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Abstract

Objectives: Self-efficacy (SE) is central to chronic disease self-management but remains poorly characterized in idiopathic
inflammatory myopathies (1IMs). We aimed to identify factors associated with SE, characterize SE profiles and examine
associations with patient-reported outcomes (PROs) in IIMs.

Methods: Cross-sectional data from 5802 participants across IIMs, other rheumatic diseases (RMDs) and non-rheumatic au-
toimmune diseases (nRAIDs) were analysed. SE was measured using the Self-Efficacy for Managing Chronic Disease
(SEMCD) scale. Hierarchical regression identified factors independently associated with SE, and k-means clustering de-
fined SE health profiles. Associations with PROs were examined in a separate multivariable model.

Results: 1IM patients had lower SE (median SEMCD 5.3) than those with RMDs (5.8) and nRAIDs (6.5), with confidence low-
est for managing fatigue and physical discomfort. In the fully adjusted integrated model (R*=0.222), mental health comor-
bidity (B=-0.898) and financial difficulty (B=-0.734) were most strongly associated with lower SE, while regular exercise
(B=0.770) and family support (B=0.150) were associated with higher SE. The PRO model explained 48.3% of SE variance
(R?=0.483); resilience was the strongest positive association, while fatigue and pain were negatively associated. Four SE
health profiles were identified, including a clinically distinctive resilient-despite-burden subgroup (24%) with high symp-
tom burden but preserved SE and mental health. Higher SE was associated with better physical and mental health,
greater resilience and life satisfaction, and lower fatigue, pain and loneliness (all P < 0.001).

Conclusion: SE in lIMs is associated with modifiable socioeconomic and psychological factors and with better health out-
comes. Profile-based stratification may help identify vulnerable subgroups and guide targeted interventions.
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modifiable factors.

* Self-efficacy (SE) in idiopathic inflammatory myopathies (lIMs) is lower than in other autoimmune diseases and is shaped by

* Four integrated SE health profiles were identified, including a resilient-despite-burden subgroup with preserved SE.
* Profile-based stratification may help identify vulnerable subgroups for future, prospectively evaluated self-management support.

Introduction

Idiopathic inflammatory myopathies (IIMs) are heterogeneous
systemic autoimmune conditions characterized by chronic mus-
cle weakness, inflammatory muscle infiltrates, and multi-organ
involvement affecting the skin, joints, lungs, heart and gastroin-
testinal tract [1]. Although the reported incidence of 1IMs has in-
creased in the 21st century, whether this reflects a true
epidemiological change remains uncertain [2]. High comorbidity
burden [3], persistent physical and psychological symptoms,
and the need for multiple medications impose substantial treat-
ment burden [4]. Despite immunosuppressive therapy, up to
80% of patients continue to experience disease activity and
functional impairment [5], with fatigue, pain and reduced func-
tion often persisting despite apparently controlled disease [6].
Effective self-management is therefore essential to optimize
quality of life (QoL) [7].

Self-efficacy (SE), defined as an individual’s confidence in
their capacity to successfully perform an activity [8], is an impor-
tant psychological mechanism underlying effective self-
management in chronic conditions [9-11]. Higher SE has been
associated with less pain, better physical function and improved
self-management in SSc and RA [12-14]. However, factors asso-
ciated with SE and its relationship with patient-reported out-
comes (PROs) remain poorly understood in 1IMs despite their
uniquely demanding self-management requirements [9, 15, 16].

This study examined factors associated with SE, characterized
SE profiles, and assessed associations between SE and PROs in
adults with IIMs using a large international dataset. We hypothe-
sized that in IIMs SE would be lower than in other autoimmune
diseases, independently associated with modifiable factors in-
cluding mental health comorbidity and financial difficulty, and
that profile-based stratification would identify clinically mean-
ingful subgroups.

Methods

Study design and data source

Data were drawn from the Collating the Voice of People with
Autoimmune Diseases dataset, an international, cross-sectional
e-survey conducted between February 2024 and October 2025.
The instrument was developed by a multidisciplinary steering
committee, including rheumatologists, researchers, social
scientists, psychologists and patient research partners. It was
translated into multiple languages using validated forward-
backward translations and administered via SurveyMonkey; the
full protocol has been published previously [17]. Informed

consent was obtained electronically, all responses were anony-
mous and ethical approval was obtained from the Institutional
Ethics Committee of SGPGIMS, Lucknow, India (226014), with
additional local approvals obtained as required [18]. The
Checklist for Reporting Results of the Internet E-Surveys
(CHERRIES) was followed [19].

