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Abstract
Objective
Limited data exist on the clinical associations and responsiveness of myositis core set measures (CSMs) and
response criteria using health-related quality of life (HRQoL) assessments like the Short Form Health Survey (SF-36).
This study evaluates the associations and improvement thresholds of CSMs and Total Improvement Score (TIS) using
SF-36 in idiopathic inflammatory myopathies (IIM).

Methods
Adults with IIM enrolled in two clinical trials and one observational study were assessed. Demographics and myositis
CSMs including patient-global assessment (PtGA), physician-global assessment (PhGA), extra global disease activity
score (EXGLB), manual muscle testing (MMT-8), Health Assessment Questionnaire (HAQ), creatine kinase (CK), and
SF-36 were collected longitudinally. TIS was calculated at 6 months. Spearman’s correlation assessed associations
between SF-36 domains and summary scores for physical health (PCS) and mental health (MCS) with all CSMs and TIS.
A mixed linear model examined longitudinal association. Minimal clinically important difference (MCID) was
determined using the anchor method.

Results
The study included 105 IIM patients. Most SF-36 domains showed moderate to strong correlations with all CSMs at
baseline as well as 6-month changes (delta change), except CK levels at baseline. TIS exhibited significant correlations
with delta changes in most SF-36 domains. Longitudinally, significant associations were observed between SF-36 and
most CSMs (except MMT-8). Higher thresholds in CSMs and TIS aligned with incremental improvements in PCS.
MCIDs for PhGA, PtGA, EXGLB, HAQ, MMT-8 and TIS were 1.1, 1.84, 0.85, 0.65, 5.6, 23.7, respectively.

Conclusion
Most CSMs and TIS in IIM significantly correlated with SF-36 domains, reflecting concurrent HRQoL improvements.
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Introduction

Idiopathic inflammatory myopathies
(IIM) encompass a rare group of sys-
temic autoimmune rheumatic diseases
(SARDs), characterised by muscle in-
flammation leading to progressive mus-
cle weakness and substantial impair-
ment in health-related quality of life
(HRQoL) (1-4). Accurate assessment of
disease activity and damage is crucial
for managing IIM effectively and are
critically important in clinical trials (5).
The International Myositis Assessment
and Clinical Studies (IMACS) Group
validated six myositis core set meas-
ures (CSMs) for evaluating disease ac-
tivity in patients with IIM. These CSMs
include patient-global disease activity
(PtGA), physician-global disease activ-
ity (PhGA), extra-muscular global dis-
ease activity score (EXGLB), manual
muscle testing (MMT-8), the Health
Assessment Questionnaire (HAQ), and
the serum level of muscle enzymes (6,
7). The Total Improvement Score (TIS)
is a composite metric encompassing
these CSMs, formulated as part of the
2016 ACR/EULAR (American College
of Rheumatology/European League
Against Rheumatism) response criteria
for myositis (8). Given the heterogene-
ity of myositis, where no single meas-
ure can adequately capture the diverse
range of affected domains, the TIS was
developed to provide a more compre-
hensive assessment of disease response
to treatment.

Despite the widespread use of CSMs
and the 2016 ACR/EULAR TIS in
clinical trials, there is limited data on
the clinical associations, validity, and
responsiveness of these CSMs with
respect to HRQoL and functional
measures in IIM patients. Moreover,
the clinical meaningfulness of various
thresholds of improvement in CSMs
and TIS, particularly in relation to im-
provement in HRQoL remains underex-
plored. Previous studies have indicated
that worsening HAQ scores are asso-
ciated with increased disease activity
and longer disease duration (9, 10). In
a study of the juvenile dermatomyositis
population, improvement in at least one
patient-reported outcome was observed
in 71-77% of patients with minimal
TIS improvement (11). Another study

showed that 84% of adult IIM subjects
had improvement in patient-reported
outcome measures (PROM) along with
at least minimal improvement in their
TIS (12). However, the association of
TIS with HRQoL remains unclear.

The 36-Item Short Form Health Survey
(SF-36), recommended by IMACS, is a
widely utilised instrument that assesses
HRQoL, functional health, and well-
being across various medical condi-
tions (13-15). Studies have shown that
myositis patients typically score lower
in SF-36 domains compared to the gen-
eral population (4, 14), underscoring
the significant impact of the disease
on HRQoL and functional health. Con-
versely, patients who exhibit improve-
ments in disease activity also show
significant improvement in HRQoL
and physical function correlating with
changes in SF-36 domains (16-18).
First introduced in 1989, the minimal
clinically important difference (MCID)
quantifies the smallest change that is
perceived as meaningful by the patient
(19). The significance of measuring
the MCID lies in its ability to define
the threshold of improvement that is
clinically relevant, providing a bench-
mark for evaluating treatment efficacy
and guiding clinical decision-making
(20). The currently established thresh-
olds for TIS were developed through
physician consensus, whereas MCIDs
should be determined based on the lev-
el of improvement that is meaningful
to patients.

The aim of this study was to evaluate the
clinical associations, meaningfulness
and improvement thresholds of various
CSMs and TIS using the HRQoL and
functional measure (SF-36) in patients
with TIM. We also aimed to establish
the MCID for each CSM and TIS to in-
form improved management strategies
to enhance HRQoL and functional out-
comes in myositis patients.

Methods

Study participants

Patients meeting the 2016 EULAR/
ACR classification criteria for [IM (21)
were included from three previously
reported clinical trials or myositis co-
horts: 1. the Tocilizumab in Myositis
(TIM) clinical trial (22), 2. a prospec-
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tive observational cohort [from the
Physical Activity Monitor and Patient-
Reported Outcome (PAMPRO) study]
(23) and 3. interstitial lung disease
(ILD) patients with anti-synthetase au-
toantibodies with or without myositis
enrolled in the Abatacept for the Treat-
ment of Myositis-associated Interstitial
Lung Disease (Attack My-ILD) clini-
cal trial (24). These three trials were
chosen as there was prospective CSM
determination as well as data collection
encompassing the aforementioned met-
rics necessary to assess the quality of
life and MCID.

