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Healthcare Costs of Inflammatory Myopathies
SASHA BERNATSKY, PANTELIS PANOPALIS, CHRISTIAN A. PINEAU, MARIE HUDSON, YVAN ST. PIERRE, 
and ANN E. CLARKE

ABSTRACT. Objective. Little information exists regarding the economic burden related to inflammatory

myopathies. Our objective was to estimate health services costs in a large, unselected, population-

based sample of patients with inflammatory myopathies.

Methods. We identified subjects with polymyositis and dermatomyositis from administrative health-

care databases (covering all beneficiaries, about 7.5 million) in Quebec province, Canada. Average

estimates of health services costs (physician visits, diagnostic tests and procedures, outpatient sur-

geries and procedures, acute care hospitalizations) for 2003 were calculated by multiplying health

service use levels by the appropriate unit prices, determined from government fee schedules and

other sources. Multiple linear regression analyses were performed to establish whether specific fac-

tors (age, sex, disease duration, region of residence, socioeconomic status, type of myositis, disease

severity) were associated with cost.

Results. We identified 1102 subjects with inflammatory myopathy from January 1, 1989, to January

1, 2003. About two-thirds were women (68.9%); average age at case ascertainment was 57.4 years

(SD 18.4). The average cost of all reimbursed health services, in 2008 Canadian dollars, was $4099

per patient (SD $9639). Costs increased with age, and were highest early in the disease course.

Greater disease severity (defined as the need for prior hospitalization for myositis) was also a strong

predictor of both physician costs and total costs.

Conclusion. These results indicate significant economic burden related to inflammatory

myopathies, with important demographic predictors. Our estimates suggest that the health services

costs in inflammatory myopathies may equal, or exceed, those of other serious diseases, such as

rheumatoid arthritis and systemic sclerosis. (J Rheumatol First Release March 1 2011; doi:10.3899/

jrheum.101083) 
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Autoimmune myopathies are potentially debilitating (or
even life-threatening) diseases1 characterized by muscle
inflammation (myositis) with subsequent weakness. Two
classic forms are polymyositis (PM) and dermatomyositis
(DM). Since persons with inflammatory myopathies are at

risk for substantial morbidity and disability2,3, these dis-
eases, although relatively uncommon, are believed to have
an important effect on healthcare costs. The most effective
treatments for these diseases include corticosteroids,
steroid-sparing agents, and intravenous immunoglobulin.

We previously evaluated the prevalence of inflammatory
myositis in Quebec, demonstrating PM and DM to affect as
many as 1 person in 50004. However, estimates of the eco-
nomic burden of inflammatory myopathies have not been
published, to our knowledge. Our objective thus was to esti-
mate health services costs in a large sample of patients with
inflammatory myopathies, and to evaluate potential predic-
tors of cost in this population. 

MATERIALS AND METHODS

In Canada, each province’s healthcare system is publicly funded and man-

dated to be universal and comprehensive. We based our analyses on a

cohort of patients assembled using physician billing and hospitalization

databases from the Canadian province of Quebec. We identified diagnoses

of inflammatory myositis from January 1, 1989, to January 1, 2003.

The billing database documents physician services (visits and proce-

dures) for all Quebec citizens seeking provincially reimbursed healthcare;

the hospital database records all hospitalizations, including discharge diag-

noses and length of stay. For both databases, diagnoses are provided as

International Classification of Diseases codes (e.g., DM 710.3; PM 710.4).
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Cases in our sample were defined by either of the following: (1) two or

more relevant physician billing diagnoses, 2 months apart but within a 2-

year span; or (2) any hospitalization with a relevant (primary or nonprima-

ry) discharge diagnosis. A similar approach to identifying cases of inflam-

matory myopathies from administrative data has been shown to have 88.4%

sensitivity and 97.1% specificity, compared to rheumatology records5.

For identified patients who remained alive as of January 1, 2003, we

determined health services costs over the following year. This included all

physician service use (visits, outpatient procedures, and surgeries), major

diagnostic tests (primarily imaging) and diagnostic procedures (e.g., biop-

sy), and acute-care hospitalizations. Average costs of health services were

calculated by multiplying health service use levels by the appropriate unit

prices. For physician visits, procedures, and diagnostic tests, costs were

determined from government fee schedules6. Acute-care hospital costs

were based on data from the Ontario Case-Costing Initiative, adjusted to

reflect Quebec healthcare wages7. We generated an estimate of these health

services costs, in 2008 Canadian dollars, using inflation data based on the

Bank of Canada’s consumer price information8. As has traditionally been

done for rheumatic diseases9, estimates include all services received,

regardless of whether they were provided for myositis or a comorbid

 condition.

Multiple linear regression analyses were performed to establish

whether specific factors were associated with health services costs in the

myositis sample. Covariates included available demographics (age, sex,

region of residence, and local income as a marker for socioeconomic sta-

tus) and disease duration. These variables were included because they have

been shown as potential factors of importance, influencing medical costs in

other rheumatic diseases10,11,12. Our income covariate was defined using

postal codes and information from the Statistics Canada Census on each

subject’s neighborhood income level (grouped into tertiles). Disease dura-

tion was based on the first date that each patient had a physician visit or

hospitalization coding for myositis, within the administrative databases.

