Time since diagnosis, years, mean (S.D.) 7.17 (3.70) 6.58 (3.93)
Time since last clinic visit, years, mean 

(S.D.)
1.80 (2.54)* 1.11 (1.73)*

CMAS at baseline, mean (S.D.) 32.61 (16.88) 32.09 (15.51)
Physician VAS at baseline, mean (S.D.) 3.78 (2.80) 3.67 (2.88)
Patient/parent VAS at baseline, mean 

(S.D.)
3.42 (2.93) 2.99 (2.96)

* P< 0.05.
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finding and emotional distress was observed, this was small in 
magnitude and not significant. Future research should explore 
other avenues investigating how building resilience improves 
coping. A recent scoping review, addressing the concept of resil
ience in children with chronic conditions, suggested that resil
ience is a multidimensional concept that can be categorised 
into internal factors (such as cognitive, social and emotional 
competencies), disease-related factors and external factors 
[such as family, peer and contextual competencies (school, cul
tural and community-related factors)], which leads to 

complexities when analysing and comparing resilience out
comes [50]. Moreover, it suggests that personal traits and psy
chosocial functioning should not be ignored in the context of 
disease-related measures when addressing resilience to pro
mote developing positive coping strategies in the light of adver
sity [50].

Our data are consistent with a model in which emotional dis
tress is driven by perceived illness uncertainty and burden 
rather than disease severity and disease-related factors alone. 
Therefore, to improve mental health and well-being of CYP with 

Figure 3 Histograms show scores across self-reported outcomes. Dark blue lines show the overall median score for each outcome measure. Mean 
values are shown where a comparison was possible between the current JDM cohort against a healthy, age-matched cohort [44], a comparative 
sample of CYP with a range of rheumatological conditions [35] or a clinical sample that was recruited from paediatric outpatient departments and 
psychology services [37]. Mean scores from the current JDM cohort are represented by light blue lines, healthy controls are represented by light 
green, the comparative rheumatology sample is represented by purple and the clinical sample by dark green. Self-report data from CYP themselves 
(instead of parent-proxy data) has been used where available. aSubscores and total score as measured by the PedsQL 4.0 Generic Core Scale. 
bSubscores as measured by the PedsQL 3.0 Rheumatology Module. cUncertainty as measured by the CUIS. dSubscores and main score as measured 
by the PI-ED. eSubscores as measured by the BBSC. 

Rheumatology Advances in Practice, 2026, Vol, 10, Issue 3                                                                                                                                                                                                                     7 



JDM and their families, interventions should target CYP’s 
perceived burden and uncertainty directly. Other factors may 
influence illness representations instead. For example, 
caregiver-reported impairment as assessed via three domains of 
child functioning (mobility and self-care, physical activity and 
role activity in age-appropriate daily tasks) showed to be a bet
ter predictor of distress than severity of illness, irrespective of 
whether this was clinician assessed or caregiver reported [51].

This is the largest self-report HRQoL study that has been con
ducted with CYP with inflammatory myositis to date, and the 
first survey of HRQoL in JDM that has been completed by CYP in 
the UK. The data show that CYP with JDM experience impaired 
HRQoL compared with a healthy cohort and that poorer HRQoL 
and greater emotional distress were reported by those who per
ceived higher levels of unpredictability about their JDM and 
greater disease burden.

Compared with CYP with rheumatological conditions in a pre
vious study [35], participants in the current study scored mar
ginally lower on the treatment, worry and communication 
domains of the PedsQL, supporting previous results in those 
domains. However, the current cohort scored higher on the 
PedsQL pain and activities of daily living domains when com
pared with the overall rheumatology cohort, while they scored 
similarly to those of the small subsample of people with JDM in 
the Varni et al. study [35]. The lower mean scores in the overall 
rheumatology sample were attributed to CYP with fibromyalgia 
who scored lower on these domains than CYP with JDM, JIA and 
juvenile SLE.

The current study population also reported fewer emotional 
problems as measured by the PI-ED. However, the comparative 
cohort consisted of a clinical sample that included CYP from 
Child and Adolescent Mental Health Services and paediatric psy
chology services alongside paediatric outpatient departments 

rather than comparing results from a healthy cohort, and there
fore no further comparisons can be made between those 
two cohorts.

There are several limitations that must be considered when 
interpreting the present results. First, the response rate of 50%, 
while high for questionnaire studies, opens the possibility that 
there was a bias in responders. One could speculate that those 
who were struggling with psychosocial difficulties might be 
more likely to respond, but also it could be that those with diffi
culties were less likely to respond. Also, children <8 years of age 
were not included in the sample, therefore conclusions should 
be applied to younger children with caution. Additionally, the 
current study only captured CYP self-report data. Future re
search could look into understanding the difference between 
self-report data compared with parent-proxy data [11, 12]. 
Discrepancies between self-report data have been well estab
lished, with some research suggesting that CYP have a tendency 
to report more symptoms than their parents and caregivers [11]. 
Less is known about the perceived impact on daily life relating 
to self-reported symptoms in CYP with JDM between CYP and 
their parents or caregivers and whether self-reported discrepan
cies between self-reported and parent-proxy data differ when 
there is active disease compared with when CYP are in remis
sion. There may also be a proportion of CYP who are likely to un
derreport their symptoms to avoid further hospital visits, which 
can impact observed discrepancies between self- and proxy- 
reported data. Lastly, while the average age of diagnosis (7 years 
of age) and sex distribution (mostly girls) are indicative of the 
wider JDM picture across the UK and further afield, this study 
sample had not been seen in clinical care for an average of 
1.8 years. Our knowledge of the current disease state and treat
ment is based on self-reported data. As a result, a future study 
should focus on testing our conceptual model by including 

Figure 4 Estimated values of the hypothesised standard coefficients. Latent variables are represented by circles and observed variables by squares. 
The values represent standard estimates. Positive paths are represented by solid lines while negative paths are represented as broken lines. 
**P< 0.001. aSubscores and total score as measured by the PedsQL 4.0 Generic Core Scale. bSubscores as measured by the PedsQL 3.0 
Rheumatology Module. cUncertainty as measured by the CUIS. dSubscores and main score as measured by the PI-ED. eSubscores as measured by 
the BBSC 
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clinical outcome data. This could be accomplished by recruiting 
CYP directly in clinics. The current study’s recruitment strategy 
focused on reaching out to all participants on the UK JDCBS reg
istry, aiming to achieve widespread diversity through equality 
and inclusion. Therefore, a study testing the current conceptual 
model by including clinical data could further substantiate 
our findings.

Conclusion
The aim of this study was to explore HRQoL and to test a new 
model of uncertainty and perceived burden in a self-reported 
UK sample of CYP diagnosed with JDM. Our model is consistent 
with the proposed model whereby illness representations, 
which were driven by uncertainty and burden, were identified as 
the strongest predictor of depression and anxiety. This high
lights that there is a need to reduce uncertainty, which should 
be prioritised by clinical teams. Clear communication and in
creased knowledge could benefit those who struggle with the 
unpredictable disease course associated with JDM. To improve 
QoL and mental health, interventions should also aim to address 
resilience factors that mitigate against poor mental health out
comes and identify suitable strategies to increase coping in af
fected children and young people.
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