The TIM trial studied the efficacy, safe-
ty, and tolerability of tocilizumab in 36
patients with dermatomyositis (DM) and
polymyositis (PM) (22). PAMPRO en-
rolled 50 IIM (excluding IBM) patients
(23) and Attack My-ILD enrolled 20
patients with anti-synthetase syndrome-
associated interstitial lung disease
(ASyS-ILD) (24). All subjects signed
informed consent, and all studies were
approved by the institutional review
board of the University of Pittsburgh.

Study design and measures

Data collection included baseline pa-
tient demographics, SF-36 domains
(Physical Functioning, Role Physical,
Bodily Pain, General Health, Vitality,
Social Functioning, Role Emotional,
Mental Health) and two summary
scores: the Physical Component Sum-
mary (PCS) and the Mental Component
Summary (MCS). The PCS is derived
from four domains: Physical Func-
tioning, Role Physical, Bodily Pain,
and General Health, while the MCS
incorporates the domains of Vitality,
Social Functioning, Role Emotional,
and Mental Health (25). Data were
collected at baseline, 12 and 24 weeks
with SF-36 scores ranging from O (poor
health) to 100 (best health) (15).
Additionally, all six CSMs including
manual muscle testing (MMT-8), phy-
sician-global disease activity (PhGA),
patient-global disease activity (PtGA),
extra-muscular global disease activity
(EXGLB), health assessment question
naire (HAQ), and creatine kinase (CK)
were assessed at baseline, 12 and 24
weeks. To standardise results across
different studies and enrolling centres,
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the MMT-8 scores were standardised
by calculating the ratio of the measured
MMT-8 to the normal score (0-100) in
individual patients at each time point.
Similarly, CK results were normalised
according to the upper limit of normal
for each respective laboratory.

Clinical responsiveness was assessed
using the TIS at 12 and 24 weeks which
includes criteria for minimal (=20),
moderate (=40) and major (=60) im-
provement (8).

A priori hypotheses

We hypothesised that various CSMs
and the TIS will significantly correlate
with HRQoL domains, as measured by
the SF-36 in [IM patients. We expected
reductions in disease activity and im-
provements in CSMs to be linked to
better HRQoL outcomes. Specifically,
MMT-8 and HAQ will be moderate to
strongly associated with PCS, Physi-
cal Functioning, Role Physical, and
Vitality; patient and physician global
will be associated with both summary
scores and most domains; CK may be
associated with physical functioning
and other physical domains, whereas
extra-muscular may be associated with
general health. Additionally, determin-
ing MCIDs for each CSM and TIS will
provide valuable thresholds for assess-
ing patient improvement and guide
more effective management strategies.

Statistical analysis

Patient characteristics were described
using simple descriptive statistics.
Baseline CSMs and SF-36 domains
were summarised as mean + standard
deviation (SD). Kruskal-Wallis and
Mann-Whitney tests were used to com-
pare mean in different domains among
the group. Spearman correlation coef-
ficients and corresponding p-values
were calculated to assess the relation-
ships between SF-36 domain scores
and various CSMs at baseline. Ad-
ditionally, the Spearman correlations
for delta change of SF-36 domains and
CSMs from baseline to 6 months, and
TIS at 6 months, were analysed. Cor-
relation coefficients were interpreted
as follows: poor (0 to +0.2), weak (0.2
to £0.35), moderate (0.35 to +0.5), and
strong (0.5 tox1) (26).

- Responsiveness

The mixed linear analysis was em-
ployed to identify significant relation-
ships between the independent vari-
ables (CSMs) and the dependent vari-
ables (SF-36 domains). The model was
adjusted for sex, age, and race, with
included data from all visits.

- Minimal clinically important
difference (MCID)
Using anchor-based method, we de-
fined a PCS improvement of 7.2 as an
anchor for clinical improvement, based
on prior studies in rtheumatoid arthritis
(RA) patients (27). Furthermore, we ap-
plied a within-person change over time
approach to determine the score change
that most accurately distinguishes indi-
viduals who experienced a meaningful
improvement in HRQoL from those
who did not (28, 29). This approach em-
ployed the Redelmeier MCID, which
is based on the mean change method
(30); this methodology provides a solid
benchmark for understanding the mag-
nitude of change required in specific
clinical measures to achieve meaning-
ful improvements in patients’ HRQoL,
particularly in terms of disability (29,
31).
CSMs and TIS were categorised based
on whether PCS improved. The mean
change, SD, and TIS at 6 months were
calculated and analysed using Mann-
Whitney tests. The MCID was deter-
mined by calculating the difference
in the mean change of CSMs and TIS
between the PCS improved and non-
improved groups (30, 31).

- Absolute percent improvement
thresholds for each CSMs

Since MCIDs based on absolute score
changes, rather than relative changes,
can vary depending on baseline symp-
tom levels or the degree of abnormal-
ity in the measure, this variability un-
derscores the significant influence of
baseline values on the interpretation of
meaningful change (32, 33). Specifi-
cally, higher MCID values are typically
observed in patients with more severe
symptoms, which can be attributed to
ceiling and floor effects. These effects
limit the ability to detect meaningful
changes due to the boundaries of the
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Table 1. Patients characteristics, baseline SF-36 domains, core set measures (CSMs) and
total improvement score (TIS) at 6 months with mean + SD.

