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ABSTRACT

Psychological and emotional well-be-
ing are critical aspects of overall health
for individuals with chronic rheumato-
logic conditions. Mental health-related
literature, however, predominantly fo-
cuses on systemic lupus erythematosus
or rheumatoid arthritis, with limited
emphasis on idiopathic inflammatory
myopathies (IIMs). High proportions
of those with juvenile myositis report
psychological distress at levels war-
ranting mental health referral. Adults
with dermatomyositis diagnosed with
depression or anxiety do not receive
adequate mental health care. Mental
health symptoms in those with IIMs are
associated with worse health-related
quality of life, medication adherence,
and disease outcomes. Despite dem-
onstrated high rates of mental health
burden, access to mental health care
remains severely lacking.

Data related to mental health burden
is limited by small sample size, limited
generalisability, variable methods of
assessment, and inconsistent diagnosis
codes to define mental health condi-
tions. Additional research is needed to
validate current screening tools in my-
ositis populations. Other relevant meas-
urable factors include disease severity,
non-health- and health-related trauma
exposure, loneliness, isolation, loss
of control, sleep difficulties, fatigue,
pain, self-esteem, body image, sexual
health, and health inequities. Studies
are needed investigating the efficacy of
therapeutic and pharmacologic inter-
ventions among patients with myositis

who experience depression and anxiety.
Currently, knowledge and resources
are limited around mental health bur-
den and potential intervention for those
living with I[IMs. The Myositis Interna-
tional Health & Research Collabora-
tive Alliance (MIHRA) Psychological
Impact Scientific Working Group offers
a preliminary road map to characterise
and prioritise the work ahead to under-
stand baseline mental health burden
and compare avenues for intervention.

The current state of affairs:
understanding emotional

challenges for adults and

children with myositis

Psychological and emotional well-being
are critical aspects of overall health for
individuals with chronic rheumatologic
conditions. In a post-pandemic era,
mental health burden has increased,
amplifying a long-standing shortage
of behavioural health providers (1-4).
Mental health-related concerns have
been shown to impact Health-Related
Quality of Life (HRQoL), educational
and occupational attainment, treatment
adherence, healthcare utilisation and
transition among those with paediatric
and adult rheumatologic conditions,
although literature in myositis is still
lacking (5). In 2020, the Childhood
Arthritis and Rheumatology Research
Alliance (CARRA) established a priori-
tised research agenda to address gaps in
knowledge related to the mental health
of youth with rheumatologic disease
(6). The international myositis research
community has established a similar
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dedication to understanding mental
health burden among those with rheu-
matologic conditions, with a particular
focus on representing individuals’ per-
ceptions of the disease’s effect on their
daily lives (7). The Myositis Interna-
tional Health & Research Collaborative
Alliance (MIHRA) Psychological Im-
pact Scientific Working Group presents
here a scoping review of the current
knowledge of mental health burden in
IIMs and offers a preliminary road map
to help characterise and prioritise the
work ahead.