Data extraction and study population

Data were extracted following survey closure in October 2025.
Participants were eligible if aged over 18years. Data were
cleaned, and responses were excluded if key demographic varia-
bles (age or sex) were missing, diagnosis was uncertain, self-
diagnosed or not confirmed by a specialist, Self-Efficacy for
Managing Chronic Disease (SEMCD) scale data did not meet the
minimum completion threshold or if participants had cognitive
impairment. Disease diagnoses were based on participant self-
report of a physician-assigned diagnosis. Participants reporting
self-diagnosis or diagnosis by a non-specialist were excluded.
Self-reported diagnoses were cross-checked against disease
manifestations and immunosuppressive medication use to mini-
mize misclassification. As this was a multinational e-survey, in-
dependent verification using formal classification criteria,
antibody profiles or medical records was not available. The
data-cleaning protocol is provided in the Supplementary
Material.

Participants were categorized into three groups: (i) [IMs, in-
cluding DM, PM, IBM, necrotizing autoimmune myopathy (NAM),
anti-synthetase syndrome (ASyS) and overlap myositis (OM); (ii)
other rheumatic diseases (RMDs), including RA, SLE, Sjogren’s
disease, SSc and related conditions; and (iii) non-rheumatic au-
toimmune diseases (nRAIDs), including type 1 diabetes mellitus,
Hashimoto’s thyroiditis, psoriasis and related conditions. A total
of 57 IIM patients could not be assigned to a specific subtype
and were included in overall IIM analyses but excluded from
subtype-level comparisons. Countries were categorized by the
Human Development Index (HDI) as very high, high, medium or
low [20]. Three levels of multimorbidity were defined. Basic mul-
timorbidity denoted the presence of two or more non-rheumatic
chronic conditions. Complex multimorbidity required the co-
occurrence of three or more chronic conditions spanning at
least three distinct physiological systems. Autoimmune multi-
morbidity was defined as three or more distinct systemic auto-
immune diseases. Active disease was defined as a Patient Global
Disease Activity score >1 combined with at least one of the fol-
lowing: evidence of inflammation on imaging or laboratory
tests; CS use >10 mg/day (prednisone equivalent); or i.v./intrale-
sional steroids in the past 3 months [17].


https://academic.oup.com/rheumatology/article-lookup/doi/10.1093/rheumatology/keag458#supplementary-data
https://academic.oup.com/rheumatology/article-lookup/doi/10.1093/rheumatology/keag458#supplementary-data

Rheumatology, 2026, Vol, 65, Issue 9

Self-efficacy measurement

SE was assessed using the SEMCD scale, a validated 6-item in-
strument measuring confidence in managing fatigue, pain, phys-
ical discomfort, mental distress, healthcare utilization and daily
functioning. Items are rated from 1 (‘not at all confident’) to 10
(‘totally confident’), with higher scores indicating greater SE
[21]. The SEMCD has been validated in chronic conditions, in-
cluding SSc [22, 23] and RA [24]. The overall score is the mean of
six items, provided at least four are completed [21]; participants
with non-consecutive item selections (i.e. skipping items mid-
scale then resuming, which may indicate inattentive respond-
ing) were excluded.

Two complementary approaches were used to classify SE: (i)
percentile-based thresholds to define relatively low and high SE
groups, and (ii) data-driven k-means clustering to identify natu-
rally occurring SE health profiles. Participants were classified as
high (>67th percentile; SEMCD >6.3) or low (<33rd percentile;
SEMCD <4.5) SE based on the distribution of SEMCD scores
within the IIM patient group. Internal consistency was assessed
using Cronbach’s alpha, with >0.70 considered acceptable and
>0.90 excellent [25].

Patient-reported outcomes

PROs included overall physical health [Patient-Reported
Outcomes Measurement Information System (PROMIS) GPH],
physical function (PROMIS PF4a), mental health (PROMIS GMH),
life satisfaction [Satisfaction With Life Scale (SWLS)], fatigue [vi-
sual analogue scale (VAS)], pain (VAS), loneliness (UCLA
Loneliness Scale) and resilience [Brief Resilience Scale (BRS)].
Additional clinical variables included disease activity, disease
duration, comorbidities, and medication use. Demographic and
socioeconomic variables included age, sex, ethnicity, education,
household income, employment, household size, marital status,
family support [Family Adaptation, Partnership, Growth,
Affection, and Resolve (APGAR)] and HDI category.