Because disease severity also has been noted to play a potential role in

medical costs for patients with rheumatic diseases13,14, we also assessed the

effect (on cost) of whether a patient had ever required hospitalization for

the inflammatory myopathy (based on primary diagnoses in the hospital-

ization database). A variable for disease type (PM vs DM) was also includ-

ed in the model.

The distribution of healthcare costs, in dollars, deviated from normal.

Thus, for the regression models, we transformed the outcome by taking the

natural logarithm of cost, which has a more normal distribution. Hence, the

coefficients for the variables in the model can be thought of as approximate

percentage change in cost, rather than additional dollars due to a unit

change in a predictor.

RESULTS

We identified 1102 cases of inflammatory myopathies in the

provincial database. The majority of the subjects were

women (68.9%). The average age of the subjects was 57.4

years (SD 18.4); the average disease duration as of 2003 was

6.3 years (SD 4.0). Regarding economic burden, the average

cost of all reimbursed health services, in 2008 Canadian dol-

lars, was $4099 per patient (SD $9639). This reflects the

total cost of all reimbursed health services, per patient,

including the cost of comorbidity; the large SD indicates the

high variability of health costs among individuals. Hospital

costs contributed a high proportion (74%) of health services

costs, with physician visits contributing most of the remain-

ing costs. About a quarter (24.2%) of patients studied had a

hospitalization in 2003.
Table 1 provides a summary of potential determinants of

cost, on the logarithmic scale. Age, as well as being a sig-
nificant predictor of total costs, was associated specifically
with physician services costs, and was the main predictor of
hospital costs. There was also evidence of decreasing total
costs with increasing disease duration, which may have been
due to a declining requirement for physician services over
time. Being a woman was a predictor of costs related to
physician services, but not hospitalization. Our marker of
disease severity (requirement for hospitalization for myosi-
tis prior to 2003) was a significant predictor of both total
costs and hospital costs.

DISCUSSION

Our analyses used administrative data, a situation that pre-
cludes clinical confirmation of our cases; however, using
our “composite” case definition based on either 2 or more
physician visits or 1 or more hospitalizations, the prevalence
estimate of inflammatory myositis in Quebec for 2003 is
estimated at 15.6 cases per 100,0004. Accounting for incom-
plete case ascertainment, the prevalence in our aging popu-
lation could be as high as 21.5 per 100,000. We relied on the
International Classification of Diseases, 9th ed., which has
specific codes for PM and DM, but does not have a specific
code for a related condition, inclusion body myositis (IBM).
Since IBM is often initially clinically difficult to distinguish
from pure inflammatory myopathies, it is likely that some of
the PM cases we identified through our administrative
datasets were actually IBM. However, stricter, clinical crite-
ria for case identification may miss some cases of autoim-
mune myopathy, as noted15. Thus, our approach, combining
both hospitalization and billing data, seems to be a reason-
able attempt to maximize sensitivity and specificity.

We have confirmed that the economic burden associated
with inflammatory myopathies is substantial. In our multi-
variate regression analyses, we found evidence that age,
shorter disease duration, and our marker of disease severity,
were all independently associated with higher health servic-
es costs.

Age is a fairly consistent correlate of medical costs, and
in part may reflect the greater accumulation of comorbidity
(such as arterial events) that occurs with age3. As well, in
our sample, age (treated continuously) was itself a predictor
for the outcome of hospitalization in a separate logistic
regression (the OR for hospitalization, due to age, was 1.02,
95% CI 1.01, 1.03). Thus, much of the effect of age as a
driving force behind cost is related to hospitalizations
(although age was also clearly associated with higher physi-
cian costs and higher total health services costs).

That being a woman was a predictor of physician costs
may reflect a greater likelihood for women to seek medical
care rather than a tendency for greater disease severity in
women compared to men. In fact, it has been noted that
women with DM are less likely to present with florid mus-
cle weakness16 and more likely to have a favorable course,
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as compared to men. Our results suggested decreased costs
in patients with an income in the upper-tertile income brack-
et, which again suggests the importance of socioeconomic
status as a predictor of treatment outcome.

We found that the highest costs for inflammatory
myopathies were incurred early in the disease course. In
contrast, in at least 1 study, the costs related to patients with
primary Sjögren’s syndrome increased over time, while
there was no appreciable change for a comparator group
with rheumatoid arthritis (RA)11. Because inflammatory
myopathies have been associated with underlying malignan-
cies, some of the cost early in the disease course may be due
to the fairly extensive laboratory investigations that are done
to rule out this complication (especially imaging), but we
note that diagnostic imaging was not, on average, a particu-
larly high-cost component of health service use. However,
some of the cases were diagnosed over 20 years ago, and
current costs may in fact be higher, for example because of
the increasing availability of imaging and other expensive
cancer screening tests.

