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Musculoskeletal disorders are prevalent and expensive diseases. This study was conducted to estimate and compare the costs
of illness of three musculoskeletal conditions. Patients with rheumatoid arthritis (RA), knee osteoarthritis (OA), and
fibromyalgia syndrome (FMS) who referred to a rheumatologist completed questionnaires about their socio-demographic
condition, clinical status, and the costs of their disease (direct costs included visits, laboratory tests, imaging, and medications;
indirect costs included absence from paid work, functional inability, and paid and nonpaid household help) in the preceding
year. Statistical analyses were performed by descriptive analysis, and one way ANOVA and chi-square test were used for the
comparison of three groups using SPSS ver 20. A p-value <0.05 was considered significant. Three groups of participants were
included in this study: RA, OA, and FMS (n=90 per group). The mean annual disease-related total costs per patient were
$336.23 ± 215.7 for RA, $360.02 ± 164.3 for knee OA, and $240.67 ± 141.2 for FMS; differences between these numbers
were statistically significant (P<0.001). Total costs were higher for OA, mainly because of the utilization of complementary
medicine, while indirect costs were higher for patients with RA. Total costs were found to be higher for OA than for the other
diseases. OA is associated more with aging, and every year the number of sufferers of OA increases; therefore, considering
costs is an important point in the prescription of medication, especially complementary medicine.
Keywords: cost of illness, fibromyalgia, osteoarthritis, rheumatoid arthritis.

Introduction __________________________
Musculoskeletal disorders are prevalent and expensive
diseases. Rheumatoid arthritis (RA), osteoarthritis (OA),
and fibromyalgia syndrome (FMS) are three distinct
chronic disorders with different epidemiologies,
etiologies, and manifestations. RA is an inflammatory
autoimmune disease and is classified based on 2010
American College of Rheumatology/European League
Against Rheumatism (ACR/EULAR) criteria [1].
Osteoarthritis is believed to be a disease of old age. It
may not directly lead to mortality, but it does influence
the quality of life largely through pain and functional
limitations. Knee OA is the most common form of this
disease [2]. FMS is characterized by widespread pain,
tenderness, and fatigue. Its diagnosis is based on ACR
clinical criteria [3].
The prevalence rates of knee and hand OA were
found to be 12.4% and 8.7%, respectively, 1.7% for
FMS, and 0.7% for RA [4]. The prevalence rates in Iran

were 15.3% and 2.9% for knee and hand OA,
respectively, 0.69% for FMS, and 0.33% for RA [5].
Two or more diseases may exist simultaneously in a
patient. Patients with RA may need expensive biologic
treatments. In one study, the mean cost of treatment in
the first year for a patient persisting with the initial
treatment was €12,388 (€14,182 for adalimumab,
€12,103 for etanercept, and €11,002 for infliximab) [6].
In addition to pain and disability, these diseases impose
direct and indirect costs on patients and resources.
Moreover, patients with these disorders may not find
appropriate jobs because of their disabilities.
The economic burden of disease may be related to
disease prevalence and severity, access to medical and
health resources, the ability to achieve a diagnosis in a
timely manner to avoid wasting funds, and physician
and patient expectations [7-9]. It is necessary to
evaluate costs to facilitate planning and insurance
support. Previous studies have not compared the direct
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and indirect costs of these three diseases. In addition, no
estimation of annual costs is available for these
disorders in Iran. The present study aimed to estimate
the costs of each disease and compare the economic
burdens they impose.

Materials and Methods _________________
Patients
Three groups of participants were included in this crosssectional study. Ninety patients were in each of three
groups: RA, OA, and FMS. The sample size was
calculated according to Boonen et al. [10], with power
and confidence levels of 90% and 95%, respectively.
Approval was obtained from the Ethics Committee of
Mazandaran University of Medical Sciences
(IR.MAZUMS.REC.95.1977).
Patients with RA fulfilled the American College of
Rheumatology (ACR)/European League Against
Rheumatism criteria (EULAR) [1]. OA of the knee was
defined by ACR criteria [2], and FMS was characterized
by widespread pain, tenderness, and fatigue and was
diagnosed based on ACR clinical criteria [3]. New cases
were defined as patients with symptoms lasting more
than one year, but who were recently diagnosed. The
participants were recruited from patients referring to
private or public centers in Sari, a city in northern Iran,
in the years 2015-16. All patients were evaluated by a
rheumatologist, and their diagnoses were confirmed
based on classification criteria. This study was
conducted with the consent of patients. Patients with
more than one disorder or overlapping syndromes were
not included the study.

