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A B S T R A C T   

Background: A series of qualitative studies conducted by the OMERACT Myositis Working Group identified pain 
interference, fatigue, and physical function as highly important life impact domains for adults with idiopathic 
inflammatory myositis (IIM). In this study, our goal was to assess the responsiveness and minimal important 
difference of PROMIS pain interference (6a), fatigue (7a), and physical function (8b). 
Methods: Adults with IIM from USA, Netherlands, Korea, Sweden, and Australia with two "clinical" visits were 
enrolled in this prospective study. Anchor questions on a Likert scale were collected at baseline, and manual 
muscle testing (MMT), physician and patient reported global disease activity, and PROMIS instruments were 
collected at both visits. Responsiveness was assessed with i) ANOVA, ii) paired t-test, effect size and standardized 
response mean, and iii) Pearson correlation. Minimal important difference (MID), minimal important change 
(MIC) and minimal detectable change (MDC) values were calculated. 
Results: 114 patients with IIM (median age 60, 60 % female) completed both visits. Changes in PROMIS in
struments were significantly different among anchor categories. Patients who reported improvement had a 
significant improvement in their PROMIS scores with at least medium effect size, while patients who reported 
worsening and stability did not show a significant change with weak effect size. PROMIS instruments had weak 
to moderate correlations with MMT, patient and physician global disease activity. MID was approximately 2–3 
points for Pain Interference and 3–4 points for Fatigue and Physical Function 
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forms based on the method used. MIC was approximately 4–5 for improvement of all the instruments, while MDC 
was 1.7–2 points for Pain Interference and Physical Function and 3.2–3.9 for Fatigue. 
Conclusion: This study provides evidence towards the responsiveness of the PROMIS instruments in a large in
ternational prospective cohort of adults with IIM supporting their use as PROMs in adult myositis.   

Introduction 

The idiopathic inflammatory myopathies (IIM) are multisystem, 
autoimmune diseases with many different clinical presentations and 
subtypes and predominantly affecting muscles [1]. Subtypes include 
dermatomyositis, polymyositis, immune-mediated necrotizing myop
athy, inclusion body myositis, overlap myositis, and antisynthetase 
syndrome [2,3]. Muscle weakness and impaired physical function are 
usually a hallmark feature of IIM, but extramuscular manifestations can 
be present including skin rash, interstitial lung disease, cardiac 
dysfunction, and arthritis [4]. 

Measuring patient-reported response to life impacts in clinical trials 
has been challenging as there are no fully validated patient reported 
outcome measures (PROs) that exist for adult patients with IIM. The 
Outcome Measures in Rheumatology (OMERACT) Myositis Working 
Group has been evaluating the validity of candidate life-impact in
struments to suit the needs of people living with, caring for, and 
researching IIM for nearly a decade [5]. To date, the Health Assessment 
Questionnaire-Disability Index (HAQ-DI) has been substantially used in 
IIM clinical trials and cohorts to measure physical function but does 
have limitations [6], including ceiling and floor effects, lack of content 
validity, and limited responsiveness. These limitations prompted further 
exploration by the OMERACT Myositis Working Group to find suitable 
instruments to measure physical function among other domains [7]. 

Through exhaustive literature reviews [8], international patient 
focus groups [9], modified Delphi surveys [10], and in-person work
shops, the core domains of pain interference, fatigue, and physical 
function were identified by the OMERACT Myositis Working Group. The 
content validity of candidate instruments was then evaluated through 
cognitive interviewing [11]. The Patient Reported Outcomes Measure
ment Information System (PROMIS) pain interference 6a, physical 
function 8b, and fatigue 7a instruments emerged as candidate in
struments through this process. Further validation revealed excellent 
test-retest reliability and construct validity [12]. 

The purpose of this study was to determine the responsiveness and 
minimal important difference (MID) for the proposed PROMIS candidate 
instruments (pain interference 6a, physical function 8b, and fatigue 7a) 
in adults with IIM. 