Statistical analysis

All statistical analyses were conducted using R [26] via RStudio
(Version 4.5) and Jamovi (Version 2.7) [27]. Continuous variables
were reported as median and interquartile range (IQR); categori-
cal variables as frequencies and percentages (n, %). Group com-
parisons used the ¥ test, Fisher’s exact test, Student’s t-test or
Mann-Whitney U test as appropriate; the Kruskal-Wallis test
was used for comparisons across multiple groups. Spearman’s
correlation coefficient was used to assess associations between
variables. Differences in SE across disease groups (IIM, other
RMD and nRAID) were assessed using analysis of covariance,
adjusting for age, disease duration, comorbidity burden
(Functional Comorbidity Index) and sex, with 1IM as the refer-
ence category. A sensitivity analysis additionally adjusted for
ethnicity and country-level HDI.

Variables for inclusion in the regression models were selected
a priori based on clinical relevance and prior literature. To pre-
serve interpretability and group conceptually related factors, hi-
erarchical multivariable linear regression was performed using
three pre-specified domain models: (i) demographic, (ii)

disease-specific and (iii) socioeconomic (Supplementary Table
S4A). Factors retained in these domain models were combined
into a fully adjusted integrated model, which constituted the
primary analysis (Supplementary Table S4B; Fig. 1A). To verify
that estimates were not dependent on this selection step, a sen-
sitivity analysis was performed in which all a priori variables
were entered simultaneously (forced entry). Multicollinearity
was assessed using variance inflation factors (VIF). Education
was grouped as below graduate (primary/secondary), under-
graduate and postgraduate for regression analysis. A separate
multivariable linear regression model examined associations be-
tween PROs and SE, including fatigue (VAS), pain (VAS), physical
function (PROMIS PF4a), mental health (PROMIS GMH) and resil-
ience (BRS) as independent variables (Supplementary Table
S4C). Results are reported as unstandardized beta coefficients
(B) with 95% CI. Model fit was assessed using R%.

K-means clustering was applied to z-standardized SEMCD
scores together with six PROs (PROMIS physical and mental
health, fatigue VAS, pain VAS, resilience and physical function).
The number of clusters was determined by the elbow and sil-
houette coefficient alongside clinical interpretability and corrob-
orated by Ward hierarchical clustering. Profiles were validated
against external variables not entered into the clustering (life
satisfaction, loneliness, mental health comorbidity, income ade-
quacy, disease activity and [IM subtype).

Analyses were restricted to the 1028 IIM participants meeting
inclusion criteria. Missing data were not imputed; each model
used complete-case (listwise) analysis, and denominators for
descriptive statistics reflect available responses. Within the 1IM
cohort, missingness on the variables entered into the regression
and cluster analyses was minimal. All demographic, socioeco-
nomic, lifestyle and PRO variables, including the SEMCD out-
come, were complete (0% missing), with the exception of HDI
category (8/1028; 0.8%) and IIM subtype [38/1028 unrecorded
(3.7%); a further 19 JDM cases were excluded from adult
subtype-level analyses, so 57 (5.5%) were not included in
subtype-stratified models]. Consequently, the effective sample
sizes were 1028 for the demographic and PRO models and the
k-means cluster analysis, 971 for the disease-specific model,
1020 for the socioeconomic model and 964 for the fully adjusted
integrated model (Supplementary Table S5).

Results

Baseline characteristics

The study included a total of 5802 participants: 1028 with IIMs,
4250 with RMDs and 524 with nRAIDs (Supplementary Fig. S1).
IIM patients were older (median 60.0years, IQR 47.8-70.0) than
those with RMDs (50.0years, IQR 40.0-61.0) and nRAIDs
(40.0 years, IQR 32.0-52.0). Female predominance was observed
across all groups (IIM 72.7%, RMDs 78.1%, nRAIDs 85.5%). Most
IIM patients were Caucasian/White (73.4%), resided in very high
HDI countries (74.8%) and most commonly reported secondary
school education (44.0%). Disease duration was shorter in IMs
(median 7.0years, IQR 3.0-16.0) than in RMDs (median
11.0years, IQR 4.0-20.0) and nRAIDs (median 9.0 years, IQR 4.0-
18.0), and a lower proportion had inactive disease compared
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with RMDs (52.5% vs 59.7%). IIM patients demonstrated a signifi-
cantly greater prevalence of complex multimorbidity (15.0%)
and autoimmune multimorbidity (14.7%), and higher rates of
mental health comorbidities (33.6%) than RMDs, though compa-
rable to nRAIDs (Table 1).

