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Abstract
Objective

To compare the perception of disease activity (DA) between adult patients with systemic autoimmune myopathies (SAMs) 
and their physicians, and analyse possible sources of discordance.

Methods
This cross-sectional study included 75 patients with SAMs. Patients and physicians rated the global DA on a 0-10 cm 

visual analogue scale. A discrepancy score was calculated by subtracting physician assessment from patient assessment. 
Three groups were defined: (I) no discrepancy: difference within -2.0 to +2.0; (II) negative discrepancy (ND): difference 

<-2.0 (patient underrated DA in relation to physcian); (III) positive discrepancy (PD): difference >+2.0 (patient 
overrated DA in relation to physician). Logistic regression was used to identify predictors of discordance.

Results
Discordance in patient-physician assessment of DA was found in 21 (28%) cases. ND was observed in 3 (4%), PD 

in 18 (24%), and no discrepancy in 54 (72%) assessments. Due to the small number, ND cases were excluded from the 
analysis. PD was associated with older age, personal history of depression, past joint involvement, higher MMT-8 and 

lower extramuscular DA. In the regression model, for each additional year of age, the chance of PD increases, on 
average, by 9% (OR 1.09; 95%CI 1.01-1.17, p=0.034). Personal history of depression increases the chance of PD 

by 829% (OR 9.29; 95%CI 1.52-56.89, p=0.016).

Conclusion
Almost 30% of patients had discordance in DA assessment from their physicians. The majority of them overrated their DA. 

These patients tend to be older and are more likely to have personal history of depression, past joint involvement, 
and milder disease.
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Introduction
Systemic autoimmune myopathies 
(SAMs) comprise a group of rare au-
toimmune diseases that have skeletal 
muscle weakness as the main clinical 
feature. The group comprises dermato-
myositis, polymyositis, antisynthetase 
syndrome, inclusion body myositis, 
immune-mediated necrotising myopa-
thies, among others (1). Extramuscular 
involvement (cutaneous, articular, pul-
monary, cardiac and gastrointestinal) 
can also occur and is an important con-
tributor to morbidity and mortality of 
these patients (1, 2).
Accurate assessment of disease activ-
ity in patients with SAMs is crucial 
for guiding medical care. It is usually 
based on a set of parameters. Since 
there is no single indicator that trans-
lates diasease activity accurately, phy-
sicians rely on a combination of clini-
cal features and laboratory tests to as-
sess disease status and direct therapy. 
In addition to these parameters, there 
is growing understanding that patient 
reported outcomes should be incorpo-
rated into routine clinical practice (3).
An important step towards the stand-
ardisation of disease status assess-
ment in patients with SAMs was the 
development of core set measures (for 
disease activity and damage) by the 
International Myositis Assessment & 
Clinical Studies Group (IMACS) (4, 
5). This collaborative group has also 
developed preliminar definitions of 
improvement to be considered as end-
points for clinical trials and research 
studies (6, 7). Along with strength, 
functional, and cutaneous assessment 
tools, the IMACS Disease Activ-
ity Core Sets Measures includes the 
Patient Global Activity Assessment 
Score and the Physician Global Activ-
ity Assessment Score. These scores are 
expected to gauge the global evalua-
tion of overall disease activity through 
a 10 cm visual analogue scale (VAS), 
which is anchored at the endpoints and 
the middle (5, 8).
In order to complete the global activity 
assessment, adult patients with SAMs 
are asked to take into consideration an 
overall rating of the inflammatory activ-
ity related to myositis at present, which 
can potentially improve with treatment. 

On the other hand, physicians should 
take into account all the information 
available at the time of the medical ap-
pointment such as medical history, phys-
ical examination, laboratory testing, and 
the current therapy needed (5, 8).
Studies analysing differences between 
patient and physician perceptions of 
disease activity have been conducted 
in many autoimmune rheumatic con-
ditions such as systemic lupus erythe-
matosus (9-11), rheumatoid arthritis 
(12, 13), and psoriatic arthritis (14). 
In the group of myositis, this topic has 
been studied for juvenile dermatomy-
ositis (15). All these studies revealed 
a considerable degree of discordance 
between patient and physician assess-
ment of health status and found a range 
of factors that would be associated with 
these discrepancies.
In this study, we contrasted patient 
and physician global assessment of 
systemic autoimmune myopathy dis-
ease activity so as to find the level of 
discrepancy and possible predictors of 
discordance. 