Methods 

Study design and participants 

The study was designed as a multisite prospective observational 
study with two visits [13,14]. Participants were included who fulfilled 
either ACR/EULAR 2017 Classification or the Bohan and Peter criteria 
for idiopathic inflammatory myositis [15–17]. Patients with IBM were 
excluded. When applicable, patients were further categorized into the 
IIM subtypes of anti-synthetase syndrome, overlap myositis, or 
immune-mediated necrotizing myopathy (IMNM) based on criteria fol
lowed at each individual site [3]. Patients were enrolled from the 
outpatient clinics in Australia (Perron Institute), Netherlands (Amster
dam University Medical Center), South Korea (Seoul National University 
Hospital), Sweden (Karolinska University Hospital), and USA (Johns 
Hopkins Myositis Center). 

Outcome measures 

Manual muscle testing (MMT8, scored 0–80), physician reported 

global disease activity (0–10), patient reported global disease activity 
(0–10), serum creatine kinase (CK) within 6-weeks of the study visit, and 
the PROMIS instruments for pain interference (v1.1, 6a), fatigue (v1.0, 
7a), and physical function (v2.0, 8b) were collected at the baseline and 
follow-up visits. A subgroup of patients also had the HAQ-DI collected. 
CK fold change was calculated by dividing the CK value by the upper 
limit of normal range. PROMIS instruments had a recall period of 7 days. 
T-scores were calculated using the Health Measures Scoring Service 
(https://www.assessmentcenter.net/ac_scoringservice). The range of t- 
scores are 41.0–78.3 for Pain Interference with higher scores indicating 
more pain interference, 29.4–83.2 for Fatigue with higher scores indi
cating higher levels of fatigue, and 20.3–60.1 for Physical Function with 
higher scores indicating better physical function. PROMIS instruments 
that were already translated and adapted for the local cultures in En
glish, Swedish, Korean, and Dutch were used. 

At follow-up, participants answered separate anchor questions for 
each domain of pain, fatigue, and physical function: “Since your last 
appointment, has your [domain] gotten a lot better, a little better, stayed 
the same, got a little worse, or got a lot worse?”. The local ethics com
mittees at each participating site approved the research protocols. All 
participants provided written informed consent for participation and the 
study procedures were conducted in accordance with the Helsinki 
Declaration. 

Statistical analysis 

Continuous variables were reported as median [IQR] while cate
gorical variables were reported as n (%). Only participants with data- 
points at both time-points and response to anchor questions were 
included in the analyses. Myositis working group members were 
distributed a set of questions to agree on a priori hypotheses of respon
siveness. All statistical analyses were done using GraphPad Prism soft
ware (version 9.0.0, San Diego, CA, USA). 

Responsiveness was assessed using three methods. The first method 
involved comparison of change in PROMIS instrument scores across the 
anchor groups using ANOVA (F statistic and p value). Our hypothesis for 
this method was that the PROMIS instrument score change is significant 
in those who improved and worsened, and not in those who reported 
unchanged symptoms. The second method was assessment of signifi
cance of within-person change over time in PROMIS instruments using 
paired t-test, effect size and standardized response mean (SRM). Effect 
size was interpreted as small for <0.2, medium for 0.2–0.5 and large 
>0.5 according to Cohen’s criteria [18]. Our hypothesis for this method 
was that the PROMIS instrument scores significantly changed in those 
who improved and worsened with at least medium effect size and did 
not change significantly in patients who stayed the same. The third 
method involved examining the correlations between changes in the 
PROMIS instrument scores and the myositis outcome measures using 
Pearson correlation. Pearson’s r was interpreted as weak for r<0.4, 
moderate 0.4–0.7, and strong >0.7 [19]. 