Patient characteristics n (%)
IIM subtype
Dermatomyositis 46 (44.2%)
Anti-synthetase syndrome 31 (29.8%)
Polymyositis 19 (18.3%)
Necrotising myopathy 8 (7.7%)
Sex
Male 38 (36.2%)
Female 67 (63.8%)
Race
White 89 (84.8%)
Black 10 (9.5%)
Asian 6 (5.7%)
Age (years) (mean+ SD) 5231 +13.62
SF-36 domain scores Mean + SD
Physical functioning 46.01+ 30.78
Role physical 33.52+415
Role emotional 56.76 + 44 41
Vitality 4386 +24.4
Mental health 73.85 +17.65
Social functioning 63.98 +25.49
Bodily pain 61.10 +=28.90
General health 4691 £21.48
PCS 3422 +12.04
MCS 48.61 +9.44
CSM scores Mean + SD
EXGLB 2.54+198
PhGA 376 £2.19
PtGA 442 +2.50
HAQ 0.86 +0.73
MMT-8 92 +9.79
CK 608 + 1248
TIS score (at 6 months) mean += SD n (%)
< 20 (no improvement) 375 +4.7 30 (28.6%)
> 20 (minimal improvement) 43.62 + 16.7 29 (27.6%)
> 40 (moderate improvement) 56.56 £ 9.2 16 (15.3%)
= 60 (major improvement) 65 +4.1 7 (0.07%)

IIM: idiopathic inflammatory myopathies; SF-36: short form 36; CSMs: core set measures; CK: cre-
atine kinase; HAQ: health assessment questionnaire; MMT-8: manual muscle testing 8; EXGLB: extra-
muscular disease activity; PtGA: patient-global assessment; PhGA: physician-global assessment; TIS:

total improvement score.

measurement scale (34). To address
this, we calculated the absolute percent
improvement threshold by calculating
the absolute percentage change in each
CSM from baseline to 6 months, us-
ing the formula: (6-month visit value
minus baseline value) divided by the
CSM range. Then, we calculated the
mean change for the PCS improved
and non-improved groups. The abso-
lute percent improvement threshold
was determined by finding the differ-
ence between the mean changes in the
improved versus non-improved groups.
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- Assessing the effect of incremental
improvements in CSMs and TIS on
quality of life

The meaningfulness of incremental im-

provements in CSMs and the TIS was

evaluated by calculating the absolute
percentage change for each CSM from
baseline to six months. These changes
were grouped according to the level of
improvement. An absolute percentage
change greater than 5% was classified
as improvement or worsening for most

CSMs, while a threshold of >2% was

applied for MMT-8, following the My-

ositis Response Criteria (8). The cor-
responding mean change in the PCS
score, along with the standard devia-
tion, was also calculated.

All data were analysed using SPSS sta-
tistical software. Analyses were con-
ducted under the assumption that miss-
ing values occurred at random, and no
imputation methods were employed.
The analysis proceeded with available
observations only, and statistical signif-
icance was defined as a p-value of less
than 0.05.

Results

The study consisted of 105 patients with
IIM with a mean age of 52+13.6 years.
Most patients were female (63.8%) and
predominantly white (84.8%), 44.2%
with DM, 29.8% with anti-synthetase
syndrome, 18.3% with PM and 7.7%
with immune mediated necrotising my-
opathy (IMNM). Patients’ characteris-
tics, baseline SF-36 domains, CSMs and
TIS are summarised in Table 1.

Baseline correlations of CSMs

and TIS with SF-36

All physical and functional domains of
SF-36 and PCS at baseline showed mod-
erate to strong negative correlations with
PhGA, PtGA, and HAQ as well as mod-
erate positive correlation with MMT-8
indicating that higher disease activity
is associated with lower physical func-
tion, whereas better muscle strength is
linked to higher physical function. In
addition, Pain, Role Emotional, Vitality,
Social Functioning and MCS demon-
strated moderate negative correlations
with PhGA, PtGA, and HAQ, and weak
positive correlations with MMT-8. CK
did not show significant correlations
with any SF-36 domains. (Fig. 1, Sup-
plementary Table S1).

Correlations of CSMs delta

changes with changes in SF-36

For the delta change of SF-36 domains
and CSMs, as well as TIS at 6 months,
the delta change in HAQ demonstrates
strong negative correlations with delta
changes in physical functioning and so-
cial functioning. Similarly, delta chang-
es in PhGA and PtGA show moderate
negative correlations with delta change
in several SF-36 domains, particularly

Clinical and Experimental Rheumatology 2026
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domains, core set measures (CSMs), and total improvement score (TIS) at 6 months.

SF-36: short form 36; CSMs: core set measures; CK: creatine kinase; HAQ: health assessment questionnaire; MMT-8: manual muscle testing 8; EXGLB:
extra-muscular disease activity; PtGA: patient-global assessment; PhGA: physician-global assessment; TIS: total improvement score; PF: physical func-
tioning; RP: role physical; BP: bodily pain; GH: general health; VT: vitality; SF: social functioning; RE: role emotional; MH: mental health, PCS: physical
component summary; MCS: mental component summary.
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SF-36: short form 36; CSMs: core set measures; CK: creatine kinase; HAQ: health assessment questionnaire; MMT-8: manual muscle testing 8; EXGLB:
extra-muscular disease activity; PtGA: patient-global assessment; PhGA: physician-global assessment; TIS: total improvement score; PF: physical func-
tioning; RP: role physical; BP: bodily pain; GH: general health; VT: vitality; SF: social functioning; RE: role emotional; MH: mental health, PCS: physical
component summary; MCS: mental component summary.

with social functioning and PCS. The
delta change in CK shows moderate
negative correlations with delta change
in MCS and vitality. In contrast, the
delta change in MMT-8 shows mod-
erate positive correlations with delta
changes in physical functioning and
PCS, while TIS shows moderate to
strong positive correlations with delta
changes in all SF-36 domains. (Fig. 1,
Suppl. Table S2).
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Longitudinal association

of CSMs with SF-36

Significant longitudinal associations
were demonstrated between CSMs and
changes in SF-36 domains and summary
scores over 6 months, after adjusting for
age, sex, and race (Fig. 2, Suppl. Table
S3). Elevated CK, PtGA, PhGA, HAQ,
and EXGLB were consistently linked to
worse outcomes in physical functioning,
role physical, vitality, and pain. HAQ

had the strongest negative impact on
physical domains. In contrast, MMT-
8 did not show significant associations
with any of SF-36 domains or summary
scores in this analysis.

Known groups validity

of CSMs and TIS

Significant improvements in most
CSMs and TIS were observed among
patients who achieved a PCS improve-
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Table II. Core set measures mean at baseline, mean change over 6 months by PCS improvement vs. no improvement at 6 months. In addition,

MCID for CSMs and TIS score at 6 months.