to each patient group, the second questionnaire was the
health assessment questionnaire (HAQ) for RA, the
Western Ontario and McMaster Universities Arthritis
Index (WOMAC) for knee OA, and the Revised
Fibromyalgia Impact Questionnaire (FIQR) for FMS.
The Persian versions of all of these questionnaires were
available and had been previously evaluated for
reliability and validity in Iranian patients [11-13].
Questionnaire related to medical costs.
Estimations of medical costs included direct costs and
indirect costs due to disability. All consultations with
health professionals, including general practitioners
(GP) or specialists; the number of visits; hospital
admissions; numbers and types of tests, imaging, or
other related treatments (e.g., physiotherapy,
acupuncture, prescribed diets for weight loss, and intraarticular injections); all drugs taken (both prescribed
and over the counter), the dosage, and the frequency and
duration of administration were recorded. The cost of all
of these items were calculated according to government
resources utilized and the portion paid by the patient.
The costs of prescribed and complementary drugs were
calculated by the pharmacy price. Indirect costs
included absence from paid work (days per week),
hours per day without functional activity due to disease,
and paid and nonpaid household help.
Estimation of costs. Medical costs were recorded
based on the currency of Iran (Rials), and cost
estimations were made for the year 2016. Then costs
were converted into US dollar figures by dividing them
by 35,000.

Statistical analysis

All patients completed a questionnaire on sociodemographic variables, a questionnaire on the clinical
status of their disease, and a questionnaire investigating
the costs of disease (visits, laboratory tests, and images)
incurred by participants in the previous year.

Statistical analyses were performed using descriptive
analysis for demographic and basic characteristics of
patients, one way ANOVA and chi-square tests to make
comparisons of the three groups, and post-hoc ANOVA
and Tukey tests for pairwise comparisons of diseases
using SPSS version 20. A p-value <0.05 was considered
significant.

Questionnaires

Results ______________________________

Socio-demographic questionnaire. This questionnaire
investigated demographics and basic characteristics,
including age, gender, educational level, marital status,
and employment.
Educational level was divided into illiterate or lower
than high school, high school diploma, and college
education. For income estimation, patients were
categorized as low, moderate, and high according to
their self-reported economic status.
Questionnaire related to clinical status. According

Patients

Data source
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Two hundred and seventy patients, 90 patients with RA,
90 patients with OA, and 90 patients with FMS, were
included in the current study. Demographic,
socioeconomic, and clinical characteristics, cost
analyses for each group, and comparisons among the
groups are shown in Table 1. Duration of disease was
significantly longer in RA (P<0.001). New cases in each
group included 1 (1.1%) in RA, 16 (17.8%) in OA, and
43 (47.8%) in FMS patients (P<0.001). Twenty-nine
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Costs
In all groups, age was correlated with higher scores
(correlation was considered significant for α values of
0.05 and 0.01). Educational level was higher in FMS
patients, and disease duration was longer in RA
patients; there were no significant correlations between
total costs of disease and educational level or disease
duration (P>0.05).
Figure 1 is the columnar chart comparing total costs
of the three diseases. Table 2 demonstrates a
comparison of the number of referrals for diagnostic and
therapeutic management per year in RA, OA, and FMS.
Table 3 shows a comparison of annual direct costs of
disease in RA, OA, and FMS and the amount of
disability.

Impact of disease on patients and costs
The mean HAQ score in RA patients was 0.91±0.5, the

mean WOMAC score in OA was 20.26±12, and the
mean FIQR score was 44.44±13.5. Neither the HAQ
score (in RA patients) nor the WOMAC score (in OA
patients) were correlated with costs of medication or
laboratory and imaging investigations; however, they
both were correlated with hours in a day without
functional activity and absence from paid work. In
FMS, the FIQR score was directly correlated with
imaging investigation costs. (Correlation was significant
at levels of 0.05 or 0.01).

Mean of total
direct costs in
year ($)

(10.7%) patients referred to a government clinic, and
241 (89.3%) patients referred to a private clinic.

400
paid by patient

200
0
RA OA FMS

resource
utilisation

Disease
Fig. 1. Columnar chart comparing total costs of three diseases

Table 1. Demographic and socioeconomic characteristics of patients with RA, OA, and FMS
Age (year)
Sex: Female (%)
Duration of disease diagnosis (years)
Illiterate
Education level High school education
College education
Paid work (%)
Low
Income
Moderate
High
Marital status (got married)

RA group (N=90)

OA group (N=90)

FMS group (N=90)

P Value

55.38±12.2
80(88.9%)
8.75± 6.5
26(28.9%)
38(42.2%)
26(28.9%)
24(26.7%)
17(18.9%)
52(57.8%)
21(23.3%)
86(95.6%)