Meaningful thresholds included minimal important difference 
(MID), minimal important change (MIC) and minimal detectable change 
(MDC). MID and MIC both refer to the smallest score change which 
patients perceive as beneficial or worthwhile [20]. However, while MID 
is the difference between groups of patients with different levels of 
clinical improvement, MIC is the smallest score change over time in 
patients with improvement or worsening. MDC refers to the smallest 
change score in an instrument that falls outside the measurement error 
[21]. Two methods were utilized to calculate MID: i) anchor-based 
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method [22] and ii) Receiver Operating Characteristics (ROC) threshold. 
MIC was calculated as the median difference in PROMIS score in patients 
who reported “a little better” and “a little worse”. MDC was calculated 
using the distribution-based method. 

In the anchor-based method, MID was calculated as the mean change 
in PROMIS scores that corresponded to a one category shift to achieve a 
little better or a little worse in the domain-specific anchor question. In 
order to use anchor-based method, a Spearman’s rank order correlation 
coefficient of r ≥ |0.3|was necessary between anchor and the PROMIS 
instrument [23]. The anchor questions were external to the PROMIS 
instruments and obtained concurrently with the other instruments. MID 
was calculated separately for improvement and worsening based on 
studies showing that the perceived thresholds of patients used for 
improvement and worsening could be different [24–26]. We also 
generated cumulative distribution function curves to visually examine 
the change in PROMIS scores by the anchor category. 

The Receiver Operating Characteristics (ROC) method takes both the 
external anchor as well as the variability of the score into consideration 
for MID [27]. The participants were divided into two groups based on 
their response to the anchor question: no change and those who had at 
least a little bit of improvement. ROC curve was created by plotting the 
sensitivity against the specificity for each change score. Area under the 
curve (AUC) was calculated for each ROC curve and shows the ability of 
the instrument to distinguish no change vs improvement. AUC >0.7 is 
interpreted as adequate [28]. MID was determined based on the change 
with the highest Youden’s index (sensitivity + specificity – 1). 

The distribution-based method relies on the variability of the score 
and aims to determine the change associated with exceeding the mea
surement error. Mean differences associated with 0.2 SD, 0.5 SD and 
Standardized Error Mean (SEM) (SD x √ (1 – α)) were calculated for 
baseline, follow-up, and mean change. Cronbach α values of the PROMIS 
instruments calculated in our previous work (0.97 for PROMIS Pain 
Interference, 0.89 for Fatigue, and 0.96 for Physical Function) were used 
as α in SEM calculation [12]. 

Results 

Characteristics of the study participants 

In total, 114 adults with IIM (DM [50 %], PM [10.5 %], IMNM [20.2 
%], ASYS [13.2 %] and overlap myositis [6.1 %]) were enrolled from 
USA (32.5 %), Netherlands (23.7 %), South Korea (21.9 %), Sweden 
(18.4 %), and Australia (3.5 %) (Table 1). The participants had a median 
[IQR] age of 60 [50–70] and consisted of 60 % females. Approximately 
51.7 % of the patients were in their first year of diagnosis. The median 
interval between baseline and follow-up visits was 150.5 days. The 
baseline scores of the myositis outcome measures and PROMIS in
struments are shown in Table 1. Most participants reported that their 
pain interference, fatigue, and physical function stayed the same 
(37.9–41.7 %) or got better (39.5–47.2 %). 

Responsiveness 

A list of a priori hypotheses was agreed upon within the Myositis 
Working Group for correlations. In summary, most of the group mem
bers (defined as >70 % agreement) agreed on moderate correlations 
between the PROMIS instruments and the myositis outcome measures 
except two correlations between fatigue and physician reported global 
disease activity and MMT for which the agreement was 67 %. Therefore, 
these two hypotheses were dropped. 

I. PROMIS Pain Interference: Change in the PROMIS Pain Interference 
was significantly different among those who improved, stayed stable, 
and worsened (p = 0.003) (Fig. 1). Change in the PROMIS Pain Inter
ference over time was significant in those who improved (p<0.0001) 
with effect size of − 0.64 and SRM of − 0.70 and not significant in those 
who worsened or remained stable with small effect sizes of 0.23 and 

− 0.24 and SRM of 0.23 and − 0.24, respectively (Fig. 2, Table 2). 
PROMIS Pain Interference had weak, statistically significant, correla
tions with MMT, Patient Global, Physician Global, and CK, and 
borderline moderate correlation with HAQ-DI (Table 3). Thus, only one 
of the five a priori hypotheses were met for the Pain Interference which 
was the weak correlation CK. 