Depression and anxiety are common
among adults with chronic rheumato-
logic conditions. They have a nearly
two-fold higher prevalence of anxiety
disorders and a higher likelihood of
having multiple psychiatric disorders
(odds ratio (OR)=2.7, 95% confidence
interval (CI)=1.5-5.0) than general
populations (8). Mental health-related
literature, however, predominantly
focuses on individuals with systemic
lupus erythematosus (SLE) or rheuma-
toid arthritis (RA), with limited empha-
sis on those with myositis. A system-
atic review of HRQoL measures dem-
onstrated significantly lower HRQoL
in those with idiopathic inflammatory
myopathies (IIMs), and a significant
correlation between HRQoL and de-
pression and anxiety (9). Another cross-
sectional study demonstrated over 40%
of adults with dermatomyositis (DM)
met the criteria for depression or anxi-
ety, with one-third of those individuals
not receiving mental health care (10).
Another study observed that one-fifth
of those with inclusion body myositis
(IBM) presented with significant levels
of anxiety or depression (11). Adults
with IIMs in 48 countries similarly
conveyed high cognitive impact, dif-
ficulty sleeping, and emotional distress
(12). One study comparing individuals
with IIM to those with non-1IM autoim-
mune inflammatory rheumatic diseases
(AIRD), non-rheumatic autoimmune
inflammatory diseases (NRAIDs) and
healthy controls, demonstrated higher
rates of mental health disorders among
those with IIM (33.4% 1IM vs. 28.2%
non-IIM AIRDs vs. 28.4% NRAIDs vs.
17.9% controls, p<0.001) (13).
Children in North America, South
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America, Europe, and Asia with chronic
rheumatologic conditions have higher
rates of mental health-related concerns
than healthy peers, with depression and
anxiety rates from 15 to 65% and sui-
cidal ideation rates from 15 to 34% (14-
16). Recent studies distinguish individ-
uals with childhood-onset rheumato-
logic disease as being at higher risk for
mental health disorders than those with
adult-onset disease (16). Mental health
symptoms in these children are associ-
ated with worse HRQoL, poor medica-
tion adherence, and potentially worse
disease outcomes (17-21). Disease se-
verity has also been associated with de-
creased academic achievement among
children diagnosed with childhood
onset chronic rheumatic diseases (22).
The interaction between disease course,
school attendance, neuropsychological
challenges, and mental health burden
have not been fully explored among
children with myositis. Current litera-
ture largely reflects juvenile idiopathic
arthritis (JIA) and SLE, with limited
research investigating mental health
burden related to juvenile myositis (6,
21). Despite this, the evidence to date
regarding juvenile myositis indicates
that these youth may be particularly im-
pacted by poor mental health. Greater
than 40% of those with juvenile my-
ositis in a study from the United King-
dom reported sufficient psychological
distress to warrant referral to a mental
health specialist (23). A subsequent
multicentre North American study con-
ducted during the COVID-19 pandemic
found that nearly 70% of children with
juvenile myositis have positive mental
health screening results also requiring
further evaluation of potential mental
health comorbidities (24). Further, even
those with well-controlled juvenile der-
matomyositis (JDM) had significantly
worse psychosocial functioning scores
compared to healthy counterparts (25).
A qualitative study of 45 parents of
children and young adults ranging in
age from 6 to 21 years with juvenile
myositis identified significant concerns
around anxiety, uncertainty, and emo-
tional distress for their children, with
negative impacts on siblings and family
relations (26). This study highlighted
the differences in age-based experience

of distress, recognising a 6-year old’s
anxiety crisis may include enuresis and
nightmares while a 17-year old’s di-
minished self-esteem may be expressed
verbally or through self-isolation.

The COVID-19 pandemic has played
a crucial role in amplifying the already
demonstrated mental health epidemic,
particularly impacting the myositis
community (27, 28). One study in Hun-
gary found that patients with myositis
had an increased risk of COVID-19
infection compared to national infec-
tion rates (28). Another study out of
Israel raised concern for increased inci-
dence and more severe presentation of
[IMs during the COVID-19 pandemic
when compared to pre-pandemic (29).
Several studies suggested a potential
correlation between onset or flares of
IIM with COVID-19 infection and/or
vaccination (30-32). Literature demon-
strates a detrimental effect of the pan-
demic on continuity of care for many
patients with IIM, raising concern for
risk of downstream effects on disease
outcomes for patients as well (33, 34).
In addition, the pandemic prevented in-
door exercise and physical activity at
gyms for patients with myositis, likely
further contributing to worse mental
health outcomes for patients recognis-
ing the therapeutic nature of exercise
both physically and mentally. Emerging
evidence has confirmed a similar nega-
tive impact of the pandemic on mental
health for adult and paediatric patients
with IIM, raising concern around po-
tential long-term effects of isolation
and psychosocial stressors (35, 36).
Despite demonstrated high rates of
mental health burden, access to mental
health care remains severely lacking.
The American Academy of Child and
Adolescent Psychiatry report approxi-
mately 8,300 practicing child and ado-
lescent psychiatrists in the United States
(US), while over 15 million youths are
in need of one (37). Increasing work-
force shortages and barriers to accessi-
ble quality mental healthcare are esca-
lating this burden (38). The Child and
Adolescent Mental Health in Europe
project mirrors these gaps in provider
education and available preventative
services for child mental health across
15 countries (39). Echoing this, one-
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Table I. More commonly used instruments measuring anxiety and depression among paediatric and adult patients with rheumatologic conditions.

