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Abstract
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Objectives: To compare healthcare utilization and medical costs between patients with
seronegative (SN) and seropositive (SP) rheumatoid arthritis (RA).

Methods: We conducted a nationwide population study using the Korean health insurance
claims database in 2016. We divided patients with RA into SN and SP groups and compared
healthcare utilization including medications, medical utilization, and direct medical costs for
1year between the groups in a cross-sectional analysis. Differences in costs between patients
with SPRA and SNRA were assessed using the quantile regression model. We performed
longitudinal analysis using data from 2012 and 2016 to examine changes over time.

Results: A total of 103,815 SPRA and 75,809 SNRA patients were included in the analyses. The
SPRA group used significantly more methotrexate (73.2% versus 30.3%) and biologic agents
(7.9% versus 2.9%) than the SNRA group. The number of RA-related outpatient visits [6.0 + 3.7
versus 4.4 + 4.0times/year, standardized difference (SD)=0.41] and annual medical costs per
patient ($1027 versus $450/year, SD=0.25) were higher in the SPRA group than the SNRA
group. Quantile regression results indicated that the incremental cost of seropositivity on
total medical costs of RA patients gradually increased as medical costs approached the upper
quantile. The annual direct medical costs for each patient between 2012 and 2016 increased in
both groups: by 25.1% in the SPRA group and 37.6% in the SNRA group.

Conclusion: Annual RA-related direct medical costs and RA-related healthcare utilization per
patient are higher in patients with SPRA than those with SNRA.
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Introduction

Patients with rheumatoid arthritis (RA) can be
divided into two major subsets characterized by
the presence or absence of antibodies to anti-cit-
rullinated protein antibodies (ACPA) or rheuma-
toid factor (RF), whereby the presence of either
or both of these types of autoantibody defines the
seropositive subset of disease.! This subdivision
of patients with seropositive RA (SPRA) has
greatly enhanced pathogenic studies and has been
a somewhat homogenous subgroup of RA with

certain genetic and environmental risk factors.?
Associations of serological status with clinical
phenotype, treatment response, and disease out-
come in patients with RA have been suggested.?
Previous observational studies reported that
patients with RF or ACPA were more likely to
have joint erosion,* and were more likely to pre-
sent with radiographic progression or lower bone
mass.>® These serologic markers are regarded as
poor prognostic markers of RA, and are used as
evidence to justify intensive treatment in SPRA.8
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However, other studies have reported that seron-
egative RA (SNRA) is associated with more
severe inflammatory activity than SPRA when
assessed clinically and by ultrasound.!%!! These
higher levels of inflammation of SNRA may
reflect the high number of involved joints required
for SNRA to fulfil the 2010 ACR/EULAR classi-
fication criteria for RA.!° Furthermore, SNRA
patients often experience delays in diagnosis, as
well as delays in the initiation of disease modify-
ing anti-rheumatic drugs (DMARDSs), and are
less likely to attain remission.!2 Therefore, SNRA
cannot be considered simply a mild form of dis-
ease. However, differences in healthcare utiliza-
tion and medical costs between SPRA and SNRA
patients remain largely unexplored.

In this study, we compare healthcare utilization
between patients with SNRA and SPRA using
data from the Korean nationwide health insur-
ance claims database.

Materials and methods

Data source and study population

Data source. We wused the Korean National
Health Insurance Service (NHIS) database,
which contains individual beneficiary informa-
tion, in addition to healthcare service information
such as diagnosis, procedures, prescriptions, and
tests.!3We used NHIS data collected during 2016
for a cross-sectional study to analyze healthcare
utilization and medical costs. To estimate changes
in population characteristics over time, we per-
formed a longitudinal study using data for both
2012 and 2016.

Study population. Patients with RA were identi-
fied by searching for the diagnostic codes for RA
(M05 and MO06) and prescriptions for any
DMARDs based on previous validated opera-
tional definitions of RA in the NHIS claims data-
base with positive predictive value (PPV) of
92.3%.14 All patients with RA were identified and
divided into two groups. SNRA was described as
the absence of the ICD-10 diagnostic code of
MO05, while seropositivity was recognized by hav-
ing more than one inpatient or outpatient claim
with an ICD-10 diagnostic code of MO05. We
defined the index date as the earliest diagnosis of
RA. The first application of the ICD-10 diagnos-
tic code of M05 was defined the index date in RA
patients who were charged for both MO05 and
MO6.