II. PROMIS Fatigue: Change in the PROMIS Fatigue was significantly 
different among those who improved, stayed stable, and worsened 
(p<0.0001 for Fatigue) (Fig. 1). Change in the PROMIS Fatigue over 
time was significant in those who improved (p<0.0001) with effect size 
of − 0.83 and SRM of − 0.93 and not significant in those who worsened or 
remained stable with small effect sizes of 0.17 and − 0.21 and SRM of 
0.28 and − 0.25, respectively (Fig. 2, Table 2). PROMIS Fatigue had 
weak statistically significant correlations with MMT and CK, moderate 
correlations with patient reported global disease activity and HAQ-DI, 
and no significant correlation with physician reported global disease 
activity (Table 3). All three a priori hypotheses were met which were the 
moderate correlation with Patient Global and weak correlations with 
HAQ-DI and CK. 

III. PROMIS Physical Function: Change in the PROMIS Physical 
Function was significantly different among those who improved, stayed 
stable, or worsened (p<0.0001) (Fig. 1). Change in the PROMIS Physical 
Function over time was significant in those who improved (p<0.0001) 
with effect size of 0.75 and SRM of 0.70 and not significant in those who 

Table 1 
Characteristics of the study participants.   

n (%) or median [IQR] 

Number of participants 114 
USA 37 (32.5 %) 
Netherlands 27 (23.7 %) 
South Korea 25 (21.9 %) 
Sweden 21 (18.4 %) 
Australia 4 (3.5 %) 
Age 60.0 [50.0–70.0] 
Sex (F) 67 (58.8 %) 
Disease duration (days) 350.5 [4.5–1604.0] 
Interval between visits (days) 150.5 [99.0–199.3] 
Diagnosis 

Dermatomyositis 
Polymyositis 
Immune mediated necrotizing myopathy 
Anti-synthetase syndrome  

57 (50.0 %) 
12 (10.5 %) 
23 (20.2 %) 
15 (13.2 %) 

Overlap myositis 7 (6.1 %) 
Myositis outcome measures  
Manual muscle testing (0–80) 74 [63–80] 
Physician Global (0–10) 4 [2–6] 
Patient Global (0–10) 4.6 [2–6.9] 
Creatine kinase fold change* 1.8 [0.5–16.7] 
Health Assessment Questionnaire (HAQ-DI) 0.9 [0.4–1.8] 
PROMIS instruments  
PROMIS pain interference 55.7 [41.1–66.3] 
PROMIS fatigue 57.9 [49.6–66.4] 
PROMIS physical function 37.9 [31.8–45.1] 
Anchor distribution  
Pain Interference A lot better 19.4 % 

A little better 23.2 % 
Stayed the same 41.7 % 
A little worse 10.2 % 
A lot worse 5.6 % 

Fatigue A lot better 13.2 % 
A little better 26.3 % 
Stayed the same 41.2 % 
A little worse 13.2 % 
A lot worse 6.1 % 

Physical Function A lot better 17.6 % 
A little better 29.6 % 
Stayed the same 37.9 % 
A little worse 12.0 % 
A lot worse 2.8 % 

IQR: Interquartile range, USA: United States of America, F: Female. 
* Creatine kinase fold change = Creatine kinase level / Upper limit of normal. 
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worsened or remained stable with small effect sizes of − 0.27 and 0.12 
and SRM of − 0.29 and 0.23, respectively (Fig. 2, Table 2). PROMIS 
Physical Function had moderate statistically significant correlations 
with MMT, Patient Global and HAQ-DI, and weak correlations with 
Physician Global and CK (Table 3). Three of the five a priori hypotheses 
were met which were moderate correlations with Patient Global and 
MMT, and weak correlation with CK. 