One potential message to be taken from our work is that
hospital costs are an important component of the economic
burden generated by inflammatory myopathies. For reasons
both economic and social, this may indicate the importance
of prompt referral, diagnosis, and treatment (which might
prevent the need for hospitalizations), especially since delay
to diagnosis has been shown to be a predictor of poor out-
come in DM2. Of course, our study does not provide specif-
ic evidence to support this hypothesis. It may be that higher
hospital costs are due to profound impairment in mobility
for patients with inflammatory myopathy who have a very
florid and catastrophic presentation requiring hospitaliza-
tion. In that event, the recognition of high costs related to
hospitalization can still encourage prompt treatment that
might allow earlier discharge, for example.

Table 2 compares our findings to cost estimates for a sim-
ilar array of healthcare services in other serious rheumatic
diseases, such as RA9 and systemic sclerosis17. The bottom

row of the table provides average annual cost estimates for
health services for each disease in 2008 Canadian dollars.
This suggests that the mean financial burden due to inflam-
matory myopathies may be at least as high, or higher, com-
pared to other complex rheumatic diseases, such as RA and
systemic sclerosis.

To our knowledge, no other detailed studies of the eco-
nomic burden of inflammatory myopathies have been pub-
lished to date. Our study is novel, but our dependence on
administrative databases does entail important restrictions
on the type of cost elements that we could study. We did not
assess indirect costs (that is, the economic burden related to
lost work productivity), but given the high disability in
patients with inflammatory myopathies, indirect costs are
likely to be considerable as well2. Regarding our evaluation
of medical services costs, we were able to use administrative
data to assess the major contributors to direct costs, except
for medications (which are not comprehensively recorded in
Quebec’s prescriptions database) and assistive devices.

Our estimate of health services costs does not include
allied care (e.g., physical and occupational therapy, etc.,
which are not recorded in Quebec’s administrative data) and
our diagnostic test category does not include high-volume
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Table 1. Multivariate regression: predictors of health services costs in inflammatory myopathies (n = 1102) in

2003. The outcome was the natural logarithm of health services costs, in 2008 Canadian dollars.

Predictor Regression Coefficients

Physician Acute Care Total

Services Hospital Costs Costs*

Being a woman 0.42 (0.20, 0.65) –0.05 (–0.53, 0.43) 0.39 (0.11, 0.67)

Age 0.02 (0.01, 0.02) 0.04 (0.02, 0.05) 0.03 (0.02, 0.03)

Disease duration –0.04 (–0.07, –0.01) –0.05 (–0.11, 0.01) –0.05 (–0.08, –0.02)

Prior hospitalization for myositis 0.17 (–0.05, 0.39) 0.89 (0.42, 1.37) 0.34 (0.07, 0.61)

Polymyositis (vs dermatomyositis) 0.13 (–0.09, 0.35) 0.29 (–0.19, 0.77) 0.18 (–0.09, 0.45)

Residence outside Montreal –0.19 (–0.40, 0.03) 0.16 (–0.31, 0.63) –0.12 (–0.38, 0.15)

Upper tertile income area** –0.37 (–0.69, –0.05) –0.91 (–1.61, –0.22) –0.52 (–0.92, –0.13)

Adjusted R values are 0.063 for physician services, 0.043 for acute care hospital costs, and 0.067 for total costs.

* Includes physician services, hospital costs, diagnostic tests and procedures, and outpatient surgeries and pro-

cedures. ** The reference group for income is the middle and lower tertiles combined.

Table 2. Comparisons of average annual health service cost estimates

(Canadian dollars, 2008, per patient) from studies for rheumatoid arthritis,

systemic sclerosis, and inflammatory myopathies.

Types of Rheumatoid Systemic Inflammatory

Expenses Arthritis* Sclerosis** Myopathies

a. Healthcare visits 463 766 630

b. Diagnostics 580 760 238

c. Outpatient surgeries 305 229 201

d. Hospitalizations 2047 1494 3030

Items a + b + c 1348 1755 1069

All (a + b + c + d) 3395 3249 4099

* Based on health resource use data from 4351 patients9. ** Based on

annual questionnaires in 457 patients. Includes nonphysician healthcare

vistis17.
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but relatively low-cost routine laboratory testing (e.g.,
hematology and chemistry, not recorded in the administra-
tive data). Hence, our estimates of health services costs in
inflammatory myopathies are likely fairly conservative,
compared to other studies in rheumatic diseases such as RA.
We are planning to do further work on direct costs, looking
at drugs in a subset of patients for whom administrative data
are available.

Our work emphasizes the high cost of inflammatory
myopathies. For patients with inflammatory myopathies,
health services costs seem to be at least as great as, or
greater than, those for patients with other serious rheumatic
diseases, such as RA and systemic sclerosis. The estimates
we produced will be useful to researchers, consumers, deci-
sion makers, and others who are interested in the economic
burden of inflammatory myopathies.
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