Among IIM subtypes, IBM patients were the oldest with the
longest disease duration (median 10.0 years, IQR 7.0-14.0), while
NAM had the shortest (median 4.0 years, IQR 2.0-7.0). Active dis-
ease was lowest in IBM (37.8%) and highest in PM (58.2%) and
NAM (56.9%). Complex multimorbidity was most frequent in
ASyS (22.1%), autoimmune multimorbidity most prevalent in
OM (45.2%) followed by ASyS (30.0%), and mental health comor-
bidities were highest in OM (45.2%), NAM (39.7%) and DM
(39.2%). IBM demonstrated the lowest comorbidity burden over-
all (Table 2).

Self-efficacy across groups and domains

The SEMCD scale demonstrated excellent internal consistency in
IIM patients (Cronbach’s alpha 0.917, 95% Cl 0.909-0.925). In
unadjusted comparisons, IIM patients had significantly lower SE
(median SEMCD 5.3) than those with RMDs (5.8) and nRAIDs
(6.5). After adjustment for age, disease duration, comorbidity
burden and sex, SE differed significantly across disease groups
(F=50.1, P < 0.001). IIM patients had the lowest adjusted SE (ad-
justed mean 5.46), compared with other RMD (5.92; adjusted =
+0.47, 95% ClI 0.32-0.61) and nRAID (6.57; adjusted f=+1.11,
95% CI 0.89-1.33); the difference between the latter two groups
was also significant (8=-0.65, 95% Cl —0.83 to —0.46). These
differences were robust in a sensitivity model additionally
adjusting for ethnicity and HDI. Using percentile-based thresh-
olds, 323 IIM patients had low SE (<4.5; 33rd percentile) and 355
had high SE (>6.3; 67th percentile). SE was not uniform across
all management domains: confidence was highest for managing
emotional distress, reducing healthcare visits and managing the
condition beyond medication, and lowest for managing fatigue,
other symptoms and physical discomfort (Supplementary
Table S1).

SE was significantly associated with multiple PROs in IIM
patients. Strong positive correlations were observed with physi-
cal health (PROMIS GPH, p=0.638), mental health (PROMIS
GMH, p=0.51), physical function (PROMIS PF-4a v2, p=0.406),
life satisfaction (SWLS, p=0.397) and resilience (BRS, p=0.416;
all P<0.001). Inverse associations were observed with loneli-
ness (p=-0.439), fatigue (VAS, p=-0.421) and pain (VAS,
p=—0.379; all P < 0.001) (Fig. 1B, Supplementary Table S2).

Factors associated with self-efficacy
in lIMs

Subgroup comparisons revealed substantial variations in SE
across socioeconomic, demographic and clinical factors
(Supplementary Table S3). SE declined progressively with in-
creasing financial difficulty (P < 0.001), with median SEMCD
ranging from 5.83 (IQR 4.50-7.50) in those living comfortably to
4.17 (IQR 3.33-5.17) in those finding it very difficult. Active dis-
ease was associated with lower SE (5.17, IQR 3.83-6.67) com-
pared with inactive disease (5.67, IQR 4.17-7.33; P=0.001).
Patients receiving high-dose glucocorticoids (>10 mg/day) had

lower SE scores (5.0, IQR 3.50-6.83) than those on lower doses
(5.33, IQR 4.00-7.00); however, this difference did not reach sta-
tistical significance (P=0.053). Education level demonstrated a
non-linear association with SE (P=0.018). While postgraduate
education was associated with the highest SE (5.83, IQR 4.17-
7.33), relatively high SE was also observed among participants
with no formal schooling (5.75, IQR 4.08-7.50). In adjusted
analysis, education below graduate level was independently as-
sociated with lower SE (B=-0.395; P=0.002). Gender was not
associated with SE in unadjusted analyses (P=0.226); however,
in the fully adjusted model, female sex emerged as a significant
factor positively associated with SE (B=0.472, P=0.002).

Demographic and disease-related factors

In the fully adjusted integrated model (R?=0.222, P <0.001),
mental health comorbidities showed the strongest disease-
related negative association with SE (B=—0.898, 95% CI —1.156
to —0.640; P < 0.001). Active disease remained independently
associated with lower SE (B=-0.307, 95% Cl| —0.544 to —0.070;
P=0.011). Among IIM subtypes, OM showed a trend toward
lower SE compared with DM (B=-0.452; P=0.064), although
this did not reach statistical significance. Age, ethnicity, steroid
use and disease duration were not significantly associated with
SE (Supplementary Table S4A).