Meaningful thresholds 

I. PROMIS Pain Interference. The Spearman rank-order correlation 
coefficient was − 0.37 for PROMIS Pain Interference and the pain anchor 
question response. The change in t-score for one category shift for Pain 
Interference was 2.3 for a little worse and 3.2 for a little better group 
representing the MID values according to the anchor-based method 
(Table 4, Fig. 3). AUC [CI] for ROC curve was 0.66 [0.55–0.78] (Sup
plementary Figure 1). Given that the AUC was <0.70 indicating poor 
discrimination, MID was not calculated using the ROC method. MIC was 
5.2 for improvement and 1 for worsening. SEM, 0.2 SD and 0.5 SD were 
1.68–2.04, 1.94–2.36 and 4.85–5.89, respectively. 

II. PROMIS Fatigue. The Spearman rank-order correlation coefficient 
was − 0.51 for PROMIS Fatigue and the fatigue anchor question 
response. The change in t-score for one category shift for Fatigue was 3.9 
for a little worse and 4.1 for a little better group representing the MID 
values according to the anchor-based method (Table 4, Fig. 3). AUC [CI] 
for ROC curve was 0.72 [0.62–0.83] (Supplementary Figure 1). MID was 
calculated as 2.8 with a sensitivity of 80 % and specificity of 59.6 % 
based on the ROC method. MIC was 5 for improvement and 0.1 for 
worsening. SEM, 0.2 SD and 0.5 SD were 3.23–3.91, 1.95–2.36 and 
4.87–5.90, respectively. 

III. PROMIS Physical Function. The Spearman rank-order correlation 
coefficient was 0.43 for PROMIS Physical Function and the physical 

function anchor question response. The change in t-score for one cate
gory shift for Physical Function was 3.0 for a little worse and 3.6 for a 
little better group representing the MID values according to the anchor- 
based method (Table 4, Fig. 3). AUC [CI] for ROC curve was 0.71 
[0.61–0.82] (Supplementary Figure 1). MID was calculated as 4.5 with a 
sensitivity of 60.8 % and specificity of 80.5 % based on the ROC method. 
MIC was 4.1 for improvement and 0.3 for worsening. SEM, 0.2 SD and 
0.5 SD were 1.73–2.06, 1.73–2.06 and 4.31–5.15, respectively. 

Discussion 

Building on a decade of work of the OMERACT Myositis Working 
Group, this study provides evidence towards responsiveness of the 
PROMIS Pain Interference, Fatigue and Physical Function forms in a 
longitudinal, international cohort of adults with IIM. We also identified 
MID, MIC and MDC values for these instruments that correspond to the 
smallest meaningful difference for patients with IIM. This represents an 
important step forward in establishing PROs with adequate psycho
metric properties for use in clinical studies in adult patients with IIM. 

All the PROMIS instruments showed statistically significant 
improvement in those who reported improvement (large effect size) and 
no significant change (weak-medium effect size) in those who reported 
staying the same. However, in those with worsening, scores did not 
change significantly, and effect size remained weak. This observed 
asymmetric directionality for improvement vs worsening could be due 
to several possible reasons. The first possible reason is the small number 
of patients who had worsening in our cohort (<20 %) compared to those 
who improved. It could also be due to already high scores (meaning 
worse functioning) observed at baseline in our patients which may leave 
small room to show further deterioration. Similar results were seen in a 
previous study [24]. In this study with patients with rheumatoid 
arthritis assessing the responsiveness of PROMIS physical function (20a, 

Fig. 1. Change in PROMIS instruments among the anchor categories.  
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v1.0), pain interference (8a, v1.0), fatigue (7a, 8a, v1.0), participation 
(8a, v2.0), and adult profile 29 (v2.0), the patients who reported 
worsening had 6–7 points change in PROMIS scores while patients who 
reported improvement had 3–6 points change [24]. These similar results 
may suggest different thresholds perceived for improvement and 

worsening by patients. The lower MIDs that were seen for worsening 
compared to improvement across different domains also support this 
finding. Even though the ability of a PRO to demonstrate stability and 
improvement may be more important than its ability to show worsening, 
particularly in the clinical trial setting where patients with high disease 

Fig. 2. Change in the PROMIS instruments over time by the domain-specific anchor category.  
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activity tend to be enrolled, further studies should be performed in co
horts enriched for patients with worsening to better understand these 
findings. 