Instrument Number of items Target age Time to Rheumatologic conditions Studied with
(years) complete (minutes) Measure'
Anxiety measures®! >
Beck Anxiety Inventory 21 18 and older 5-10 Fibromyalgia,'”® JIA,'”” OA,'* RA, SLE,
SSc,'” Myositis'*

Beck Youth Inventory (BYI)-Anxiety Inventory 20 7-18 5 JIA™!

Generalized Anxiety Disorder-7 (GAD-7) 3 7 14 and older <3 AS, RA,'3 Myositis®!

Hamilton Anxiety Scale (HAM-A)!3 14 18 and older 10-15 RA,% CTD'3¢

Hospital Anxiety and Depression Scale — 7 16-65 <5 SS,137 AS,'* Arthritis, 4! SLE,#?
Anxiety (HADS-A) Myositis'#

Impact of Rheumatic Diseases on General Health 10 18 and older 5 RA,'* AS, Psoriatic Arthritis, OA'+
and Lifestyle (IRGL) Anxiety Scale

Patient-Reported Outcomes Measurement 29 (computer adaptive test) 8-17 5 Juvenile fibromyalgia,'¥” cSLE,'> Myositis'*®
Information System (PROMIS) Anxiety Scale'®  or 4-8 (4 short forms)

Paediatric Symptom Checklist-17 (PSC-17) 17 4-17 <5 Myositis”

Screen for Childhood-Related Emotional Disorders 41 8-18 10 JIA,'® ¢SLE, pMCTD,** Myositis**

(SCARED)
State-Trait Anxiety Inventory for children (STAI-C) 40 9-12 10 JIA,'® ¢SLE'?
State-Trait Anxiety Inventory (STAI) ! 6 (short form) or 40 (long form) 13 and older 10 RA,"2 SLE,!*3 Fibromyalgia, SSc!>* 15

Depressive symptom measures

Beck Depression Inventory (BDI) 21 13 and older 10 JIA,'* Myositis'>®
Centre for Epidemiological Studies Depression 20 6-17 5 JIA'®
Scale for Children (CES-DC)
Children’s Depression Inventory (CDI) 27 (long form) or 10 (short form) 7-17 5-15 ¢SLE* FMF,"7 JIA'»
Hamilton Depression Rating Scale (HAM-D) 21 18 and older 15-20 RA "8 SLE'™
IRGL Depressed Mood Scale 6 18 and older <5 RA,58 AS, Psoriatic Arthritis, OA'
Montgomery-Asberg Depression Rating Scale 10 18 and older 5 SLE, RA, SSc,*? Bechets'®
(MADRS)
Mood Disorder Questionnaire (MDQ) 15 12 and older 5 RA!"!
Mood and Feeling Questionnaire for children 13 (short form) or 33 (long form) 6-17 5-10 JIA™
(MFQc)
Patient Health Questionnaire-9 (PHQ-9) 9 12 and older 5 ¢SLE, pMCTD,'* RA, Psoriatic Arthritis,
AS, SLE, SSc, Vasculitis, SS, Myositis'®
PROMIS Depression Scale 12 (computer adaptive test) 8-17 5 Juvenile fibromyalgia,'*” cSLE *' Myositis'*®

or 4-8 (short form)

Anxiety and depressive symptom combined measures

JIAIZ‘)
OA, RA, SLE,'*3 Myositis'*

Child Behavioural Checklist (CBCL) 113 6-18 10
Depression, Anxiety and Stress Scale-21 (DASS21) 21 18 and older 5

Myositis represents both paediatric and adult inflammatory myopathies.
JIA: juvenile idiopathic arthritis; RA: rheumatoid arthritis; SLE: systemic lupus erythematosus; SSc: systemic sclerosis; cSLE: childhood SLE; pMCTD: paediatric mixed connec-
tive tissue disease; AS: ankylosing spondylitis; CTD: connective tissue disease; SS: Sjogren’s syndrome; OA: osteoarthritis; FMF: familial Mediterranean fever.