Data collection

Demographic and clinical characteristics of
patients with RA. Demographic and clinical char-
acteristics of patients with RA were collected and
analyzed. Payer type was defined as type of insur-
ance on the index date. The types of institutions
and departments that patients visited most often
for RA management over a period of 1year were
examined. Comorbidities of RA patients were
measured using Charlson comorbidity index
(CCI) scores for a period of 1year. In addition,
osteoporosis, interstitial lung disease (ILD), and
fibromyalgia were also determined based on ICD
10 codes.

Cross -sectional comparison of healthcare utilization
and medical costs between SPRA and SNRA.
Using data from 2016, medication use was charac-
terized using information about the domestic
approval status of medications including
DMARDSs, non-steroidal anti-inflammatory drugs
(NSAIDs), and glucocorticoids.  Biologic
DMARDs (bDMARDs) including TNF inhibitors
(etanercept, adalimumab, infliximab, golimumab)
and non-TNF inhibitors (abatacept, tocilizumab,
rituximab) are approved for management of RA in
Korea. The pattern of medications was presented
the percentage of patients treated with each medi-
cation for 1year.

Medical utilization for a period of 1year was
examined using the number of outpatient depart-
ment (OPD) visits, the number of hospitaliza-
tions, and average length of hospitalization for
each individual. Medical utilization charged using
diagnostic codes for RA was defined as RA-related
medical utilization.

Annual direct medical costs per patient were also
calculated by dividing the annual total direct
medical costs by the number of patients with
RA for each year. Medical costs were estimated
in both inpatient and outpatient settings.
Expenditures for RA based on claims with
RA diagnostic codes were used to calculate
RA-related costs. All values were converted from
Korean won to United States (US) dollars (USD)
at an exchange rate of 1USD equalling 1000
Korean won. The impact of seropositivity on
direct medical costs was assessed after adjusting
for covariates.

Longitudinal changes of healthcare utilization and
medical costs in SPRA and SNRA groups. Using
data from 2012 and 2016, we calculated
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healthcare utilization and medical costs per patient
for each year and analyzed changes in utilization
and costs over time for patients with SNRA and
SPRA.

Statistical analysis

We used standardized differences (SD) to assess
the balance of baseline covariates between the
two groups; SD >0.1 suggests a significant imbal-
ance between the two groups.!> We give medical
utilization and direct medical costs as means
(*standard deviations) and medians (quantiles).

We used quantile regression models to evaluate
the impact of seropositivity on direct medical
costs while adjusting for covariates because our
data included some very high cost patients, lead-
ing to a skewed distribution. The percentiles
selected for modelling were the 10th, 25th, 50th
(median), 75th, and 90th. Covariates in the mod-
els included age, sex, payer type, type of institu-
tion, type of department, CCI score, and
medication, all of which influence costs. All sta-
tistical analyses were performed using SAS 9.4
(SAS Institute, Cary, NC, USA).

Ethical considerations

This study was submitted to our institutional
review board (IRB) and exempted from IRB
review because we used existing, publicly availa-
ble data and the data could not be identified
directly or through identifiers linked to the sub-
jects (IRB file No. HYUH 2020-05-005). The
requirement for informed consent was waived
because we utilized a de-identified database that
is open to the public.

Results

Demographic and clinical characteristics of
patients with RA

In 2016, we identified a total of 103,815 of
patients with SPRA and 75,809 of patients with
SNRA. Demographic and clinical characteristics
of patients with SPRA and SNRA are presented
in Table 1. Mean age was higher in the SPRA
group (58.6*+ 12.8years) compared with the
SNRA group (55.2 = 0.2years). The percentage
of females was higher in the SPRA group than the
SNRA group (80.4% wversus 72.4%). CCI scores
were similar between groups (2.9 + 2.0 in SPRA
and 3.0+ 1.9 in SNRA). Comorbidity with ILD

was more common in the SPRA group than in the
SNRA group (2.5% versus 1.3%).