PCS improved =7.2

PCS not improved <7.2

CSMs Baseline Mean change + SD Baseline Mean change + SD p-value of MCID (delta
Mean + SD Mean + SD mean change change)

EXGLB (0-10 cm VAS) 3.09+1.85 -143+£0.41 2.6+1.96 -0.58 +0.22 0.03 0.85
PhGA (0-10 cm VAS) 43+£224 -2.17+0.52 373+£2.14 -1.07+0.23 0.02 1.1
HAQ (0-3) 1.11 +0.65 -0.62 +0.10 0.75+0.74 0.03 +0.05 <0.01 0.65
PtGA (0-10 cm VAS) 4.83 +2.66 -1.80+0.72 3.88£243 0.04 £0.33 0.02 1.84
MMT-8 (0-100) 90.65 + 8.1 630x1.6 93.3+9.76 259 +1.14 <0.01 3.71

CK IU/L 633 +850 -264.8 £242.9 369+ 1020 2595+ 1155 0.18 5243
TIS 6-months (0-100) 39.61 +24.90 15.87 +19.05 <0.01 23.74

SF-36: short form 36; CSMs: core set measures; CK: creatine kinase; HAQ: health assessment questionnaire; MMT-8: manual muscle testing 8; EXGLB:
extra-muscular disease activity; PtGA: patient-global assessment; PhGA: physician-global assessment; TIS: total improvement score; PCS: physical com-

ponent summary; MCID: minimal clinically important difference.

Table III. Absolute percentage (%) of core set measures (CSMs) mean change for PCS
improvement vs. no improvement at 6 months and the delta changes.

CSMs (Absolute % change) Mean change

PCS improved PCS not improved p-value Delta change

>7.2 <72 in CSMs
(Absolute %)
EXGLB -14% = 17 -5.8% + 16 0.02 82
PhGA 21% +22 -10% = 16 0.02 11
HAQ -20% + 14 1.1% + 12 <0.01 21
PtGA -18% + 30 04% +23 0.02 184
MMT-8 6.3% =77 2.5% =8 <0.01 3.8
CK -17% + 58 1% + 44 0.176 18

CSMs: core set measures; CK: creatine kinase; HAQ: health assessment questionnaire; MMT-8: manu-
al muscle testing 8; EXGLB: extra-muscular disease activity; PtGA: patient-global assessment; PhGA:
physician-global assessment; PCS: physical component summary.
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Fig. 3. Dot plot of core set measures absolute percentage changes and TIS vs. PCS improvement from
baseline to 6 months.

CSMs: core set measures; CPK: creatine kinase; HAQ: health assessment questionnaire; MMT-8:
manual muscle testing 8; EXGLB: extra-muscular disease activity; PtGA: patient-global assess-
ment; PhGA: physician-global assessment; TIS: total improvement score; PCS: physical component
summary.
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ment of =7.2 compared to those who
did not (Table II). Patients with PCS
improvement of >=7.2 showed greater
reductions in EXGLB, PhGA, PtGA,
and disability (HAQ), as well as nota-
ble enhancements in muscle strength
(MMT-8) and TIS. In contrast, changes
in CK levels were not statistically sig-
nificant (p=0.18).

Minimal clinically important
differences (MCIDs) for each CSMs
The MCID for each CSM and TIS is
provided Table II, highlighting the
meaningful improvement in their
HRQoL is associated with improve-
ments in CSMs and TIS. EXGLB had
an MCID of 0.85, while PhGA and
PtGA were 1.1 and 1.84, respectively,
showing that a reduction of these scores
by these thresholds on a 0-10 cm VAS
is clinically meaningful. The HAQ’s
MCID was 0.65, with a scoring range of
0-3. The MMT-8 MCID was 3.71, indi-
cating that an MMT-8 change of about
4 (standardised scale 0-100) correlat-
ed with a significant improvement in
HRQoL (specifically the physical func-
tion-related domains). Given the actual
MMT-8 range of 0-150, this translates
to an MMT-8 MCID of approximately
6. The CK MCID was 524.3 which was
not statistically significant while the
TIS MCID of 23.74 correlated with sig-
nificant PCS improvements.

Absolute percent improvement
thresholds for each CSMs

The absolute percent improvement
thresholds for each CSM are presented
in Table III. A 21% improvement in the

Clinical and Experimental Rheumatology 2026



HAQ from baseline is deemed clinical-
ly meaningful for HRQoL, indicating
a substantial improvement in physical
function. Similarly, an 8.2% improve-
ment in EXGLB is considered clini-
cally significant. For PhGA and PtGA,
clinically meaningful improvements
were found to be 11% and 18.4%, re-
spectively. As for the MMT-8, a 3.8%
improvement was identified as clini-
cally significant in terms of HRQoL.
Notably, CK did not show a statisti-
cally significant change between the
two groups.

Incremental improvements in

SF-36 physical component summary
(PCS) with varying thresholds of
change in CSMs and TIS

The improvement in absolute percent-
age change in CSMs, TIS at 6 months
showed the corresponding trends of
improvement in PCS. As patient- and
physician-reported disease activity, dis-
ability, and muscle strength improve,
as reflected by CSM absolute percent-
age changes and TIS thresholds, there
were corresponding increases in PCS
scores (Fig. 3, Table IV).

Discussion

This study highlights the associations of
disease activity and muscle weakness
with the HRQoL of IIM patients, par-
ticularly in the physical health domains.
Moderate to strong associations were
observed between most CSMs, except
CK, and various SF-36 domains as well
as its summary scores (PCS and MCS).
Importantly, we demonstrated the level
of improvement in HRQoL with dif-
ferent thresholds of CSM and TIS im-
provement. The study also established
the responsiveness of CSMs and TIS
in predicting the impact of myositis on
overall HRQoL, as well as determining
the MCIDs for each CSM and TIS.
Among the CSMs, PhGA and PtGA
exhibited strong negative correlations
at baseline with physical functioning
and PCS of the SF-36, and moderate
correlation with other SF-36 domains
reflecting the adverse effects of in-
creased myositis disease activity on
physical functioning and other HRQoL
features. This correlation pattern aligns
with that observed in adult DM, where
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Table IV. Relationship between various thresholds of CSMs and TIS absolute % changes
and corresponding mean (+ SD) improvement in PCS change Over 6 months.