third of 100 CARRA centres, and nearly
half of 15 UK centres, reported having
no affiliated social worker or psycholo-
gist, and demonstrated barriers to men-
tal health interventions included limited
resources, lack of diagnostic and refer-
ral protocols, as well as patient-born
cost and time burden (40, 41). A North
American multicentre mental health
screening study further found that 75%
of those with juvenile myositis referred
for evaluation of positive mental health
screening results did not access timely
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follow-up (42). This paper highlights
the literature currently available ad-
dressing mental health concerns and ac-
cess to care among children and adults
with IIM, with more references current-
ly available in the paediatric literature as
compared to the adult side.

How do we currently measure
psychosocial and mental
health-related distress?

Data related to mental health burden
is limited by small sample sizes with

limited generalisability as well as var-
ied methods for measurement includ-
ing symptom screeners, and diagnosis
codes to define mental health condi-
tions (16). Though under-utilised and
some under-validated, more commonly
used screening tools and symptom
measures for anxiety and depression
in adult and paediatric rheumatologic
population are characterised in Table
I. This summary table excludes meas-
ures typically used to evaluate features
specific to panic disorder, obsessive-
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* Pain
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Management °
*  Medications
* Medication side-effects
* Disease severity and
flares

* Complex Care
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* Self-esteem
* Body Image
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* Physical
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Sleep difficulties

Mental
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* Visible
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Fig. 1. Conceptual model of measurable and relevant psychological factors.
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Uncertainty

e Short-term
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compulsive disorder, and posttraumatic
stress disorder, focusing on measures
that provide broad inclusion of general
anxiety symptoms. Use of these tools
for individuals with myositis in clinical
and research settings is limited in the
current literature.

There are various conceptually relevant
comorbidities to consider when meas-
uring mental health burden. Sleep dif-
ficulties and disorders, for example,
are associated with a wide variety of
rheumatologic conditions and play an
important role in mental health (43).
Loneliness has clear associations with
biophysical-based survival outcomes
comparable to cigarette smoking across
the general population (44). Loneliness
and isolation are prevalent among indi-
viduals with rheumatic disease and are
related to lack of social support, stigma-
tisation and invalidation. Self-esteem
and body image, challenged by disease-
related body changes may also drive
mental health burden among those with
rheumatologic diseases (45-47). Sex-
ual health is another important factor
that can influence psychosocial health
among people who live with rheuma-
tologic diseases. Studies demonstrate
increased sexual concerns among
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those with rheumatoid arthritis, sys-
temic sclerosis and myositis, with lim-
ited data, as of yet, investigating sexual
health among individuals with myositis
(48-50). Recognising the impact of loss
of control and potential health-related
trauma, future studies are needed to
investigate the role of these factors
(51). Health inequities and exposure
to trauma are additional factors of in-
terest that interplay with mental health
outcomes for individuals with rheuma-
tologic diseases. But there are not yet
studies among those with myositis (52,
53). Figure 1 identifies a conceptual
model of relevant factors to incorporate
when evaluating mental health impact
for those living with myositis.

What do we know about

ways to intervene?

Early identification and treatment of
mental health difficulties improves out-
comes. Varied psychological interven-
tions for children with chronic illness
demonstrate consistent improvement
in clinical outcomes, particularly when
symptoms are recognised and managed
early (54, 55). Early identification of
depression in adults decreases the risk
for major depression and suicide and

improves social function and produc-
tivity (56, 58).

Beyond the early identification of men-
tal health, person-centred communica-
tion and culture healthcare interactions,
can transform the psychological profile
related to living with a chronic health
condition. The global adoption of shared
decision-making and trauma-informed/
shame-sensitive communication is in-
creasingly becoming the standard of
care (59-67). These are non-threatening
and power-equalising approaches pred-
icated on unwavering respect, active
listening and choice. These approaches
may benefit the well-being of all stake-
holders regardless of mental health or
trauma history. Positive Health Philoso-
phy echoes these principles and strives
to develop an antidote for deep-rooted
operative social values referred to as
‘ableism’. Ableism unconsciously cor-
relates worth with ability versus disa-
bility, health versus illness and assistive
modifications/services as being con-
cessionary versus universally enabling
(68-70). Person-positive philosophies
safeguard inter-communication flu-
ency, personalisation and sustainability
of holistic health strategies, and recog-
nises traditional medical tendencies of

Clinical and Experimental Rheumatology 2024
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Table II. Potential methods to address
mental health burden among those living
with myositis.