Socioeconomic and lifestyle factors

Financial difficulty showed the strongest overall negative associ-
ation with SE (B=-0.734, 95% Cl —1.062 to —0.405; P < 0.001).
Lower education was independently associated with reduced SE
in patients below graduate level (B=-0.395, 95% CI —0.639 to
—0.152; P=0.002), and larger household size was associated
with lower SE (B=-0.155 per additional member; P < 0.001).
Family support (B=0.150, 95% Cl 0.106-0.193; P < 0.001) and
regular exercise (B=0.770, 95% CI 0.520-1.020; P < 0.001) were
significantly and positively associated with SE. Compared with
very high HDI countries, participants from medium, high and
low HDI settings reported higher SE (B=0.658, 95% CI 0.223-
1.092; P=0.003).

To confirm that estimates were not dependent on the
domain-based selection procedure, a fully adjusted model en-
tering all a priori variables simultaneously (forced entry; N =964)
was fitted. This model explained a comparable proportion of
variance (R*=0.225) and reproduced the primary findings, with
the same factors retaining significance at near-identical effect
sizes and acceptable multicollinearity (all VIF < 5; maximum VIF
4.1; ~44 observations per factor). Differences were minor and
confined to this specification (HDI category attenuated to a non-
significant trend, P=0.063; OM reached significance, B=—0.513,
P=0.037), and did not alter the substantive conclusions
(Supplementary Table S4B).

Self-efficacy and patient-reported
outcomes

The PRO model explained 48.3% of SE variance (R*=0.483,
P <0.001) (Supplementary Table S4C). Resilience was most
strongly and positively associated with SE, with each unit in-
crease in BRS associated with a 0.43-point increase in SE
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Table 1 Characteristics of the overall respondents.

Characteristic 1IM (n=1028) RMD (n = 4250) nRAID (n=524) P(IIMvsRMD) P (IIM vs nRAID)
(A) Demographic factors
Age (years), median (IQR) 60.0 (47.8-70.0)  50.0 (40.0-61.0)  40.0 (32.0-52.0)  <0.001 <0.001
Female, n (%) 747 (72.7) 3320 (78.1) 448 (85.5) <0.001 <0.001
Ethnicity, n (%)
Caucasian/White 755 (73.4) 2073 (48.8) 323 (61.6) <0.001 <0.001
Asian 147 (14.3) 933 (22.0) 47 (9.0) <0.001 0.003
Hispanic 14 (1.4) 310 (7.3) 45 (8.6) <0.001 <0.001
Others 112 (10.9) 934 (22.0) 109 (20.8) <0.001 <0.001
Level of education, n (%)*
Secondary school 452 (44.0) 1462 (34.4) 97 (18.5) <0.001 <0.001
Undergraduate degree 344 (33.5) 1546 (36.4) 182 (34.7) 0.076 0.605
Primary school 80 (7.8) 228 (5.4) 60 (11.5) 0.002 0.008
Postgraduate degree 63 (6.1) 609 (14.3) 154 (29.4) <0.001 <0.001
Self-efficacy
SEMCD, median (IQR) 5.3 (4.0-7.0) 5.8 (4.5-7.3) 6.5 (4.8-8.3) <0.001 <0.001
(B) Disease-specific factors
Active disease, n (%) 488 (47.5) 1712 (40.3) 113 (21.6) <0.001 <0.001
Disease activity VAS 5.0 (4.0-7.0) 5.0 (3.0-6.0) 4.0 (2.0-6.0) <0.001 <0.001
Disease damage VAS 6.0 (4.0-8.0) 5.0 (3.0-7.0) 4.0 (2.0-6.0) <0.001 <0.001
Disease duration (years) 7.0 (3.0-16.0) 11.0 (4.0-20.0) 9.0 (4.0-18.0) <0.001 0.002
Medications, n (%)
Glucocorticoids >10 mg/day 124 (12.1) 326 (7.7) 53 (10.1) <0.001 0.290
csDMARDs 527 (51.3) 1786 (42.0) 80 (15.3) <0.001 <0.001
bDMARDSs 259 (25.2) 944 (22.2) 53 (10.1) 0.045 <0.001
tsDMARDs 33(3.2) 254 (6.0) 5 (1.0) 0.001 0.011
Comorbidities, n (%)
Complex multimorbidity 154 (15.0) 400 (9.4) 35 (6.7) <0.001 <0.001
Autoimmune multimorbidity 151 (14.7) 161 (3.8) 0 (0.0) <0.001 <0.001
Mental health comorbidity 345 (33.6) 1259 (29.6) 195 (37.2) 0.015 0.170
Cancer 189 (18.4) 326 (7.7) 46 (8.8) <0.001 <0.001
Functional comorbidity index 1.0 (0.0-3.0) 1.0 (0.0-2.0) 1.0 (0.0-2.0) 0.003 <0.001
(C) Socioeconomic factors
Country of residence, n (%)
Very high HDI 769 (74.8) 1980 (46.6) 318 (60.7) <0.001 <0.001
High HDI 110 (10.7) 1062 (25.0) 148 (28.2) <0.001 <0.001
Medium HDI 134 (13.0) 954 (22.4) 50 (9.5) <0.001 0.054
Low HDI 15 (1.5) 254 (6.0) 8 (1.5) <0.001 0.865
Cohabitation status, n (%)*
Married/living as married 718 (69.8) 2909 (68.4) 347 (66.2) 0.407 0.162
Single 116 (11.3) 707 (16.6) 121 (23.1) <0.001 <0.001
Divorced 81 (7.9) 284 (6.7) 30 (5.7) 0.197 0.146
Widow 64 (6.2) 152 (3.6) 6 (1.1) <0.001 <0.001
Separated 34 (3.3) 111 (2.6) 11 (2.1) 0.264 0.237
Household income, n (%)
Living comfortably 520 (50.6) 1975 (46.5) 219 (41.8) 0.020 0.001
Getting by 331 (32.2) 1454 (34.2) 220 (42.0) 0.235 <0.001
Difficult 116 (11.3) 575 (13.5) 66 (12.6) 0.062 0.499
Very difficult 61 (5.9) 246 (5.8) 19 (3.6) 0.917 0.068
Total members in household 2.0 (2.0-3.0) 3.0 (2.0-4.0) 3.0 (2.0-4.0) <0.001 <0.001

