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Abstract
Objectives. Pain is commonly reported in people living with myositis. This study assesses the presence of pain in
the subtypes of myositis as well as the frequency of opioid and non-opioid pain medication use.
Methods. A survey was developed and distributed by Myositis Support and Understanding, a patient-led advocacy
organization, to members of its group. Multivariate logistic regression analysis and chi-squared tests were
performed.
Results. A total of 468 participants completed the survey. A total of 423 participants (DM n¼183, PM n¼ 109 and
IBM n¼131) were included, based on reported diagnosis, for final analysis. Some 91.5% of myositis participants
reported current or past pain, with 99% attributing their pain to myositis. There was a lower likelihood of pain in
participants aged >60 years [odds ratio (OR) 0.2, 95% confidence interval (CI) 0.1, 0.6, P¼0.003]. The percentage
of participants reporting pain was statistically different based on myositis type (DM 97.2%, IBM 80.9% and PM
94.5%, P<0.001), with a higher likelihood of pain in DM compared with IBM (OR 3.7, 95% CI 1.3, 10.2, P¼0.011).
There was a lower likelihood of pain in participants aged >60 years (OR 0.2, 95% CI 0.1, 0.6, P¼0.003). Of the 387
participants reporting pain, 335 reported using pain medications (69% prescribed opioids). Male sex, age >60 years
and myositis subtype were not associated with likelihood of non-opioid use.
Conclusion. Pain is a commonly reported symptom in myositis with variable treatment strategies, including opioid
medications. This study highlights the importance of addressing pain as part of myositis treatment as well as the
need for future studies understanding treatment effectiveness.
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Introduction

Idiopathic inflammatory myopathies (myositis) are a rare
set of systemic inflammatory diseases that primarily af-
fect muscle and often lead to severe impairments in
quality of life [1, 2]. Myositis consists of five major cate-
gories of disease: PM, DM, immune-mediated necrotiz-
ing myopathy, antisynthetase syndrome and IBM [2].
While the primary symptom is most often weakness,

extra-muscular manifestations are regularly seen, includ-
ing cutaneous, cardiac and pulmonary involvement [1, 2].
Pain is a prominent contributor to reduced quality of life
[3, 4].

Pain is an underreported and underappreciated symp-
tom of myositis [5]. Pain has been identified as a core
patient-reported outcome when assessing life impact
due to myositis [6]. As part of an international OMERACT
myositis study to identify important domains, patients,
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healthcare providers and caregivers ranked pain highly
as a domain of the disease, in addition to fatigue, levels
of physical activity, and muscle, skin and lung symptoms
[7]. In another study evaluating physical function and
quality of life for myositis patients, bodily pain was
shown to correlate with worse physical functioning and
quality of life [4]. Despite the importance of pain as a do-
main of myositis, it is generally agreed that the preva-
lence of pain in myositis is unclear and pain
management is often heterogeneous. In contrast, in
other MCTDs, pain and its impact are better explored. In
these conditions and in myositis, pain treatment is inad-
equate and requires greater attention to help address im-
pact on physical functioning and quality of life [4, 8, 9].
Pain is multifactorial in MCTDs with central and periph-
eral origins related to inflammation and residual damage
from previous inflammatory insults [10]. With diseases
like RA and SpA, pain is a prominent component and
better addressed than in conditions like DM or IBM [9–
14]. Despite treatment in RA with DMARDs and symp-
tomatic pain medications like NSAIDs, patients continue
to experience pain [11, 12]. This is thought to be due to
central pain dysregulation [12, 13]. In SLE, nearly 25% of
patients complain of pain and report a worsened quality
of life [15, 16]. Furthermore, SLE patients report that pain
is a symptom that health professionals often do not suf-
ficiently address [17–19]. Myositis is no different in that
pain is a major contributor to disability [4].