Potential resources

Psychological interventions
ACT*
CBT* and Cognitive behavioural self-help*
Disease education and psychoeducation
Talk and family therapy*

Pharmacologic interventions
Biologics
SNRIs*
SSRIs*

Additional therapeutic interventions
Animal-assisted intervention®
Art, play, music and dance therapy*
Embodiment practices
Mindfulness*
Narrative medicine and poetry
Occupational balance”
Patient associations
Physical activity and exercise”
Resistance strength building”
Singing, humming, chanting
Spirituality
Yoga*

*Supported literature for intervention among
those with IIM.

*Supported literature for intervention among
those with mental health burden.

ACT: Acceptance and Commitment Therapy;
CBT: Cognitive Behavioural Therapy; SSRI:
Selective serotonin reuptake inhibitors; SNRI:
Serotonin and noradrenaline reuptake inhibitors.

‘deficit-" and ‘fixing-’directed language
as potentially objectifying and eroding
patient-perceived self-worth.

Promising interventions, such as Ac-
ceptance and Commitment Therapy
(ACT) and Cognitive Behavioral
Therapy (CBT) are receiving serious
research attention in muscle disorders
including myositis. ACT is a newer
psychological therapy that includes as-
pects of mindfulness, goal-setting, and
perspective-taking techniques to facili-
tate the development of psychological
flexibility, which can be defined as:
“ the capacity to persist or to change
behaviour in a way that includes con-
scious and open contact with thoughts
and feelings, appreciates what the situa-
tion affords, and serves one’s goals and
values” (71). On the basis of an obser-
vational study that showed significant
correlations between psychological
flexibility and well-being and mood in
muscle disorders, including myositis, a

Clinical and Experimental Rheumatology 2024

Table III. Roadmap of future work in understanding and addressing mental health for in-

dividuals with myositis.

Future avenues to understand mental health in myositis-related disorders

Understanding the problem

¢ Characterise relevant baseline psychosocial factors (Fig. 1)

¢ Validate mental health measures in myositis populations (Table I)Investigate biophysical measures
in mental health including biomarkers and functional magnetic resonance imaging

¢ Investigate systemic, iatrogenic environmental and personal factors contributing toward resilience

and holistic well-being

¢ Understand geographic disparities in mental health burden among individuals with myositis
¢ Characterise the impact of living with IIMs in early life with satisfaction of foundational education
¢ Characterise the impact of IIMs on occupational balance

Investigating solutions and establishing next steps

¢ Investigate and develop feasible interventions and models to maximize access to mental

health care including:

© Integration of mental health support strategies within clinics
© Telehealth mental health services implementation
© Training myositis specialists around identifying mental health burden and activating

psychosocial supports

¢ Randomised control trials investigating outcomes of non-pharmacological mental health interven-

tions (Table II)

¢ Identify and assess resilience and holistic well-being fortification strategies
e Assess and improve resources available during transition from paediatric to adult care
¢ Establish models of wrap-around services for significant others, parents, teachers, family, and

siblings of individuals with myositis

randomised controlled trial of ACT in
adults with myopathies including IBM,
was completed (72). This fully powered
trial demonstrated efficacy for improv-
ing distress and HRQoL, with moderate
improvements seen in both of these out-
comes following only a brief interven-
tion (73). In other myopathies there is
evidence that CBT alone or combined
with exercise can be helpful for improv-
ing fatigue and associated outcomes in
those with severe fatigue (74). Stud-
ies in cSLE tailoring CBT approaches
for adolescents and young adults with
cSLE through The Treatment and Edu-
cation Approach for Childhood-onset
Lupus suggest potential avenues to
adapt CBT for myositis as well (75).