58.16±11.3
80(88.9%)
4.94± 4.3
37(41.1%)
37(41.1%)
16(17.8%)
16(17.8%)
12(13.3%)
49(54.4%)
29(32.2%)
84(93.3%)

45.34±11.7
90(100%)
3.27± 3.0
11(12.2%)
53(58.9%)
26(28.9%)
21(23.3%)
26(28.9%)
48(53.3%)
16(17.8%)
83(92.2%)

0.000
0.005
0.000
0.000
0.000
0.048
0.917

Table 2. Comparison of number of referrals for diagnostic and therapeutic management per year in RA, OA, and FMS
RA group
OA group
FMS group
P value
(N=90)
(N=90)
(N=90)
0.007
The number of general practitioner visits
0.22±1.0
0.68±1.8
1.01±1.9
RA vs FMS: 0.005
0.000
The number of specialist and subspecialist visits
4.97±1.2
3.26±0.9
3.91±1.9
All pair wise P<0.008
0.000
The number of laboratory evaluation
4.10±1.5
1.86±0.9
1.94±0.9
OA vs FMS=0.884,
Other P<0.001
0.000
The number of imaging evaluation
1.83±1.3
2.21±1.2
1.28±1.4
All pairwise P<0.016
0.000
The number of physiotherapy
0.1±0.3
0.31±0.5
0.06±0.2
RA vs FMS P=0.69
0.010
The number of joint injection
0.07±0.3
0.13±0.4
0.00
OA vs FMS P=0.007
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Table 3. Comparison of annual direct costs of disease in RA, OA, and FMS
RA group
OA group
FMS group
(N=90)
(N=90)
(N=90)

P value

Total direct costs
(paid by patient)

218.32±100.7

238.61±106.9

171.23±10.8

0.000

Total direct costs
(resource utilisation)

336.65±215.7

360.54±164.4

240.67±141.2

0.000

Physicians visits costs

56.40±15.2

36.60±11.1

41.54±23.1

0.000

Lab tests costs
(paid by patient)

67.66±41.2

49.72±28.3

53.88±25.9

0.001

137.83±204.4

80.38±39.5

86.97±37.5

0.003

Costs of imaging
(paid by patient)

42.29±55.7

45.53±41.9

24.33±32.4

0.003

Costs of imaging
(resource utilisation)

62.24±45.1

53.1±66.6

35.74±47.75

0.004

49.57±49.1

103.04±80.1

45.70±61.3

0.000

72.60±66.5

165.54±126.6

74.08±96.7

0.000

Cost of physiotherapy
(paid by patient)

2.53±8.5

9.95±15.6

1.75±7.2

0.000

Cost of physiotherapy
(resource utilisation)

5.00±16.8

20.56±56.5

2.78±11.5

0.001

0.64± 3.3

1.61± 5.3

0.00

0.011

1.32±6.1

2.87±8.0

0.00

0.005

0.31±1.1

0.07±0.5

0.00

0.000

0.77±1.8

0.27±1.0

0.00

0.000

11(12.2%)

4(4.4%)

0

0.005

0

1(1.1%)

0

0.367

Lab tests costs
(resource utilisation)

Costs of medication
(paid by patient)
Costs of medication
(resource utilisation)

Cost of joint injection
(paid by patient)
Cost of joint injection
(resource utilisation)
Absence from paid
work (days a week)
Hours in a day
without functional
activity
Non paid household
help (N,%)
Paid household help
(N,%)

Discussion ____________________________
The current study demonstrated that OA and RA
patients had the same total costs, and their costs were
higher than those of FMS patients. The number of
physician visits and costs were higher in RA patients,
and they referred more often to a specialist. This may be
due to RA patients‟ more regular visits to prevent or
68

Comment
OA and RA were the same
(P=0.637), FMS was lower than RA
(P=0.001) and OA (P=0.000).
OA and RA were the same
(P=0.402), FMS was lower than RA
(P=0.001) and OA (P=0.008).
RA was the highest (P=0.000), OA
and FMS were the same (P=0.087).
RA was higher than OA (P=0.001)
and FMS (P=0.013), OA and FMS
were the same (P=0.668).
RA was higher than OA (P=0.005)
and FMS (P=0.015), OA and FMS
were the same (P=0.930).
RA and OA were the same
(P=0.876), and higher than FMS
(P<0.05).
RA and OA were the same
(P=0.492), RA was higher than FMS
(P=0.003), but OA and FMS were not
significantly different (P=0.08).
OA was the highest (P=0.000), RA
and FMS were the same (0.941).
OA was the highest (P=0.000), RA
and FMS were the same (0.99).
OA was higher than RA and FMS
(P=0.000), RA and FMS were the
same (P=0.886).
OA was higher than RA (P=0.008)
and FMS (P=0.002), RA and FMS
were the same (P=0.903).
OA was higher than FMS (P=0.008),
RA and OA was the same (P=0.172).
OA was higher than FMS (P=0.003),
RA and OA was the same (P=0.175).
RA was higher than OA (P=0.054)
and FMS (P=0.009), but OA and
FMS were the same (P=0.802).
RA was higher than OA (P=0.014)
and FMS (P=0.000), but OA and
FMS were the same (P=0.289)
RA and OA were the same (P>0.05),
and were higher than FMS (P=0.01).