P-values were assessed by x? test for categorical variables and by Student’s t-test or Mann-Whitney U test for normally and non-normally distributed
continuous variables, respectively. P < 0.05 statistically significant. *Percentages are based on available data and may not sum to 100% due to missing
responses and rounding. IM: idiopathic inflammatory myopathies; RMD: other rheumatic disease; IQR: interquartile range; HDI: Human Development Index;
csDMARDs: conventional synthetic DMARDs; bDMARDs: biologic DMARDs; tsDMARDSs: targeted synthetic DMARDSs; VAS: visual analogue scale; SEMCD: Self-

Efficacy for Managing Chronic Disease.
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Table 3 Characteristics across the four integrated SE health profiles.

Variable P1: low-SE/ P2: low-burden/ P3: resilient- P4: high-SE/ P
high-burden strained despite-burden thriving
N (%) 268 (26) 302 (29) 251 (24) 207 (20)
Self-efficacy (SEMCD) 3.5 (2.3-4.5) 5.3 (4.3-6.2) 6.0 (4.8-6.8) 8.0 (7.0-9.0) <0.001
Physical health (PROMIS GPH) 29.6 (26.7-32.4) 39.8 (37.4-42.3) 34.9 (32.4-37.4) 47.7 (42.3-50.8) <0.001
Mental health (PROMIS GMH) 33.8 (28.4-36.3) 38.8 (36.3-43.5) 43.5 (41.1-45.8) 50.8 (45.8-53.3) <0.001
Physical function (PROMIS PF4a) 31.9 (26.6-34.4) 36.7 (34.4-41.9) 34.4 (31.9-37.9) 45.5 (40.5-57.0) <0.001
Resilience (BRS) 2.7 (2.2-3.2) 3.0 (2.7-3.7) 4.0 (3.3-4.2) 4.0 (3.5-4.3) <0.001
Fatigue VAS 8.0 (7.0-9.0) 5.0 (4.0-6.0) 7.0 (6.0-8.0) 4.0 (2.0-5.0) <0.001
Pain VAS 6.0 (5.0-8.0) 3.0 (1.0-5.0) 6.0 (5.0-7.0) 2.0 (1.0-3.0) <0.001
Life satisfaction (SWLS) 13.0 (9.0-18.0) 17.0 (13.0-21.0) 19.0 (15.0-24.0) 26.0 (21.0-29.0) <0.001
Loneliness (UCLA) 7.0 (5.8-9.0) 6.0 (4.0-6.0) 4.0 (3.0-6.0) 3.0 (3.0-4.0) <0.001
Age (years) 59.0 (48.0-67.2) 55.0 (45.0-69.0) 63.0 (52.0-72.0) 60.0 (46.0-72.0) <0.001
Female sex, n (%) 205 (76) 196 (65) 182 (73) 164 (79) 0.012
Active disease, n (%) 146 (54) 136 (45) 131 (52) 75 (36) <0.001
Mental health comorbidity, n (%) 151 (56) 75 (25) 71 (28) 48 (23) <0.001
Current income inadequacy, n (%) 93 (35) 29 (10) 51 (20) 4(2) <0.001
Most frequent subtype (%) DM (30) ASyS (26) IBM (40) DM (35) <0.001