Physical activity and exercise interven-
tionsin IIMs are associated with reduced
muscle inflammation and increased re-
pair (76-80). The Mental health domain
was significantly improved after 12
weeks of intensive aerobic and muscle
endurance exercise in a group of pa-
tients with myositis (81). Similarly, 24
weeks of functional strength and bal-
ance training in patients with myositis
significantly reduced depression and
anxiety compared to a non-exercising
control group (80). However, positive
studies in RA prompt considerations
to investigate physical activity effects

more deeply on mental health and psy-
chological well-being in IIMs (82). A
systematic data review of venerable
yogic practices in neuromuscular and
other diseases extrapolated that yogic
interventions appear to be safe and
probably beneficial for chronic pain
and mental health burden in those with
myositis (83). Similarly, it is possible
that singing, humming, and chanting
may improve important myositis-relat-
ed manifestations such as xerostomia,
diaphragmatic weakness, pulmonary
function, and even balance. One study
in inflammatory arthritis has shown a
correlation between mental health and
occupational balance, indicating that
mental health is affected by the need
to manage everyday activities while
living with a chronic disease (84). The
importance of occupational balance
is also described in young adults with
mental illness who experienced being
under-occupied with too little to do
(85). However, the majority of research
into self-sounding assesses psycho-
logical impact across health conditions
and has yet to be evaluated for IIM.
Positive health philosophy has created
shifts in focus across disciplines and
specialties towards enhancing capabil-
ity in treatment and improving health
and resilience through first and fore-
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most seeing patients as people with
full lives coupled with shared decision-
making (SDM). This approach identi-
fies patient priorities and preferences
which then inform opportunities for
people to be and do things they value
and find personally meaningful in the
context of also living with a serious
health condition (86-90).

First-line pharmacologic interventions
for individuals with rheumatologic con-
ditions with moderate to severe depres-
sion include selective serotonin reuptake
inhibitors (SSRIs) such as fluoxetine,
paroxetine, fluvoxamine, citalopram and
sertraline. Serotonin and noradrenaline
reuptake inhibitors (SNRIs) are also
considered for treatment. Interestingly,
recognising that pro-inflammatory cy-
tokines may promote depression, bio-
logics that block pro-inflammatory cy-
tokines, including infliximab, etanercept,
or adalimumab, are potential avenues for
treatment of depression in those with
rheumatologic conditions as well (90).

Are mental health resources,
accessibility and integration

feasible goals?

Models of mental health services inte-
gration with physician education have
been effective among those with chron-
ic diseases such as diabetes and cystic
fibrosis, and potentially predict similar
success in [IMs (91, 92). Roadmaps
for integrating behavioural health care
within paediatric rheumatology and
juvenile myositis clinics demonstrate
feasibility and provide guidance for
replication (93, 94). Integrated behav-
ioural health services for adults with
neuromuscular conditions are shown to
reduce hospital length of stay, improve
adherence, decrease emergency depart-
ment visits, reduce mental health symp-
toms, provide pain relief, and improve
HRQoL, as well as reduce emergency
behavioural health spending by 19%
and offset medical costs by 20% (86).
While integration of mental health ser-
vices within paediatric rheumatology
clinics may be ideal, given the ongoing
shortage of mental health providers it
is important to consider additional av-
enues of support. Since the onset of the
COVID-19 pandemic, telehealth has
been of growing utility to expand access
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to psychological care (95). In addition
to allowing families increased access
to mental health care when impeded by
location or financial burden, children
and young adults reported a positive
therapeutic alliance with mental health
providers who utilised telehealth (96).
This growing field deserves further un-
derstanding of potential utility, efficacy
and barriers for implementation.

The American Board of Paediatrics
(ABP) has established ongoing support
to promote longitudinal partnerships
between paediatric subspecialists and
behavioural health providers within inte-
grated ambulatory and inpatient settings,
including an ABP Roadmap initiative to
this affect (97). Parents of children with
juvenile myositis identify paediatric
rheumatologists as facilitators of emo-
tional health care, recognising that those
with juvenile myositis trust, respect and
disclose emotional distress with their
providers (26). Recent efforts include
education of paediatric rheumatologists
to help identify and treat individuals
with mental health burden (14, 98, 99).