treat disease exacerbations and to monitor the disease
and the side effects of medication.
The costs of imaging and laboratory tests were
higher in RA patients too, but medication and
physiotherapy costs were highest in OA patients. The
cause of these differences is the nature of these
disorders. RA patients require anti-inflammatory and
Rheum. Res., Vol. 2, No. 2, Apr. 2017
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disease-modifying, anti-rheumatic drugs (DMARDs),
and they should be examined regularly by clinic and
laboratory tests for efficacy and toxicity of treatment.
Additionally, it seems that the higher medication cost in
OA is related to the indiscriminate and excessive
prescribing of nutritional supplements (e.g., chondroitin
sulfate, glucosamine or piasclidine, etc.). Because of the
absence of a highly effective treatment for OA, many
patients and some clinicians prefer physiotherapy for
rehabilitation.
The costs of joint injections were similar in RA and
OA patients. Joint aspiration and injections of
glucocorticoid can help control inflammation and
decrease pain and disability in RA and OA patients. In
OA patients, injections of hyaluronic compounds were
also used. RA patients were more involved in disability,
had more hours per day without functional activity, and
had more absence from paid work (days per week).
In addition to the nature of the diseases, other factors
seem to influence the patients‟ disease burdens. Age,
concomitant disorders (that may cause some limitation
in management), patient referral system, socioeconomic
status, beliefs, patient expectations, and access to
resources may change the costs of treatment in different
societies. In the present study, the mean annual diseaserelated total costs per patient were $336.23±215.7 for
RA, $360.02±164.3 for knee OA, and $170.7±107.9 for
FMS. In a study in Canada, total annual disease costs
for RA and OA were $9300 and $5700, respectively.
The presence of comorbidities is associated with disease
costs for RA and OA diagnoses. Indirect costs related to
RA were up to five times higher than indirect costs
incurred by patients with OA [14].
In OA patients, a greater level of disability was
associated with higher costs. Compared with individuals
with WOMAC total scores <15, those with scores > or=
55 had 3 times greater annual costs [15].
One study compared the direct medical and nonmedical resource utilization and the inability to perform
paid and unpaid work in patients with FMS, chronic low
back pain, and ankylosing spondylitis; the results
indicated that direct and productivity costs were higher
in FMS and CLBP [10].
In the current study, total direct costs were
significantly lower in FMS than in RA and OA. This
result may be due to nonspecific symptoms and gradual
presentation, so the patients have repeated visits and,
sometimes, unnecessary workups. FIQR had a direct
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correlation with costs of imaging investigations. Failure
to diagnose a true case of FMS has its own costs, largely
due to excess visits, investigations, and prescribed drugs
or physiotherapy. This fact was proven by studies in
which, following a diagnosis of FMS, decreases
occurred in costs compared with the predicted trend [7,
16].
In one study, the main effect of an early diagnosis of
FMS was a decrease in laboratory tests and imaging,
followed by reduced pharmaceuticals, referrals, and GP
visits [7]. Average annual disease-related total costs per
FMS patient were 7813 € ($8761 USD) [10]. In another
study, the total pharmacy cost for FMS cases was $3641
- $3557 per patient between 2006-2010 [17]. Hospital
charges for FMS are substantial, and some patients
suffer some procedures mainly associated with
musculoskeletal, gastrointestinal, or cardiovascular
systems [9].
Annual direct costs may be different in different
countries. Adjusted annual direct costs per subject for
FMS were found to be significantly higher in the US
($7087) than in France ($481; P<0.001) or Germany
($2417; P<0.001) [8]. In the present study, direct costs
were lower in Iran than in the US, Germany, or Canada,
but were closer to direct costs in France. This may be
due to an underestimation of the cost of some services
or the inclusion of patients with moderate disease
severity.

Conclusion ___________________________
Total costs were similar in RA and OA. In patients with
RA, the costs of physician visits and laboratory
investigations were the highest; OA patients
experienced greater costs of medication and
physiotherapy. The number of patients with OA due to
aging is increasing; considering costs is an important
point in the prescription of medication, especially
complementary medicine.
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