Material and methods
Setting and study population
This is a single-centre cross-sectional 
study that included adult patients (18-
60 years) with physician-diagnosed 
systemic autoimmune myopathy clas-
sified according to the 2017 EULAR/
ACR classification criteria for idi-
opathic inflammatory myopathies (16). 
Patients were subclassified into poly-
myositis, dermatomyositis, clinically 
amyopathic dermatomyositis (2017 
EULAR/ACR classification criteria) 
(16), anti-synthetase syndrome (crite-
ria used by Behrens Pinto et al.) (17), 
and immune-mediated necrotising 
myopathy (224th ENMC International 
Workshop) (18).
Patients in regular follow-up were re-
cruited from the outpatient clinic of the 
Rheumatology Division of a public ter-
tiary center over a 6-month period (Sep-
tember 2019 to March 2020). Exclusion 
criteria were: patients diagnosed with 
inclusion body myositis, patients with 
cancer-associated myositis, and overlap 
syndromes (systemic autoimmune my-
opathy associated to any other systemic 
autoimmune rheumatic disease).
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Definition of discordance in 
patient-physician global activity 
assessment scores
Patients rated their level of disease ac-
tivity on a standard 10 cm VAS in which 
0 means no evidence of disease activ-
ity and 10 means extreme or maximum 
disease activity. Following the IMACS 
form (4, 5), patients were asked to rate 
their overall disease activity (active in-
flammation, which can improve when 
treated with medicines) considering all 
the ways that myositis affects them. The 
physician global assessment of disease 
activity was performed on a separate 
VAS after completing the patient clini-
cal and laboratory evaluation. Patients 
and physicians rated the overall disease 
activity on the same day and they were 
blind to each other’s assessment. 
There is no standardisation defining 
concordant or discordant scores when 
comparing patients and physicians 
global activity assessments obtained 
through VAS (13). On the basis of prior 
studies, particularly of the study that 
assessed juvenile dermatomyositis, we 
considered a difference greater than 2.0 
cm between patient and physician VAS 
as discordant (15, 19). 
Based on this definition, a discordance 
score was calculated by subtracting 
physician global assessment of disease 
activity from patient global assessment 
of disease activity. Then patients were 
divided into three groups: (1) no dis-
cordance when patient and physician 
assessments of disease activity were 
within 2.0 cm from each other (-2.0 ≤Δ 
≤2.0); (2) negative discordance when 
the patient’s assessment was underes-
timated (Δ > -2.0) relative to the phy-
sician’s (physician perceives greater 
disease activity than the patient); and 
(3) positive discordance when the pa-
tient’s assessment was overestimated 
(Δ >2.0) relative to the physician’s (pa-
tient perceives greater disease activity 
than the physician).

Socioeconomic-demographic, 
clinical and laboratory variables
Patient data were obtained through a 
structured questionnaire at study visit 
for the following: age, sex, ethnic-
ity, level of education and monthly 
income. Patients were called to a sepa-