Future steps for research

and clinical care investigations

The established literature delineates ar-
eas of strong need in both clinical care
and research. The MIHRA Psychologi-
cal Impact Scientific Working Group
offers a preliminary road map to help
characterise and prioritise the work
ahead (Table III).

Understanding baseline mental health
status and contributing factors is a key
first step to moving forward with estab-
lishing relevant interventions. Guidance
on which instruments to use, and wheth-
er new instruments require development
is an important question. Recognising
potential for day-to-day variability in
self-reported screening outcomes, fu-
ture studies should strive to outline pre-
ferred screening administration inter-
vals (100). One study showed that forty-
three surveyed individuals with juvenile
myositis and their caregivers self-re-
ported receiving a clinical diagnosis of
depression (39%), or anxiety (35%),
while an additional 18% and 27% with-
out formal diagnoses reported depres-
sion and anxiety symptoms, respective-
ly (24, 101). This study was limited by

individuals’ self-reported mental health
without performance assessment using
validated tools. These findings support
a role for systematic measurement of
psychosocial health in juvenile myositis
using validated tools. It also raises the
question of potential utility of non-sur-
vey assessment of mental health burden
among patients.

While there is a growing understand-
ing of the prevalence and incidence of
mental health burden among individuals
with rheumatologic conditions, more re-
search is needed to understand whether
symptoms arise as part of the inflam-
matory disease itself, as a reaction to
the disease burden, or as a coincidental
concomitant entity (6). Recent studies
have shown a causal association be-
tween interleukin (IL) 6 signalling and
depression, with other studies suggest-
ing CRP concentration to be associated
with negative affect, pain and inflam-
mation (102, 103). Burgeoning litera-
ture demonstrates utility of biomarkers
for psychiatric diagnosis, prognosis and
treatment, with additional literature in-
vestigating the role of pro-inflammatory
cytokines on psychotherapy for depres-
sion (104-106). Interestingly, treatment
with antidepressants for those with de-
pression has been associated with re-
ductions in peripheral cytokine levels,
and importantly, psychotherapy alone
has been similarly shown to reduce
serum cytokine levels (105, 106). The
Lupus Erythematosus and Dermatomy-
ositis Stress and Cardiovascular Health
(LEADS-CV) study is currently ongo-
ing and aims to evaluate relationships of
stress with inflammation and cardiovas-
cular health in cSLE and JDM patients,
with findings forthcoming (107). These
efforts suggest the potential overlap in
underlying pathology between myosi-
tis and mental health disorders, open-
ing opportunities for potential future
research exploration. This is an avenue
of increasing importance in the setting
of subjective and imprecise patient-re-
ported measures of mental health cur-
rently available that are complicated by
patient-based inter-rater, cultural and
linguistic differences (108).

Another crucial piece in understanding
the neuro-inflammatory role in men-
tal health burden among those with
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myositis may be the characterisation
of impacts on brain function using ad-
vanced neuroimaging methods such as
functional magnetic resonance imaging
(fMRI) studies. fMRI, measuring pat-
terns in brain activity, has been used to
examine the mechanisms underlying
childhood-onset neuropsychiatric SLE
as well as potential neurologically driv-
en contributions to fibromyalgia and
RA-associated fatigue (109-111). No
studies have yet investigated fMRI data
in individuals with myositis or looked
at fMRI outcomes related to mental
health burden among those with JDM.
As depicted in Figure 1, there are a
variety of relevant factors to consider
when measuring baseline mental health
and potential confounding factors. With
strong associations between fatigue,
sleep difficulties and mental health
concerns in those with rheumatologic
diseases, future studies should include
fatigue and sleep as related to men-
tal health in individuals with myositis
(112). Psychological distress as related
to appearance, body image and sexual
health are additional avenues in need
of further analysis, recognising prior
studies that demonstrate strong relation
between appearance concern and de-
pression among those with SLE and RA
(113). Other relevant measurable factors
include disease severity, health-related
trauma, loneliness and isolation, loss of
control, pain, non-health related trauma
exposure and health inequities.