Given the need for a better understanding of pain in
myositis, Myositis Support and Understanding (MSU), a
non-profit, patient-led advocacy organization for myo-
sitis, prioritized understanding and addressing pain in
myositis. Leadership and members of MSU identified
pain as a key domain that needed further exploration,
which served as the motivation for the survey. MSU then
led the creation of the survey items to capture their con-
cerns in the recognition and treatment of pain in myo-
sitis. This survey was then sent to members, as reported
below. This is especially relevant because, in addition to
immunotherapy, multiple treatment options exist for
multifactorial pain (e.g. exercise, tricyclic antidepres-
sants) [20]. Therefore, in this study, we sought to better
understand the prevalence of pain in myositis, as well as
treatment strategies using a cross-sectional survey
administered by MSU.

Methods

Data source

This study was determined to be Institutional Review
Board (IRB)-exempt by our IRB. An anonymous survey
(Supplementary Data S1, available at Rheumatology on-
line) developed by MSU to reflect the lived experiences
of people living with myositis was created to assess the
prevalence of pain and treatment strategies for partici-
pants. The survey was then distributed to members of
MSU. In total, 468 participants responded using a de-
identified Google Form between May and June 2019.

Participants aged 18 years or older with a confirmed
diagnosis of inflammatory myopathy were included.
Exclusion criteria were reported diagnoses of JDM,
MCTD, necrotizing autoimmune myopathy or orbital
myositis.

Demographic and diagnostic information were col-
lected for each participant including age, sex, specific
myositis diagnosis and time since myositis diagnosis.
Each participant was asked if they had current or past
pain, and if that pain was believed to be secondary to
myositis. Participants with pain were then subsequently
asked to report if they took pain medications (opioid vs
non-opioid), as well as the specific names of each medi-
cation. For statistical analysis, non-opioid pain medica-
tions were grouped as acetaminophen/paracetamol,
NSAIDs, neuropathic medications (e.g. amitriptyline,
gabapentin and pregabalin), steroids and herbal medica-
tions (medical marijuana, herbal supplements, etc.).

Statistical analysis

Descriptive statistics for demographic, treatment charac-
teristics, pain profile and pain medications were calcu-
lated. Chi-squared tests and multivariate logistic
regression analysis were performed to assess the asso-
ciation between myositis type, age >60 years and sex,
and current or past pain and use of any pain medication.
Similar analysis was also performed to assess the asso-
ciation between demographic characteristics and myo-
sitis type on use of opioid or non-opioid medications.
Age 60 years was selected as it provided a natural inflec-
tion point of age in the dataset. Significance was set at
P<0.05. Stata software, version 14 (StataCorp, College
Station, TX) was used for all statistical analyses.

Results

A total of 423 participants were included in the final ana-
lysis (Table 1): 183 participants with DM, 131 participants
with IBM and 109 participants with PM. Most partici-
pants in our study were female (74.6%), and 43.3% of
participants were >60 years of age, although age and
sex distributions varied by myositis type (P< 0.001). The
plurality of participants had been diagnosed with myo-
sitis between 1 and 5 years prior to survey completion.

Pain profile

Out of the total cohort, 387 participants (91.5%) reported
current or past pain. Among those with pain, 99% attrib-
uted their pain to myositis (Table 1). Using bivariate ana-
lysis (Fig. 1), the percentage of participants reporting
pain was statistically different based on myositis type
(DM 97.2%, IBM 80.9% and PM 94.5%, P<0.001), age
distribution (P<0.001) and sex (P<0.002). There was no
significant association between pain reported and dur-
ation of myositis. To account for potential confounding,
multivariate regression logistic analysis was then utilized
to identify independent predictors. Based on this ana-
lysis, there was a higher likelihood of pain in participants
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with DM compared with IBM [odds ratio (OR) 3.7, 95%
CI 1.3, 10.2, P¼ 0.011]. There was a lower likelihood of
pain in participants >60 years of age (OR 0.2, 95% CI
0.1, 0.6, P¼ 0.003, Table 2).