Data are presented as median (Q1-Q3) for continuous variables, and as n (%) for categorical variables. P-values were assessed by ¥ test for categorical
variables and by the Kruskal-Wallis test for continuous variables. P < 0.05 statistically significant. BRS: Brief Resilience Scale; IIM: idiopathic inflammatory
myopathies; PROMIS: Patient-Reported Outcomes Measurement Information System; SEMCD: Self-Efficacy for Managing Chronic Disease; SWLS: Satisfaction

With Life Score; VAS: visual analogue scale.

(B=0.431, 95% ClI 0.306-0.556; P < 0.001). Better physical func-
tion (PROMIS PF4a; B=0.094; P<0.001) and mental health
(PROMIS GMH; B=0.061; P < 0.001) were also significantly and
positively associated with SE. Pain and fatigue showed compa-
rable negative associations, with SE decreasing by ~0.14 points
per unit increase on their respective VAS (Fatigue, B=—0.143;
Pain, B=—0.145; both P < 0.001).

Cluster analysis of self-efficacy

Multivariate clustering of SEMCD scores together with six PROs
identified four integrated SE health profiles (Table 3, Fig. 1C).
Beyond the expected low-confidence/high-burden (P1, n=268,
26%) and high-confidence/low-burden (P4, n=207, 20%) groups,
two discordant profiles emerged. The resilient-despite-burden
profile (P3, n=251, 24%) was characterized by substantial physi-
cal symptom burden (high fatigue and pain, reduced physical
function) yet preserved SE, above-average mental health and
high resilience. Its mirror image, the low-burden/psychologically
strained profile (P2, n=302, 29%), showed low symptom burden
but markedly reduced mental health and resilience. The four
profiles differed significantly across all external validation out-
comes, including life satisfaction, loneliness, mental health co-
morbidity, income adequacy, disease activity and I[IM subtype
(all P<0.001), and mapped poorly onto SEMCD tertiles (ad-
justed Rand index 0.20), suggesting that they capture clinically
meaningful multidimensional structure beyond the SE score it-
self (average silhouette width 0.19; elbow and silhouette criteria
corroborated by Ward hierarchical clustering; Supplementary
Figs S2-S4).

Discussion

SE has received little attention in [IMs despite their disease bur-
den [3, 16]. While SE has been examined in other rheumatic con-
ditions including RA and SSc [12, 23, 24], to our knowledge this
is the first large-scale study to characterize SE-associated fac-
tors and integrated SE health profiles in [IMs.

SE varied across SEMCD domains, with lower confidence in
managing fatigue and physical discomfort than emotional regu-
lation or healthcare utilization. A similar pattern has been
reported in SSc, suggesting that symptom-specific confidence
may represent a shared vulnerability across systemic autoim-
mune diseases [12]. In [lIMs, this may reflect treatment-
refractory muscle weakness and fatigue, which are associated
with disease activity, pain and psychological burden [16]. No fa-
tigue specific self-management programme currently exists for
IIMs [28].