Clearly defined protocols are needed to
identify distressed patients and guide fol-
low-up planning and referral pathways
for mental health care. Further research
is needed to analyse outcomes of avail-
able interventions targeting disease-re-
lated anxiety, adjustment or coping and
support for transition from paediatric to
adult care (101). Interventions should
also consider wrap-around services that
support parents, caregivers, and other
family members, recognising the broad
impact of chronic illness on a family
unit with higher-than-average levels of
worry, worse physical functioning and
affected family relationships when
compared to normative populations (26,
114). Implementation of cognitive be-
havioural self-help interventions offer
a cost-effective alternative to CBT for
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individuals with myositis as well (115).
Understanding resilience and its role in
mental health for those with myositis is
another important avenue for future re-
search. Trials are needed to examine and
implement a range of intervention types
and add to the diversity of treatments
and supports providers can confidently
offer. Both psychological and rheuma-
tology providers may benefit from train-
ing for myositis-specific psychological
supports and therapies.

One phenomenological study of chil-
dren with JDM demonstrated the impor-
tance of understanding the psychosocial
effects of JDM on children. This study
outlines the child’s rollercoaster of emo-
tions to help clinicians understand how
to help patients at varying points in di-
agnosis (116). Future research should
consider targeted interventions for those
with myositis that account for the ex-
pected winding journey. One novel ap-
proach to offer connection among pa-
tients and insight for providers of the
patient’s mental health journey is the
use of storytelling in group sessions
with narrative-based techniques, as
has been done with young adults with
chronic rheumatologic illnesses (117).
This pilot study demonstrated signifi-
cant improvement in self-reported phys-
ical health following participation in the
storytelling intervention, suggesting an
important potential avenue to address
the complex interplay of emotional and
physical well-being. Poetry has also
been used as an outlet for processing
of disease diagnosis among individuals
with myositis (118). Art, play, music,
and dance therapy are other potential al-
ternative therapeutic interventions that
can be considered for those with my-
ositis who experience significant mental
health burden (119). Patient associa-
tions are also a critical point of contact
for those who live with rare diseases
like myositis that allows for connec-
tion to mitigate isolation and provides
resources to understand underlying dis-
ease. Longitudinal studies are needed to
understand long-term impact of these
interventions and resources.

One study demonstrates the potential
utility of animal-assisted intervention
for individuals with rheumatologic con-
ditions and psychiatric comorbidities,

offering another avenue for future in-
vestigation in those with myositis (120).
Future studies should also consider the
integration of spirituality as a pillar of
support for individuals and families
coping with mental health burden.
Intriguingly, a Norwegian study of 39
adults with JDM showed no difference in
mental health functioning compared to
39 age-matched healthy controls (121).
Though being a small sample size, with
possibly insufficient power to detect a
difference between the two groups, the
results still provoke important questions
as to whether mental health burden var-
ies geographically, culturally or with
resource-rich healthcare infrastructures.
Future studies should investigate poten-
tial geographic disparities and potential
local protective factors, with considera-
tion of re-analysis of available data in-
vestigating baseline mental health bur-
den among those with IIM (13).
Transition to adulthood is a vulnerable
life stage for all individuals, but espe-
cially those with myositis, with risk of
crisis as they cope with new providers
and uncertainty (122). Future studies
should investigate potential interven-
tions and additional supportive mecha-
nisms that target this transitional period
to adult care. Furthermore, longitudinal
studies understanding consequences of
mental distress among youth with rheu-
matologic diseases are lacking. Studies
of adults with JIA demonstrate worse
mental health, lower QoL scores, and
higher levels of unemployment com-
pared to healthy counterparts (123,
124). Studies are needed that monitor
the longitudinal mental health outcomes
of young adults with juvenile myositis
as they transition into adult care.
Further research is needed to estab-
lish effective educational programmes
around mental health for paediatric and
adult theumatology providers. Funding
is needed to support quality improve-
ment initiatives and research seeking
to improve mental health care for in-
dividuals with rheumatologic diseases.
Understanding the mental health burden
and potential avenues of intervention
is critical to the biopsychosocial care
model that addresses holistic subjective
wellbeing of children and adults with
myositis.
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