rate room to fill in personal information 
and the patient’s VAS of global activ-
ity. In case of doubts or difficulties, the 
patient could request the researcher’s 
assistance (RAC) for clarification. The 
same investigator checked the ques-
tionnaires to make sure there was no 
missing data that could be readily filled 
in by the patient. Body mass index 
was calculated using anthropometric 
measurements obtained on the day of 
patient’s inclusion in the study.
The following information was ob-
tained through electronic medical re-
cord: disease duration, extramuscular 
manifestations (cutaneous, articular 
and/or pulmonary), current dose of glu-
cocorticoids, the most recent creatine 
phosphokinase value (<6 months), and 
the record of any of the following co-
morbidities: systemic arterial hyper-
tension, diabetes mellitus, anxiety, de-
pression, hypothyroidism. Regarding 
extramuscular manifestations, we con-
sidered the following parameters: cu-
taneous manifestation (heliotrope rash, 
Gottron’s papules, “mechanic’s hands” 
or cutaneous calcinosis), joint manifes-
tation (history of arthritis documented 
by a physician), pulmonary manifes-
tation (alveolitis evidenced by com-
puted tomography scan and pulmonary 
function test with forced vital capacity 
<70% of the predicted value and/or car-
bon monoxide diffusion capacity <70% 
of the predicted value).
The clinical assessment included a se-
ries of medical assessments of disease 
activity of various organ systems via the 
Myositis Disease Activity Assessment 
Visual Analogue Scales (MYOACT)
(20). The score of the Manual Muscle 
Testing (MMT-8) (21) was obtained 
through the physical exam; this score 
is registered as part of the standard 
visit from patients seen at our myositis 
clinic. Both MYOACT and MMT-8 are 
part of the Myositis Disease Activity 
Assessment Tool recommended by the 
IMACS (5).
Patients were evaluated by one of the 
24 rheumatology resident physicians at 
our institution. All rheumatology resi-
dent physicians had at least 6 months 
of field training. If in doubt to complete 
any of the forms, resident physicians 
could ask the senior rheumatologist 

(SKS) to verify the metrics and give 
his final impression. The senior rheu-
matologist is responsible for discussing 
the cases of patients with myositis and 
was also blinded to the patient’s VAS 
of global activity. 

Statistical analysis
Mean and standard deviation or median 
and interquartile range (25th –75th) were 
calculated for continuous variables. 
Median and interquartile range were 
presented for variables with non-nor-
mal distribution based on the Kolmog-
orov-Smirnov test. Categorical varia-
bles were presented as frequencies and 
proportions. In the univariate analysis, 
to compare the quantitative variables 
between two groups (concordance vs. 
discordance) the Student’s t-test or 
the Wilcoxon-Mann-Whitney test was 
used. For categorical variables, groups 
were compared using Fisher’s exact 
test or the chi-square test.
To estimate the probability of the pa-
tient disagreeing with the medical eval-
uation in relation to disease activity, 
the binomial logistic regression model 
was used. Initially, variables found to 
be significant at the 20% level (p<0.20) 
were tested in the model. Then, the pre-
selected variables with significance 
level above 5% were consecutively 
removed from the model, leaving only 
those with significance levels below 5% 
(p<0.05) in the final model. In all stag-
es, tests were carried out to verify the 
existence of multicollinearity. The 95% 
confidence intervals were also calculat-
ed. Statistical analysis was performed 
using the statistical software R 4.0.2 (R 
Core Team, 2020).

Ethical approval
This study was approved by local 
research ethics committee (CAAE 
11043419.8.1001.0068) and all partici-
pants signed the consent form.

Results
A total of 75 patients with SAMs were 
initially enrolled. Discordance between 
physician global assessment of disease 
activity and patient global assessment of 
disease activity (difference greater than 
2.0 points) was found in 28% (n=21) of 
the cases. Of these, 4% (n=3) presented 
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negative discrepancy and 24% (n=18) 
had positive discrepancy (higher pa-
tient global assessment of DA). Due to 
the small number, negative discrepancy 
cases were excluded from the analysis. 
Sociodemographic and clinical data of 
patients included in the analysis (n=72) 
are shown in Table I.
The median score (VAS 0–10 cm) of 
physician global assessment of DA 
was 1.2 [0.0–4.0] and the median score 
(VAS 0–10 cm) of patient global as-
sessment of DA was 3.8 [1.0–5.4].
In the univariate analysis, positive dis-

crepancy was associated with: older 
age (p=0.012), past joint involvement - 
arthritis (p=0.025), personal history of 
depression (p=0.009), higher MMT-8 
score (p=0.035) and lower VAS score 
for extramuscular disease activity 
(p=0.033). The comparison between 
groups (concordance vs. positive dis-
cordance) is shown in Table II.
In the logistic regression model, each 
additional year of age was associated 
with a 9% increase in the odds of posi-
tive discordance (OR = 1.09), while the 
personal history of depression was as-

sociated with an increase in the chance 
of positive discrepancy by 829% (OR = 
9.29), as shown in Table III.