Pain medications

Of the 387 participants with pain, 335 participants
reported using pain medication: 92.8% were utilized
non-opioid medications and 69.0% were prescribed opi-
oid medications. Use of any pain medication was similar
was similar across myositis types (Tables 1 and 2).
Several non-opioids were utilized by participants includ-
ing NSAIDs (59%), acetaminophen (45%), neuropathic
medications (20%), herbal medications (8%) and steroids
(3%) (Fig. 2). Male sex, age >60 years and myositis type
were not associated with likelihood of non-opioid use
(Table 3). In terms of opioid use, of the myositis sub-
types, PM was associated with increased likelihood of
opioid pain medication use compared with IBM (OR 2.0,
95% CI 1.04, 3.8, P¼ 0.038; Table 3).

Older age and sex were not associated with opioid
use in this cohort.

Discussion

Myositis is a rare condition that is primarily managed
by rheumatologists, neurologists and neuromuscular
physicians. To our knowledge, this is the first and larg-
est data set to show the prevalence of pain in myositis
as well as predictors of pain and medication use in
patients with myositis. Nearly all participants experi-
enced pain that they attributed to myositis. The results
underline the importance of treating physicians inquir-
ing about and treating the pain these patients experi-
ence. The heterogeneity of pain medication use also
merits future research into determining analgesic proto-
cols or treatment plans for these patients.

Treatment varied greatly between participants.
Anticonvulsant and antidepressant drugs were used in

TABLE 1 Demographic, pain profile and pain medications by myositis type

All patients DM IBM PM

N 5 423 N (% of total) 5
183 (43.3)

N (% of total) 5
131 (31.0)

N (% of total) 5
109 (25.7)

P-value

Demographic information
Age [N (%)] P < 0.001

20–30 years 12 (2.8) 5 (2.7) 0 (0) 7 (6.4)
30–40 years 43 (10.2) 30 (16.4) 0 (0) 13 (11.9)
40–50 years 75 (17.7) 47 (25.7) 7 (5.3) 21 (19.3)
50–60 years 110 (26.0) 58 (31.7) 20 (15.3) 32 (29.4)
60–70 years 109 (25.8) 35 (19.1) 49 (37.4) 25 (22.9)
70–80 years 63 (14.9) 8 (4.4) 44 (33.6) 11 (10.1)
>80 years 11 (2.6) 0 (0) 11 (8.4) 0 (0)

Male [N (%)] 107 (25.4) 17 (9.4) 70 (53.4) 20 (18.4) P < 0.001
Time since myositis diagnosis
[N (%)]

P¼0.176

<1 year 60 (14.2) 31 (16.9) 16 (12.2) 13 (11.9)
1–5 years 169 (40.0) 73 (39.9) 52 (39.7) 44 (40.4)
5–10 years 94 (22.2) 39 (21.3) 37 (28.2) 18 (16.5)
10–15 years 50 (11.8) 18 (9.8) 14 (10.7) 18 (16.5)
15–20 years 29 (6.9) 10 (5.5) 11 (8.4) 8 (7.3)
20–25 years 7 (1.6) 4 (2.2) 0 (0) 3 (2.8)
>25 years 13 (3.3) 8 (4.4) 1 (0.8) 5 (4.6)

Pain profile
Current or past pain [N (%)] 387 (91.5) 178 (97.2) 106 (80.9) 103 (94.5) P < 0.001

Pain secondary to myositis
[N (% of patients with pain)]

383 (99.0) 178 (100) 103 (97.2) 102 (99.0) P¼0.074

Pain medications
Any pain medication [N (% of
patients with pain)]

335 (86.6) 152 (85.4) 88 (83.0) 95 (92.2) P¼0.122

Non-opioid pain medication
[N (% of patients taking pain
medication)]

311 (92.8) 147 (96.7) 82 (93.2) 82 (86.3) P¼0.445

Opioid pain medication [N
(% of patients taking pain
medication)]