The results of this study support adequate responsiveness of the 
PROMIS instruments based on significance of change among the anchor 
categories, effect size, and SRM. However, only one of the a priori hy
potheses for correlations between Pain Interference and the myositis 
outcome measures were met. The majority of the Myositis Working 
Group members estimated a moderate correlation between Pain 

Interference and myositis outcome measures of Physician Global, Pa
tient Global, and Manual Muscle Testing. However, the results demon
strated a weak correlation between these measures. Pain is a relatively 
understudied symptom in IIM as it was believed to be a painless disease 
until recently [29]. Therefore, limited knowledge and scarce studies 
focusing on pain in IIM may potentially explain the discrepancy between 
a priori hypotheses and the results of the observed correlations. Another 
potential explanation could be the cutoffs that were used to define weak 
and moderate correlations in this study (<0.4 vs 0.4–0.7). There is a 
wide variability in thresholds and interpretation of correlation co
efficients in the literature [30]. Even though these thresholds of corre
lation coefficients could still be appropriate for construct validity 
assessment, a slightly lower threshold may have been better for 
responsiveness assessment due to differences in variables used for cor
relation [31]. Unlike construct validity where the instrument scores are 
correlated with each other, responsiveness assessment requires corre
lation between longitudinal changes in the instrument scores. This may 
lead to attenuation of correlations by increasing the chance of intro
ducing random error at two time points [32]. 

Meaningful thresholds were described to assist in interpretation of 
the PROs and include a wide variety of concepts including MID, MIC, 
and MDC. Differentiation of these concepts could be confusing with 
similar names; however, significant differences exist in their definition. 
While MID and MIC focus on the patient’s perception of the smallest 
meaningful difference in the domain of interest [20], MDC does not take 
patient perspective into consideration and simply implies the minimal 
change that can be detected statistically based on SD and/or SEM of the 
instrument [33]. MID of an instrument can vary widely depending on 
the method used with no standard single test; thus, we calculated MID 
using two different methods to report a range of MID values. ½ SD of 
t-score (which corresponds to 5) is generally accepted as MID for 
PROMIS instruments; however, MID can show small differences between 
different diseases and is encouraged to be assessed separately for each 
disease group. Anchor-based and ROC-curve method showed similar 
results for MID with 2–3 points for Pain Interference and 3–4 points for 
Fatigue and Physical Function forms. MIC was calculated as 4–5 for 
improvement of these instruments. Similar to our results, a systematic 
review of MIC values of PROMIS instruments showed a t-score points 
between 2 and 6 as the most commonly reported MIC values [33]. 

Strengths of this study include its large size for a rare disease such as 
IIM, a diverse cohort from several countries across the world, using the 
rigorous OMERACT methodology, involving patient participation in the 
design and conduct of the study, and use of external, patient-reported 
anchors for assessment of responsiveness and meaningful thresholds. 

Table 2 
Effect size and standardized response mean of the PROMIS instruments across 
the anchor categories.  