Discussion
Our data show that patients and physi-
cians rate myositis disease activity dif-
ferently in more than a quarter of the 
cases. As expected, patients tended to 
score higher than physicians in their 
assessment. In this study, positive dis-
cordance was associated with older age, 
personal history of depression, past joint 
involvement, higher MMT-8 and lower 
extramuscular disease activity.
The discrepancy between patients and 
physicians global disease activity has 
been analysed for some autoimmune 
rheumatic diseases, mainly in rheuma-
toid arthritis and systemic lupus erythe-
matosus (9-13, 19, 22); however, this 
issue has not been consistently explored 
in adult patients with systemic autoim-
mune myopathies. In this study focused 
on a well-characterised sample of out-
patients with myositis, it was found dis-
cordance between the visual analogue 
scale for global disease activity reported 
by patients and physicians in 28% of the 
cases. The cut-off of 2.0 points differ-
ence used to define discordance between 
patient-physician assessments was cho-
sen taking into consideration published 
studies on similar topics (14, 15, 19), 
including a recent study which analysed 
patient/family and physician discord-
ance of global disease assessment in ju-
venile dermatomyositis (15). However, 
this cut-off of 2.0 points difference is not 
standardised in the literature, and there 
are studies in immune-mediated rheu-
matic diseases that considered other val-
ues to define discordance between pa-
tient-physician assessments (9, 12, 22).
The majority of the myositis patients in 
this study rated themselves similarly to 
their treating physicians, since 72% of 
the absolute VAS differences regard-
ing global disease activity were below 
2.0 cm. In line with previous reports on 
autoimmune rheumatic diseases other 
than SAMs (9, 12, 14, 19, 22-24), we 
found that patients tended to score as 
doing worse compared to their physi-
cian when discordance was present 
(24% of positive discordance vs. 4% of 
negative discordance).

Table I. Baseline data of patients included in the analysis.

Variable n=72

Age (years) 44.3 ± 9.5
Female gender 49  (68.1)
Ethnicity 
Caucasian 21  (29.2)
Other (Black, Asian, Indigenous, and other) 51  (70.8)
Body mass index (kg/m2) 29.9 ± 6.1

Formal education time 
≤9 years 19  (26.4)
>9 and ≤12 years 32  (44.4)
>12 years 21  (29.2)

Monthly income 
≤1 minimum wage 37 (51.4)
>1 and ≤3 minimum wages 23  (31.9)
>3 minimum wages 12  (16.7)

Myositis subtype 
Dermatomyositis 15  (20.8)
Clinically amyopathic dermatomyoitis 19  (26.4)
Antisynthetase syndrome 27  (37.5)
Polymyositis 5  (6.9)
Immune-mediated necrotising myopathy 6  (8.3)
Disease duration (years) 6.1 ± 4.5
Patients with ≥1 extramuscular manifestation 62  (86.1)
Cutaneous manifestation 55  (76.4)
Arthritis 30  (41.7)
Pulmonary manifestation 32  (44.4)
Daily dose of prednisone or equivalent 0.0  [0.0-10.0]
Creatine phosphokinase serum level 190  [82-578]
Systemic arterial hypertension 30  (41.7)
Diabetes mellitus 12  (16.7)
Anxiety 11  (15.3)
Depression 7  (9.7)
Hypothyroidism 5  (6.9)
MMT-8 (0-80) 80  [78-80]

MYOACT score 
Constitutional VAS (0-10 cm) 0.0  [0.0-1.2]
Cutaneous VAS (0-10 cm) 0.0  [0.0-0.9]
Skeletal VAS (0-10 cm) 0.0  [0.0-0.6]
Gastrointestinal VAS (0-10 cm) 0.0  [0.0-0.0]
Pulmonar VAS (0-10 cm) 0.0  [0.0-0.6]
Cardiac VAS (0-10 cm) 0.0  [0.0-0.0]
Extramuscular VAS (0-10 cm) 0.8  [0.0-2.3]
Muscular VAS (0-10 cm) 0.0  [0.0-1.2]