CSMs Level of improvement based on Mean PCS Numbers
percentage change Change + SD
MMTS8 Worsening to 2% improvement 0.37+6.95 44
>2% to 10% improvement 4.55 +£6.69 15
>10% to 20% improvement 11.57 £ 11.16 9
>20% to 30% improvement 2391 1
>30% improvement 4.73 1
HAQ Worsening to 5% improvement 0.17+£6.29 43
>5% to 15% improvement 2.66 £7.04 13
>15% to 25% improvement 14.52 £5.90 6
>25% to 40% improvement 16.81 £ 14.07 3
>40% improvement 14.38 £3.20 3
EXGLB Worsening to 5% improvement 2.06 +7.93 38
>5% to 15% improvement 0.18 £9.73 16
>15% to 25% improvement 7.86 £3.10 7
>25% to 40% improvement 10.60 = 10.75 6
>40% improvement 571+£5.61 3
PhGA Worsening to 5% improvement 0.70 £ 6.94 29
>5% to 15% improvement 2.10 + 8.58 13
>15% to 25% improvement 341 +7.68 8
>25% to 40% improvement 5.87+9.27 13
>40% improvement 12.65 £9.55 6
PtGA Worsening to 5% improvement 027+742 37
>5% to 15% improvement 3.30+6.80 17
>15% to 25% improvement 10.54 = 10.14 6
>25% to 40% improvement 17.66+7.51 2
>40% improvement 9.57+8.51 6
CK Worsening to 5% improvement 2.26+8.37 37
>5% to 15% improvement -1.98 +6.27 2
>15% to 25% improvement 12.80 £5.40 3
>25% to 40% improvement -2.58 1
>40% improvement 1581 £13.22 3
TIS (6 months) <20 (no improvement) -0.11 +£7.07 28
= 20 (minimal improvement) 590 +9.61 25
> 40 (moderate improvement) 9.64 +10.03 13
> 60 (major improvement) 12.77 £ 15.32 5

CSMs: core set measures; CPK: creatine kinase; HAQ: health assessment questionnaire; MMT-8:
manual muscle testing 8; EXGLB: extra-muscular disease activity; PtGA: patient-global assess-
ment; PhGA: physician-global assessment; TIS: total improvement score; PCS: physical component

summary.

PhGA correlates mildly to moderately
with physical functioning, role physi-
cal, bodily pain, and general health (7).
Furthermore, the longitudinal analy-
sis reinforces these associations with
HRQoL outcomes, supporting the sen-
sitivity of PhGA and PtGA in captur-
ing disease activity and their impact on
overall HRQoL, particularly related to
physical health domains.

EXGLB which encompasses extra-
muscular disease activity such as skin,
joint and lung disease, showed signifi-
cant but weaker negative correlations
with most SF-36 domains, particularly
with physical functioning, role physi-
cal and general health, indicating that

higher levels of disease activity and
systemic involvement were associated
with worse HRQoL outcomes, though
to a lesser extent. Furthermore, EXGLB
delta changes demonstrated associa-
tions with SF-36 domains, primarily
role emotional, vitality, bodily pain
and MCS. This was confirmed longi-
tudinally, highlighting the sensitivity
of EXGLB disease activity along with
HRQoL over time.

The HAQ proved to be a robust meas-
ure of disability, demonstrating strong
negative correlations at baseline as
well as longitudinally with most SF-36
domains particularly Physical Func-
tioning, PCS, social functioning, vital-
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ity and bodily pain. This finding aligns
with a longitudinal cohort study involv-
ing a different subset of adult myositis
patients, which similarly reported a
strong negative correlation between the
HAQ and the physical functioning do-
main of the SF-36, along with moderate
correlations with role physical, bodily
pain, and role emotional (2, 7). Among
all CSMs, the HAQ demonstrated the
strongest longitudinal associations, em-
phasising its sensitivity in reflecting the
impact of disability on both physical
and psychosocial aspects of HRQoL.

MMT-8 offers a more targeted assess-
ment of muscle strength and its specific
contributions to physical function. At
baseline MMT-8 scores demonstrated
moderate positive correlations with the
physical functioning domain, whereas
correlations with psychosocial compo-
nents were rather weak. This suggests
that muscle strength alone may be in-
sufficient to fully capture the broader
spectrum of HRQoL impairments in
myositis. Over six months, MMT-8
maintained moderate to strong positive
correlations with changes in physical
functioning and PCS, reflecting its role
in tracking improvements specifically
in physical health. These findings align
with previous studies, which reported
moderate correlations between MMT-8
scores and physical functioning (2, 7,
35). MMT-8 measures muscle strength,
which does not comprehensively cap-
ture symptoms such as pain, fatigue,
emotional distress, or limitations in so-
cial participation, all of which are inte-
gral to HRQoL while not directly corre-
lating with muscle strength. Our study
failed to show longitudinal associations
between MMT-8 and most SF-36 do-
mains. One potential explanation is the
paucity of patients with moderate to se-
vere muscle weakness in our study co-
horts reflecting a “floor effect.” That is,
PAMPRO was an observational cohort
of subjects with a broad range of muscle
involvement, while the Attack-MyILD
study required no muscle weakness as
an inclusion criterion. Moreover, vari-
ations in muscle involvement across
IIM subtypes may further explain the
inconsistent  associations observed,
as patients with DM may exhibit pre-
served muscle strength, whereas those