Differences in healthcare utilization between
SPRA and SNRA patients

Patterns of RA treatment. Medications for
patients with RA are listed in Table 2. Methotrex-
ate was used more in the SPRA group than the
SNRA group (73.2% wversus 30.3%, SD=0.95),
while hydroxychloroquine and sulfasalazine were
used more in the SNRA group than the SPRA
group. Patients with SPRA tended to take more
bDMARD:s (7.9% wversus 2.9%, SD =0.22), along
with more frequent use of corticosteroids through
oral administration (81.9% wversus 73.6%,
SD=0.20) or intra-articular injections (27.3%
versus 19.2%, SD=0.19) compared with patients
with SNRA.

Overall healthcare utilization and surgery. The
mean number of RA-related OPD visits per
patient with SPRA was higher than that of patients
with SNRA (6.0 wversus 4.4 times per year,
SD=0.41), while overall OPD visits were not dif-
ferent between two groups.

With regard to hospitalization, the numbers of all
cause hospitalizations per year (2.4 * 2.5 versus
2.3 +£2.5,SD=0.04) and RA-related hospitaliza-
tions per year (1.5*1.1 oversus 1.4*1.2,
SD=0.06) were numerically higher in patients
with SPRA than with SNRA, although the differ-
ence was not significant. The average length of
hospital stay was not different between the two
groups (Table 2).

In terms of orthopaedic surgery, total hip replace-
ment (0.08% versus 0.03%, SD =0.02) and other
joint replacements (shoulders, elbows, wrists, and
ankle) (0.03% wversus 0.01%, SD=0.01) were
more frequent numerically in patients with SPRA
than those with SNRA, although this difference
was not significant. The frequencies of total knee
replacement (0.21% in SNRA versus 0.18% in
SPRA, SD=-0.01) and soft tissue surgery
(0.22% in SNRA wersus 0.19% in SPRA,
SD=-0.01) were similar between groups.

Medical costs of SPRA and SNRA. Outpatient
direct medical costs per patient with SPRA were
higher than for patients with SNRA ($1624 and
$1333, SD=0.11 for all cause cost), while total
direct medical costs were not different. However,
RA-related direct medical costs were much higher
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Table 1. Demographic and clinical characteristics of patients with RA. Values are presented as the number

and percentage, or mean with standard deviation.

Variables Seropositive RA Seronegative Standardized
(n=103,815) RA (n=75,809) differences
Age [years) 58.6+12.8 55.2+0.2 0.38
Sex (female) 83,475 (80.4) 54,899 (72.4) 0.19
Payer type
National health insurance 98,286 (94.7) 70,842 (93.4) 0.05
Medical aid 5475 (5.3) 4927 (6.5) -0.05
Type of institution?
Tertiary referral hospital 21,410 (20.6) 12,280 (16.2) 0.11
General hospital 14,545 (14.0) 9160 (12.1) 0.06
Community hospital 5003 (4.8] 4094 (5.4) -0.03
Clinic and othersb 62,448 (60.2) 50,045 (66.0) -0.12
Nursing hospitals and public health centres 409 (0.4) 230(0.3) 0.02
Type of department?
Internal medicine 57,741 (55.6) 35,357 (46.6) 0.18
Orthopaedics 21,354 (20.6) 18,255 (24.1) -0.08
OthersP 24,720 (23.8) 22,197 (29.3) -0.12
Comorbidities
Chronic pulmonary disease 36,196 (34.9) 26,457 (34.9) 0
Peptic ulcer disease 35,327 (34.0) 27,343 (36.1) -0.04
Mild liver disease 31,060 (29.9) 25,165 (33.2) -0.07
Diabetes without chronic complication 21,831 (21.0) 16,041 (21.2) 0
Peripheral vascular diseases 14,034 (13.5) 12,095 (16.0) -0.07
Cerebrovascular disease 8217 (7.9) 6539 (8.6) -0.03
Diabetes with chronic complication 7103 (6.8) 5551 (7.3) -0.02
Any malignancy 6407 (6.2 4376 (5.8) 0.02
Congestive heart failure 5794 (5.6) 3944 (5.2) 0.02
Viral hepatitis (acute and chronic] 5358 (5.2) 3795 (5.0) 0.01
CCl score 2.9+2.0 3.0+1.9 -0.05
Comorbidities not included in CCl
Osteoporosis 49,382 (47.6) 25,002 (33.0) 0.30
Fibromyalgia 5565 (5.4 4626 (6.1) -0.03
Interstitial lung disease 2552 (2.5) 964 (1.3) 0.09

aFrequently visited hospitals are noted.
bQther institutions included traditional medicine.