Data are expressed as frequency (%), mean ± standard deviation or median [interquarilte 25th - 75th].
VAS: Visual Analogue Scale; MMT-8: Manual Muscle Testing; MYOACT: Myositis Disease Activity 
Assessment Visual Analogue Scales.
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Among the possible determining fac-
tors of dicrepancy, we showed that past 
joint involvement with arthritis, greater 
muscle strength (graded in the manual 

muscle testing) and lower extramus-
cular disease activity (measured on a 
0-10 cm VAS by the physician) were 
associated with positive discordance in 

the assessments. The older age and the 
personal history of depression were the 
major determinants of patient’s overes-
timation of their global disease activity 
in the multivariate model.
Interestingly, a large registry study with 
patients who met probable or definite 
criteria for myositis identified that joint 
involvement was significantly associ-
ated with worse physical component 
summary as well as with lower scores 
in the mental component summary of 
the Short Form 12 (SF-12) health-relat-
ed quality of life survey questionnaire 
(25). We hypothesise that this influence 
on quality of life, both in the physical 
and mental domains, may also lead to 
a worse perception of disease activity 
in patients with previous joint involve-
ment, even if objectively in current 
remission. The past and ongoing joint 
involvement has also been demon-
strated to be one of the determinants of 
patient-physician discordance regard-
ing the lupus low disease state concept 
for patients with systemic lupus erythe-
matosus (11).
In this study, parameters of milder dis-
ease state (e.g. higher MMT-8 score and 
lower VAS score for extramuscular dis-
ease activity) were also associated with 
positive discrepancy in the assessment 
of global disease activity. It suggests 
that other factors than the severity of the 
disease are associated with a worse per-
ception of disease activity by patients. 
Indeed, our multivariate regression 
analysis gave us useful insights into 
variables that are not purely linked to 
disease activity, but that seem to exert a 
great influence on the patient’s percep-
tion of being worse off than considered 
by their physician. Our findings suggest 
that increasing age (but not disease du-
ration) and a history of depression are 
independent predictors for patients to 
perceive higher disease activity than 
their treating physicians.
Regarding the increasing age, it has 
already been demonstrated to be as-
sociated with worse physical compo-
nent summary score of quality of life 
in patients with idiopathic inflamma-
tory miopathies, which might influence 
a poorer perception of disease activ-
ity. However, the mentioned study in-
cluded patients with sporadic inclusion 

Table II. Variables influencing the discordance score - univariate analysis.

Variable Concordance Discordance p-value
 (n=54) (n=18) 

Age (years) 42.8 ± 9.4 48.9 ± 8.2 0.012
Female gender 35  (64.8) 14  (77.8) 0.390

Ethnicity   
Caucasian 15  (27.8) 6  (33.3) 0.766
Other (Black, Asian, Indigenous, and other) 39  (72.2) 12  (66.7) 

Body mass index (kg/m2) 29.9 ± 6.6 29.7 ± 4.6 0.849

Formal education time   
≤9 years  12  (22.2) 7  (38.9) 0.216
>9 and ≤12 years  27  (50.0) 5  (27.8) 
>12 years  15  (27.8) 6  (33.3) 

Monthly income   
≤1 minimum wage 27  (50.0) 10  (55.6) 0.900
>1 and ≤3 minimum wages 18  (33.3) 5  (27.8) 
>3 minimum wages 9  (16.7) 3  (16.7) 

Myositis subtype   
Dermatomyositis 14  (25.9) 1  (5.6) 0.122
Clinically amyopathic dermatomyoitis  13  (24.1) 6  (33.3) 
Antisynthetase syndrome 17  (31.5) 10  (55.6) 
Polymyositis 4  (7.4) 1  (5.6) 
Immune-mediated necrotising myopathy 6  (11.1) 0 

Disease duration (years) 5.6 ± 3.7 7.7 ± 6.4 0.198
Patients with ≥1 extramuscular manifestation 45  (83.3) 17  (94.4) 0.434
Cutaneous manifestation 41  (75.9) 14  (77.8) 1.000
Arthritis 18  (33.3) 12  (66.7) 0.025
Pulmonary manifestation 23  (42.6) 9  (50.0) 0.597
Daily dose of prednisone or equivalent 0.0  [0.0-10.0] 0.0  [0.0-11.2] 0.472
CPK level 208  [84-595] 113  [79-361] 0.380
Systemic arterial hypertension 21  (38.9) 9  (50.0) 0.423
Diabetes mellitus 9  (16.7) 3  (16.7) 1.000
Anxiety 10  (18.5) 1  (5.6) 0.271
Depression 2  (3.7) 5  (27.8) 0.009
Hypothyroidism 5  (9.3) 0  0.322
MMT-8 (0-80) 80  [78-80] 80  [80-80] 0.035