286

with IMNM or PM typically present
with pronounced weakness (6, 36). This
underscores that MMT-8 captures only
part of the disease burden, emphasising
the need for multidimensional outcome
assessments that integrate both muscle
and extra-muscular disease activity.
Interestingly, CK did not exhibit signif-
icant correlations with SF-36 domains
at baseline, reflecting the predominance
of DM patients in our cohorts, where
the CK level is known to correlate poor-
ly with disease activity (37). However,
significant longitudinal correlations
between CK and most SF-36 domains
were observed, suggesting that CK may
have longitudinal implications and may
correlate with other CSMs regardless
of baseline CK levels (38). The ab-
sence of a significant difference in CK
levels between patients with or without
PCS improvement further aligns with
the known limitations of CK as a stan-
dalone marker in myositis. Previous
literature has similarly noted that CK
often shows poor concordance with pa-
tient-reported outcomes (6), supporting
the notion that CK alone may insuffi-
ciently reflect the patient-perceived dis-
ease burden in IIM. Moreover, the het-
erogeneous subtype composition of our
cohort, predominantly DM, may have
contributed to the variability observed
in CK associations with HRQoL (39). A
recent longitudinal study demonstrated
that the correlation between CK and
PhGA varies considerably across 1IM
subtypes, being strongest in IMNM and
weaker or absent in DM and IBM (40).
This  subtype-dependent inconsist-
ency in CK’s clinical relevance likely
extends to patient-reported outcomes
such as the SF-36, highlighting the
complex interplay between biological
markers and subjective measures of
health status.

The TIS demonstrated the most inte-
grative correlations, with significant
moderate to strong positive associa-
tions longitudinally in almost all SF-
36 domains over six months. The TIS
accurately measures both clinical and
functional improvement effectively
capturing the effect of disease activ-
ity and treatment on HRQoL (41). Our
study strongly supports the use of the
TIS in evaluating the complexity of dis-

ease activity and disability in myositis
patients. Moreover, higher improve-
ment thresholds of TIS were associated
with incremental improvements in SF-
36 HRQoL, particularly the PCS.

The MCIDs for EXGLB, PhGA, and
PtGA (Table II) provide valuable in-
sights into the level of improvement
needed to achieve significant changes
in HRQoL, offering a critical tool for
clinical trials and therapeutic monitor-
ing. The MCID for MMT-8 suggests
that an improvement of 6 points consti-
tutes a clinically meaningful change in
HRQoL, while the HAQ MCID of 0.65,
emphasises the difference between RA
and myositis where a higher MCID was
seen in [IM (42).

Our study noted an MCID of 24 for
TIS as the smallest change that pa-
tients perceive as meaningful in terms
of HRQoL. This compares to the ex-
pert consensus metric of =20 reported
in the 2016 ACR/EULAR criteria for
minimal improvement. While this lat-
ter determination reflects improvement
in many clinical trials, a change of =24
may better indicate a patient’s percep-
tion of meaningful improvement re-
lated to HRQoL, and physical function.
Although MCID is widely applied in
clinical settings, its use in the context
of IIM is underexplored. We addressed
this knowledge gap by determining the
MCID for CSMs and TIS in IIM related
to HRQoL, providing novel insights
into the meaningful thresholds for func-
tional improvement in myositis. This
finding offers a foundation for future
research and clinical decision-making
in [IM management.

Our study has several strengths and
limitations. The majority of patients in-
cluded in this analysis were of White,
which may limit the generalisability
of our findings to other racial or ethnic
groups, as cultural and racial differ-
ences have been reported to influence
responses to several SF-36 items (43,
44). Future studies with more ethnically
diverse cohorts are needed to validate
whether these relationships hold across
populations. Another limitation is a rel-
atively short six-month follow-up peri-
od, which may not have been sufficient
to fully capture long-term changes in
muscle strength and HRQoL. Addition-
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ally, variability in disease subtypes may
affect the generalizability of the results,
as different forms of IIM, such as DM,
may differ in the relative contributions
of muscle involvement and biomarkers
like CK. A strength of the study is that
three prospective cohorts were used,
two of which were clinical trials while
the other was an observational study.
This hybrid population increased our
sample size and improved the general-
izability of the results across both real
world and clinical trial settings. Fur-
thermore, we included the full spectrum
of IIM patients, ranging from those
with severe muscle weakness to those
with no weakness, including subjects
with ILD, a common manifestation of
IIM and an important contributor to
morbidity and mortality in myositis.
Further, this study longitudinally evalu-
ated the relationship between disease
activity, muscle strength, and HRQoL
in IIM patients, using well-established
measures such as the SF-36 and CSMs
and TIS. The inclusion of both physi-
cal and psychosocial dimensions of
HRQoL offers a more holistic view of
patient outcomes.

Conclusion

This study establishes the clinical
meaningfulness of various CSMs and
TIS in IIM. Significant associations
were observed between SF-36 domain
scores, CSMs and TIS, supporting the
use of these measures in capturing pa-
tients’ disease activity, disability, and
HRQoL. Furthermore, by calculating
the MCID for CSMs in IIM, our study
provides novel insights into the clini-
cally meaningful thresholds for im-
provement, offering valuable informa-
tion for both clinical practice and future
clinical trials in myositis.

References

1. ODDIS CV, RIDER LG, REED AM et al.
International consensus guidelines for trials
of therapies in the idiopathic inflammatory
myopathies. Arthritis Rheum 2005; 52: 2607-
15. https://doi.org/10.1002/art.21291

2. PONYI A: Functional outcome and quality of
life in adult patients with idiopathic inflam-
matory myositis. Rheumatology 2005; 44:
83-88. https://
doi.org/10.1093/rheumatology/keh404

3. REGARDT M, WELIN HENRIKSSON E, ALEX-
ANDERSON H, LUNDBERG IE: Patients with
polymyositis or dermatomyositis have re-

Clinical and Experimental Rheumatology 2026

10.