231 (69.0) 104 (68.4) 55 (62.5) 72 (75.8) P¼0.051

Bold values P < 0.001 denotes statistical significance.
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addition to opioids. The survey was not designed to in-
vestigate the utility of various drugs. Importantly, opioids
were commonly used, and associated most strongly with
a diagnosis of PM. Opioid use in autoimmune conditions
is not uncommon. For example, in SLE, one study found
that nearly 33% of its cohort were prescribed opioids
[21]. Musculoskeletal pain is complex and arises from
multiple different pathophysiological mechanisms, gross-
ly localizing to muscles, joints and/or bone [22, 23], with
pain in myositis likely resulting from multifactorial aetiolo-
gies. Like in MCTDs, pain in myositis is likely related to
acute inflammation, chronic damage from inflammation
and biomechanical abnormalities that arise due to weak-
ness and deconditioning. Exercise has been used as an
intervention to improve pain and fatigue in myositis, and
is thought to have impact on both [20].

Limitations of these data include the fact that this
was a survey study and we were unable to confirm par-
ticipant-reported data with health records. Misdiagnosis
in myositis is common and it is possible that participants
who responded to the survey did not have an accurate
diagnosis. There is also the potential for recall and selec-
tion bias, as participants who have been or are in pain
were more likely to respond to the survey. However,
given our large sample size relative to prior studies of
this patient population, our results are likely balanced
against potential diagnostic uncertainty and recall bias.
In addition, our demographic data were consistent with
published epidemiologic profiles for inflammatory myop-
athy, suggesting appropriate sampling of this population
[24–28]. Most IBM participants were men and >60 years
old, as opposed to DM/PM respondents who were

TABLE 2 Multivariable logistic regression models assessing associations with pain and use of any pain medication

Current or past pain Any pain medication

Characteristic OR (95% CI) P-value OR (95% CI) P-value

Myositis type
IBM – – – –
DM 3.7 (1.3, 10.2) 0.011 1.0 (0.4, 2.2) 0.957
PM 2.1 (0.7, 6.7) 0.188 2.0 (0.8, 5.2) 0.165

Age >60 years 0.2 (0.1, 0.6) 0.003 0.7 (0.4, 1.4) 0.280
Male 0.8 (0.4, 1.7) 0.542 0.9 (0.4, 2.0) 0.831

FIG. 1 Association of pain with (A) myositis subtype, (B) age, (C) sex and (D) time since myositis diagnosis.
**P¼0.002, ***P<0.001
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women and younger. This study is limited by its cross-
sectional design, but it can help to enable future pro-
spective studies to better understand pain characteristics
and their impact in patients with myositis.

Conclusion

Pain is an underreported feature of myositis. It is a consist-
ently identified domain among patients and requires recog-
nition from healthcare providers. Younger participants and
those with DM are more likely to experience pain, but a
diagnosis of PM is more highly associated with use of
opioids. Treatment strategies are not uniform and likely re-
quire multiple modalities of therapy to alleviate pain.
Continued collaboration with patients and their caregivers
can help facilitate research in this area. Future
studies should prospectively investigate pain in myositis, its
impact on quality of life, and the most effective treatment
options.
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FIG. 2 Distribution of non-opioid medications utilized by patients by myositis type
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TABLE 3 Multivariable logistic regression models assessing associations with use of non-opioid and opioid pain
medication

Non-opioid pain medication Opioid pain medication

Characteristic OR (95% CI) P-value OR (95% CI) P-value

Myositis type
IBM – – – –
DM 1.1 (0.4, 3.2) 0.825 1.2 (0.7, 2.2) 0.523
PM 0.7 (0.3, 1.9) 0.491 2.0 (1.04, 3.8) 0.038

Age >60 years 1.2 (0.5, 2.7) 0.679 1.0 (0.6, 1.7) 0.854
Male 0.5 (0.3, 1.2) 0.118 0.9 (0.5, 1.6) 0.784
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