MYOACT score   
Constitutional VAS (0-10 cm) 0.0  [0.0-2.0] 0.0  [0.0-0.4] 0.180
Cutaneous VAS (0-10 cm) 0.0  [0.0-1.0] 0.0  [0.0-0.2] 0.144
Skeletal VAS (0-10 cm) 0.0  [0.0-0.6] 0.0  [0.0-0.4] 0.525
Gastrointestinal VAS (0-10 cm) 0.0  [0.0-0.0] 0.0  [0.0-0.0] 0.320
Pulmonar VAS (0-10 cm) 0.0  [0.0-0.9] 0.0  [0.0-0.0] 0.236
Cardiac VAS (0-10 cm) 0.0  [0.0-0.0] 0.0  [0.0-0.0] 0.189
Extramuscular VAS (0-10 cm) 1.0  [0.0-3.3] 0.0  [0.0-1.4] 0.033
Muscular VAS (0-10 cm) 0.0  [0.0-1.8] 0.0  [0.0-0.1] 0.254

Data are expressed as frequency (%), mean ± standard deviation or median [interquartile 25th - 75th].
VAS: Visual Analogue Scale; MMT-8: Manual Muscle Testing; MYOACT: Myositis Disease Activity 
Assessment Visual Analogue Scales.

Table III. Variables influencing the discordance score – multivariate analysis.

Variable Estimate OR 95%CI p-value

Intercept -5.20   0.006
Age 0.08 1.09 1.01-1.17 0.034
Depression 2.23 9.29 1.52-56.89 0.016

OR: odds ratio; CI: confidence interval.
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body myositis in almost 30% of the 
sample, not limiting the age of partici-
pants over 18 years. In our study, we 
focused on adult patients, including 
only participants aged 18 to 60 years; 
and we decided not to enroll patients 
with inclusion body myositis, who tend 
to be elderly, with a distinctive pattern 
of clinical presentation and muscle in-
volvement (26).
Finally, a history of depression assessed 
by reviewing the medical records was 
associated with an increase of 829% in 
the odds of positive discordance (com-
pared to the absence of discordance). 
This finding focuses great importance 
on the need of a better understanding 
of factors that affect the mental health 
of myositis patients. In accordance with 
our results, higher levels of depressive 
symptoms have been shown to be the 
strongest determinant of patient-phy-
sician discordance in rheumatoid ar-
thrits disease activity assessment, with 
higher patient rating (27). However, a 
limitation of our study was that it as-
sessed comorbidities, including mental 
disorders, through the analysis of medi-
cal records, which may not be accurate 
to reflect the severity of depressive 
symptoms by the time of the patient 
enrollment. We acknowledge that the 
use of validated instruments to screen 
for anxiety and depression such as the 
Hospital Anxiety and Depression Scale, 
the Beck Anxiety Inventory or the Beck 
Depression Inventory would have been 
ideal (28, 29).
Moreover, we have not performed 
analysis of physician characteristics 
such as age and gender that might have 
an influence on how physicians sub-
jectively assess disease activity. Other 
limitations of this study should be ac-
knowledged: the convenience sample; 
the cross-sectional design, which is not 
able to capture the variation in patients’ 
perceptions as the disease improves or 
worsens; and the tertiary center setting, 
that may not be representative of the 
general population with myositis.
Understanding the factors related to 
patient-physician discordance in over-
all activity of autoimmune rheumatic 
diseases may improve doctor-patient 
relationship, patient satisfaction and 
compliance, which would facilitate dis-

ease managemet and shared decisions. 
Further research is needed to clarify 
whether patient-physician discordance 
on disease activity impacts long-term 
clinical outcomes and whether inter-
ventions to bring together patient-pro-
vider perspectives would improve out-
comes and patient care in the context of 
systemic autoimmune myopathies.
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