13.

duced grip force and health-related quality of
life in comparison with reference values: an
observational study. Rheumatology (Oxford)
2011; 50: 578-85.

https://doi.org/10.1093/rheumatology/keq356

. XU A, SUN C, METCALF R, LIMAYE V:

Health-related quality of life and work im-
pairment in idiopathic inflammatory myo-
pathies in South Australia. Int J Rheum Dis
2021; 24: 809-14.
https://doi.org/10.1111/1756-185x.14120

. WILSON IB: Linking clinical variables with

health-related quality of life. JAMA 1995;
273: 59. https://
doi.org/10.1001/jama.1995.03520250075037

. RIDER LG, AGGARWAL R, MACHADO PM et

al.: Update on outcome assessment in myosi-
tis. Nat Rev Rheumatol 2018; 14: 303-18.
https://doi.org/10.1038/nrrheum.2018.33

. RIDER LG, WERTH VP, HUBER AM et al.:

Measures of adult and juvenile dermatomy-
ositis, polymyositis, and inclusion body my-
ositis: Physician and Patient/Parent Global
Activity, Manual Muscle Testing (MMT),
Health Assessment Questionnaire (HAQ)/
Childhood Health Assessment Questionnaire
(C-HAQ), Childhood Myositis Assessment
Scale (CMAS), Myositis Disease Activity
Assessment Tool (MDAAT), Disease Activ-
ity Score (DAS), Short Form 36 (SF-36),
Child Health Questionnaire (CHQ), physician
global damage. Arthritis Care Res (Hoboken)
2011; 63 Suppl. 11: S118-57.
https://doi.org/10.1002/acr.20532

. AGGARWAL R, RIDER LG, RUPERTO N et al.:

2016 American College of Rheumatology/
European League Against Rheumatism crite-
ria for minimal, moderate, and major clinical
response in adult dermatomyositis and poly-
myositis: An International Myositis Assess-
ment and Clinical Studies Group/Paediatric
Rheumatology International Trials Organisa-
tion Collaborative Initiative. Ann Rheum Dis
2017; 76: 792-801. https://
doi.org/10.1136/annrheumdis-2017-211400

. CAMPAR A, ALVES I, DA SILVA AM, FARINHA

F, VASCONCELOS C: Idiopathic inflammatory
myopathies - The burden of disease: Cohort
analysis focusing on damage and comorbidi-
ties. Autoimmun Rev 2023; 22: 103455.
https://doi.org/10.1016/j.autrev.2023.103455
CLARKE AE, BLOCH DA, MEDSGER TA,
ODDIS CV: A longitudinal study of functional
disability in a national cohort of patients
with polymyositis/dermatomyositis. Arthri-
tis Rheum 1995; 38: 1218-24.
https://doi.org/10.1002/art.1780380907

.KIM H, SAYGIN D, DOUGLAS C et al.

Performance of the 2016 ACR-EULAR my-
ositis response criteria in juvenile dermato-
myositis therapeutic trials and consensus
profiles. Rheumatology (Oxford) 2023; 62:
3680-89.

https://doi.org/10.1093/rheumatology/kead 111

. SAYGIN D, KIM H, DOUGLAS C et al.:

Performance of the 2016 ACR-EULAR My-
ositis Response Criteria in adult dermato-
myositis/polymyositis therapeutic trials and
consensus profiles. Rheumatology (Oxford)
2023; 62: 3672-79. https://
doi.org/10.1093/rheumatology/kead110
MILLER FW, RIDER LG, CHUNG YL et al.:

14.

16.

18.

19.

20.

21.

22.

23.

24.

Proposed preliminary core set measures for
disease outcome assessment in adult and ju-
venile idiopathic inflammatory myopathies.
Rheumatology (Oxford) 2001; 40: 1262-73.
https://
doi.org/10.1093/rheumatology/40.11.1262
SULTAN SM, IOANNOU Y, MOSS K, ISEN-
BERG DA: Outcome in patients with idio-
pathic inflammatory myositis: morbidity and
mortality. Rheumatology (Oxford) 2002; 41:
22-26. https://
doi.org/10.1093/rheumatology/41.1.22

. WARE JE, SHERBOURNE CD: The MOS 36-

item short-form health survey (SF-36). I.
Conceptual framework and item selection.
Med Care 1992; 30: 473-83. https://
doi.org/10.1097/00005650-199206000-00002
ALEXANDERSON H, STENSTROM CH,
JENNER G, LUNDBERG I: The safety of a
resistive home exercise program in patients
with recent onset active polymyositis or der-
matomyositis. Scand J Rheumatol 2000; 29:
295-301.
https://doi.org/10.1080/030097400447679

. TIFFREAU V, RANNOU F, KOPCIUCH F et al.:

Postrehabilitation functional improvements
in patients with inflammatory myopathies:
the results of a randomized controlled trial.
Arch Phys Med Rehabil 2017; 98: 227-34.
https://doi.org/10.1016/j.apmr.2016.09.125
ALEMO MUNTERS L, DASTMALCHI M, AND-
GREN V et al.: Improvement in health and
possible reduction in disease activity using
endurance exercise in patients with estab-
lished polymyositis and dermatomyositis: a
multicenter randomized controlled trial with
a l-year open extension followup. Arthritis
Care Res (Hoboken) 2013; 65: 1959-68.
https://doi.org/10.1002/acr.22068

JAESCHKE R, SINGER J, GUYATT GH:
Measurement of health status. Control Clin
Trials 1989; 10: 407-15. https://
doi.org/10.1016/0197-2456(89)90005-6
ANGST F, AESCHLIMANN A, ANGST J: The
minimal clinically important difference
raised the significance of outcome effects
above the statistical level, with methodologi-
cal implications for future studies. J Clin Epi-
demiol 2017; 82: 128-36.
https://doi.org/10.1016/j.jclinepi.2016.11.016
LUNDBERG IE, TJARNLUND A, BOTTAI M et
al.: 2017 European League Against Rheu-
matism/American College of Rheumatology
classification criteria for adult and juvenile
idiopathic inflammatory myopathies and
their major subgroups. Ann Rheum Dis 2017
76: 1955-64. https://
doi.org/10.1136/annrheumdis-2017-211468
ODDIS CV: Tocilizumab in the treatment of
refractory polymyositis and dermatomyositis
(TIM). 2020, ClinicalTrials.gov Identifier:
NCT02043548

KERET S, SAYGIN D, MOGHADAM-KIA S,
REN D, ODDIS CV, AGGARWAL R: Discord-
ance between patient- and physician-report-
ed disease activity in adult idiopathic inflam-
matory myopathy. Rheumatology (Oxford)
2023; 62: 3957-61. https://
doi.org/10.1093/rheumatology/kead316
AGGARWAL R: Abatacept for the Treatment
of Myositis-associated Interstitial Lung Dis-
ease (ATtackMy-ILD). ClinicalTrials.gov

287



HRQoL and response thresholds in myositis outcomes / M. Almackenzie et al.