SE was strongly associated with several PROs, particularly
overall physical health, consistent with the central role of physi-
cal symptom burden in lIMs. Positive associations with resilience
are consistent with findings from RA, where resilience has been
linked to fatigue, SE and QoL [29], while inverse associations
with fatigue and loneliness align with previous evidence demon-
strating lower self-management confidence among individuals
with greater fatigue and social isolation [29-31]. Collectively,
these PROs explained nearly half of the variance in SE, with resil-
ience emerging as the strongest positive correlate, suggesting
that SE may be more closely associated with psychological and
functional factors than disease severity alone, consistent with
observations in SSc [23].


https://academic.oup.com/rheumatology/article-lookup/doi/10.1093/rheumatology/keag458#supplementary-data
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Lower SE was independently associated with financial difficulty,
active disease and mental health comorbidity, consistent with pre-
vious studies in inflammatory rheumatic diseases [13, 15, 32-34].
Greater family support and regular exercise were positively asso-
ciated with SE, although the relationship with exercise is likely
bidirectional. Female sex became positively associated with SE
only after adjustment, suggesting confounding in unadjusted
analyses. Higher SE in lower-HDI countries may reflect selection
bias among more engaged respondents rather than population-
level differences.

Multivariate cluster analysis identified four distinct SE health
profiles that extended beyond conventional SEMCD-based strat-
ification. One profile (P3) combined high physical symptom bur-
den (i.e. elevated fatigue, pain and reduced physical function)
with preserved SE, high resilience and above-average mental
health—a pattern potentially consistent with response-shift or
resilience-related coping described in chronic inflammatory con-
ditions, though this interpretation remains speculative given the
cross-sectional design. Its inverse, a low-burden/psychologically
strained profile (P2), suggests low physical burden does not nec-
essarily correspond to high self-management confidence; here,
psychological factors appeared to be more closely linked to SE
than physical health. Low-confidence/high-burden (P1) and
high-confidence/low-burden (P4) profiles completed the picture,
with P1 disproportionately represented by patients with high
mental health comorbidity and financial difficulty. The four pro-
files differed across external validation variables and showed
poor concordance with SEMCD tertiles (adjusted Rand index
0.20), suggesting that they capture multidimensional variation
beyond simple SEMCD tertiles. Whether profile-tailored inter-
ventions improve outcomes requires prospective study.

Resilience and exercise were the strongest modifiable factors
associated with SE, although causality cannot be inferred.
Higher resilience has been associated with lower fatigue and
better QoL in inflammatory rheumatic diseases [29].
Psychological interventions and exercise, including resistance
training and yoga in IIM, have been associated with improved re-
silience and wellbeing [35-40], aligning with EULAR recommen-
dations supporting psychological, social and self-management
interventions [41].

Socioeconomic disparities highlight the importance of acces-
sible self-management strategies. Telehealth and digital tools
may improve access to monitoring and peer support [42], al-
though implementation is limited by digital literacy and privacy
concerns [28, 43-46]. Routine SEMCD assessment, taking under
two minutes, may help identify patients who could benefit from
additional self-management support [47].

This study has several limitations. Relying on self-reported
measures may introduce recall bias, and common method vari-
ance may have inflated associations because factors and out-
comes were collected within the same survey instrument;
conceptual overlap between SE, resilience, fatigue, pain and men-
tal health may also have contributed to the variance explained by
the PRO model. To minimize diagnostic misclassification, partici-
pants reporting self-diagnosis or diagnosis by a non-specialist
were excluded, and self-reported diagnoses were cross-checked
against medication use and disease-specific clinical features.
However, residual misclassification remains possible because di-
agnoses could not be independently verified. Nevertheless, this is,

to our knowledge, the largest international patient-reported IIM
cohort examining these questions. Although clinician-verified di-
agnoses would have been preferable, assembling a cohort of simi-
lar size and international representation would be challenging in
this rare disease. Recruitment via social media and patient sup-
port networks may have introduced selection bias, potentially
overrepresenting individuals with higher digital literacy, greater
health engagement or better functional status, which may also
explain the higher SE observed in lower-HDI settings. The cross-
sectional design precludes causal inference or assessment of tem-
porality; reverse causation cannot be excluded, and bidirectional
relationships are plausible between SE and exercise, resilience, fa-
tigue, pain and mental health. Longitudinal studies are needed to
confirm these findings.

Conclusion

This study demonstrates that SE in [IMs is associated with modi-
fiable socioeconomic and psychological factors, with higher SE
consistently associated with better physical and mental health
outcomes. Four integrated SE health profiles highlight substan-
tial patient heterogeneity, including a clinically distinctive
resilient-despite-burden subgroup that would be missed by
SEMCD stratification alone. These cross-sectional findings sug-
gest potential candidates for future self-management interven-
tions. Future research should prioritize longitudinal studies to
establish temporality and clinical trials evaluating SE-targeted
interventions designed specifically for individuals with 1IMs.

Supplementary material

Supplementary material is available at Rheumatology online.
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