Anchor 
categories 

T-score Δ in 
T- 
score 

SD Effect 
size 

Standardized 
response mean 

n 

PROMIS Pain Interference 
Worsened Baseline 61.4 2.3 9.9 0.23 0.23 17 

Follow- 
up 

63.6 

Stable Baseline 49.4 − 2.2 8.9 − 0.24 − 0.24 45 
Follow- 
up 

47.2 

Improved Baseline 61.7 − 6.6 9.3 − 0.64 
* 

− 0.70* 46 
Follow- 
up 

55.1 

PROMIS Fatigue 
Worsened Baseline 60.3 2.0 7.3 0.17 0.28 22 

Follow- 
up 

62.4 

Stable Baseline 55.1 − 2.1 8.3 − 0.21 − 0.25 47 
Follow- 
up 

53.0 

Improved Baseline 59.7 − 9.2 9.8 − 0.83 
* 

− 0.93* 45 
Follow- 
up 

50.5 

PROMIS Physical Function 
Worsened Baseline 39.1 − 2.6 8.7 − 0.27 − 0.29 16 

Follow- 
up 

36.5 

Stable Baseline 42.0 1.2 5.4 0.12 0.23 41 
Follow- 
up 

43.2 

Improved Baseline 34.6 6.5 9.4 0.75* 0.70* 51 
Follow- 
up 

41.1 

SD: Standard deviation. 
* Large effect size and standardized response mean (interpreted as small <0.2, 

medium 0.2–0.5, large >0.5). 

Table 3 
A priori and observed correlations between PROMIS instruments and the myositis outcome measures.  

PROMIS 
instruments 

Myositis outcome 
measures 

Consensus exercise,% agreement voting 
members 
(n = 12) 

A priori hypotheses with expected 
correlation 

Observed 
correlation  

Strength* (r) 

Hypothesis 
met? 

Pain Interference Physician global 75 % Moderate Weak (0.25) No 
Patient global 92 % Moderate Weak (0.36) No 
MMT 83 % Moderate Weak (− 0.28) No 
HAQ-DI 83 % Weak Moderate (0.40) No 
Creatine kinase 100 % Weak Weak (0.26) Yes 

Fatigue Physician global 67 % Dropped Weak (0.18) N/A 
Patient global 100 % Moderate Moderate (0.42) Yes 
MMT 67 % Dropped Weak (− 0.33) N/A 
HAQ-DI 100 % Moderate Moderate (0.55) Yes 
Creatine kinase 100 % Weak Weak (0.35) Yes 

Physical Function Physician global 92 % Moderate Weak (− 0.29) No 
Patient global 100 % Moderate Moderate (− 0.62) Yes 
MMT 100 % Moderate Moderate (0.56) Yes 
HAQ-DI 92 % Strong Moderate (− 0.60) No 
Creatine kinase 100 % Weak Weak (− 0.36) Yes 

HAQ-DI: Health Assessment Questionnaire Disability Index. MMT: Manual muscle testing. 
* Cutoffs for interpretation were <0.4, 0.4–0.7, and >0.7 for weak, moderate, and strong correlations. 
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One of the limitations of this study is including a small number of pa
tients who worsened, limiting the conclusions that can be drawn for the 
ability of the instruments to detect worsening. Further, the study par
ticipants had established disease under routine clinical care. Therefore, 
they likely had a lower disease activity and were less likely to exhibit a 
clinical change compared to the patients that are recruited into clinical 
trials. This may make it challenging to assess the responsiveness of the 
instruments. Our findings should be further tested in clinical trials where 
patients with active disease are enrolled who are more likely to 
demonstrate a clinical change due to a higher baseline disease activity 
and a therapeutic intervention. Lastly, our study sample consisted of 
prevalent cases with IIM who were slightly older than expected. This 
may limit the generalizability of our findings to younger individuals 
with IIM. 

Conclusion 

This study provides evidence toward the responsiveness of the 
PROMIS Pain Interference 6a, Fatigue 7a, and Physical Function 8b in a 
large international prospective cohort of adults with IIM supporting 
their use as PROs as outcome measures in adult myositis. Studies 
assessing the performance of these instruments in a clinical trial setting 
are currently underway [34]. 

Statement of clinical significance 

PROMIS Pain Interference, Fatigue, and Physical Function forms 
showed adequate test-retest reliability, internal consistency, and 
construct validity in adults with idiopathic inflammatory myopathy. 
However, the responsiveness and meaningful thresholds of these in
struments were unknown. This study by the OMERACT Myositis 
Working Group demonstrated evidence towards the responsiveness of 
these instruments in a large international prospective cohort and 
established the meaningful thresholds for each instrument. 
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