25

26.

217.

28.

29.

30.

31.

32.

Identifier: NCT03215927

. PATEL AA, DONEGAN D, ALBERT T: The 36-

item short form. J Am Acad Orthop Surg
2007; 15: 126-34. https:/
doi.org/10.5435/00124635-200702000-00007
COHEN J: A power primer. Psychol Bull
1992; 112: 155-59. https://
doi.org/10.1037/0033-2909.112.1.155
WARD MM, GUTHRIE LC, ALBA MI: Clinical-
ly important changes in short form 36 health
survey scales for use in rheumatoid arthritis
clinical trials: the impact of low responsive-
ness. Arthritis Care Res (Hoboken) 2014; 66:
1783-9. https://doi.org/10.1002/acr.22392
HAGG O, FRITZELL P, NORDWALL A ef al.:
The clinical importance of changes in out-
come scores after treatment for chronic low
back pain. Eur Spine J 2003; 12: 12-20.
https://doi.org/10.1007/s00586-002-0464-0
BEATON DE, BOMBARDIER C,KATZJN et al.:
Looking for important change/differences
in studies of responsiveness. OMERACT
MCID Working Group. Outcome Measures
in Rheumatology. Minimal Clinically Impor-
tant Difference. J Rheumatol 2001; 28: 400-5.
REDELMEIER DA, LORIG K: Assessing the
clinical importance of symptomatic improve-
ments. An illustration in theumatology. Arch
Intern Med 1993; 153: 1337-42. https://doi.
org/10.1001/archinte.1993.00410110045008
COPAY AG, SUBACH BR, GLASSMAN SD,
POLLY DW, SCHULER TC: Understanding the
minimum clinically important difference:
a review of concepts and methods. Spine J
2007; 7: 541-46.
https://doi.org/10.1016/j.spinee.2007.01.008
ALETAHA D, FUNOVITS J, WARD MM, SMO-
LEN JS, KVIEN TK: Perception of improve-
ment in patients with rheumatoid arthritis

288

33.

34.

35.

36.

37.

38.

varies with disease activity levels at baseline.
Arthritis Rheum 2009; 61: 313-20.
https://doi.org/10.1002/art.24282

OLSEN MF, BJERRE E, HANSEN MD, TENDAL
B, HILDEN J, HROBJARTSSON A: Minimum
clinically important differences in chronic
pain vary considerably by baseline pain and
methodological factors: systematic review
of empirical studies. J Clin Epidemiol 2018;
101: 87-106.e2. https://
doi.org/10.1016/j.jclinepi.2018.05.007
WARD MM, GUTHRIE LC, ALBA M: Depend-
ence of the minimal clinically important
improvement on the baseline value is a con-
sequence of floor and ceiling effects and not
different expectations by patients. J Clin Epi-
demiol 2014; 67: 689-96.
https://doi.org/10.1016/j.jclinepi.2013.10.025
SADJADIR,ROSE MR et al.: What determines
quality of life in inclusion body myositis?
J Neurol Neurosurg Psychiatry 2010; 81:
1164-66.
https://doi.org/10.1136/jnnp.2009.183863
ALLENBACH Y, BENVENISTE O, STENZEL
W, BOYER O: Immune-mediated necrotizing
myopathy: clinical features and pathogen-
esis. Nat Rev Rheumatol 2020; 16: 689-701.
https://doi.org/10.1038/s41584-020-00515-9
BENVENISTE O, MUSSET L: Making the di-
agnosis of myositis: laboratory testing in
myositis. In: Managing Myositis. Cham:
Springer International Publishing, 2020:
161-66. https://
doi.org/10.1007/978-3-030-15820-0_17
KERET S, KALY L, CHANDRA T et al.
OP0042 Normal creatine kinase in idiopathic
inflammatory myopathies-disease character-
istics and outcomes. Ann Rheum Dis 2024,
83: 94. https://

doi.org/10.1136/annrheumdis-2024-eular.4803

39. BENVENISTE O, GOEBEL HH, STENZEL W:

Biomarkers in inflammatory myopathies-an
expanded definition. Front Neurol 2019; 10:
554.
https://doi.org/10.3389/fneur.2019.00554

40. LODIN K, ESPINOSA-ORTEGA F, DASTMAL-

CHI M et al.: Patient global assessment and
inflammatory markers in patients with idi-
opathic inflammatory myopathies - A longi-
tudinal study. Semin Arthritis Rheum 2024;
65:152379. https:/
doi.org/10.1016/j.semarthrit.2024.152379

41. SAYGIN D, PILLAI AC, MOGHADAM-KIA S

et al.: A patient centered assessment of the
2016 ACR-EULAR Myositis Response Cri-
teria: evaluating the meaningfulness of re-
sponse. Rheumatology (Oxford) 2025; 64(3):
1355-61. https:/
doi.org/10.1093/rheumatology/keae143

42. POPE JE,KHANNA D, NORRIE D, OUIMET JM:

The minimally important difference for the
health assessment questionnaire in rheuma-
toid arthritis clinical practice is smaller than
in randomized controlled trials. J Rheumatol
2009; 36: 254-59.
https://doi.org/10.3899/jrheum.080479

43. HAO Y, LANDRINE H, SMITH T, KAW C, COR-

RAL I, STEIN K: Residential segregation and
disparities in health-related quality of life
among Black and White cancer survivors.
Health Psychology 2011; 30(2): 137-44.
https://doi.org/10.1037/a0022096

44. SINGH JA, BHARAT A, KHANNA D et al.:

Racial differences in health-related quality
of life and functional ability in patients with
gout. Rheumatology (Oxford) 2017; 56(1):
103-12. https:/
doi.org/10.1093/rheumatology/kew356

Clinical and Experimental Rheumatology 2026