AIDS, acquired immune deficiency syndrome; CCl score, Charlson comorbidity index score; RA, rheumatoid arthritis.
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Table 2. Comparison of treatment patterns between patients with seropositive and seronegative RA. Values
are presented as the number and percentage, or mean with standard deviation.

Variables? SPRA (n=103,815) SNRA (n=75,809) SD
Conventional DMARDsP 103,076 (99.3) 75,072 (99.0) 0.03
Methotrexate 76,030 (73.2) 22,979 (30.3) 0.95
Hydroxychloroquine 50,442 (48.6) 44,852 (59.2) -0.21
Sulfasalazine 21,575 (20.8) 18,095 (23.9) -0.07
Leflunomide 30,667 (29.5) 5536 (7.3) 0.60
Tacrolimus 11,754 (11.3) 2289 (3.0) 0.33
Biologic DMARDs¢ 8177 (7.9) 2209 (2.9) 0.22
TNF inhibitor 5505 (5.3) 2098 (2.8) 0.13
Non-TNF inhibitor 2912 (2.8) 117 (0.2) 0.22
Oral corticosteroid 85,042 (81.9) 55,781 (73.6) 0.20
Intra-articular corticosteroid injection 28,305 (27.3) 14,580 (19.2) 0.19
NSAIDs 96,624 (93.1) 70,544 (93.1) 0

aThe number of patients who had ever used the medications for 1year.

bConventional DMARDs included methotrexate, hydroxychloroquine, sulfasalazine, leflunomide, tacrolimus, bucillamine,

azathioprine, cyclosporine, minocycline, mizoribine, d-penicillamine, and tofacitinib.

cBiologics DMARDs were classified with TNF and non-TNF inhibitors; TNF inhibitors including infliximab, etanercept,
adalimumab, and golimumab, and non-TNF inhibitors including abatacept, tocilizumab, and rituximab.

DMARDs, disease-modifying anti-rheumatic drugs; NSAIDs, non-steroidal anti-inflammatory drugs; RA, rheumatoid
arthritis; SD, standardized differences; SNRA, seronegative rheumatoid arthritis; SPRA, seropositive rheumatoid arthritis;

TNF, tumor necrosis factor.

for patients with SPRA than with SNRA ($1027
and $450, SD =0.25) (Table 3).

In the multivariable quantile regression analysis,
the incremental costs in patients with SPRA
increased over a period of 1year by $179.8 at the
10th percentile, $202.8 at the 25th percentile,
$252.6 at the 50th percentile, $319.2 at the 75th
percentile, and $296.9 at the 90th percentile of
the annual direct medical cost, compared with
patients with SNRA. The effects of SPRA on
attributable costs were more pronounced at
higher quantiles (Table 4).

Healthcare utilization by RA patients between 2012
and 2016. From 2012 to 2016, the mean num-
bers of OPD visits for management of RA
decreased in both groups (by 0.5 times in SPRA
and 0.2 times in SNRA, respectively) (Figure 1a).
On the other hand, the number of RA-related
hospitalizations increased from 1.3 to 1.4 among
SNRA patients, while there was no change in
SPRA patients (Figure 1b).

Annual direct medical costs per patient numeri-
cally increased between 2012 and 2016 in both
SPRA (from $2358 to $2919) and SNRA (from
$2002 to $2598) group. RA-related medical cost
per patient increased $206 in SPRA and $123 in
SNRA. Theses increase were more abrupt in
SNRA patients (37.6%) than SPRA patients
(25.1%) (Figure 1c¢).

Discussion

Using the nationwide claims database for Korea,
which includes all patients with RA in Korea, we
compared annual healthcare utilization direct
medical costs per patient between SPRA and
SNRA patients. In 2016, RA-related healthcare
utilization and direct medical costs per patient
were higher in the SPRA group than in the SNRA
group. Patients with SPRA tend to receive more
intensive treatment than SNRA patients in terms
of bDMARDs use and receiving joint surgery.
Furthermore, the consistent increase in medical
costs attributable to SPRA revealed by the
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Table 3. Comparison of medical utilization and direct medical costs per patient between patients with seropositive and seronegative
RA.

Variables Seropositive RA (n=103,815) Seronegative RA (n=75,809) SD

Mean = standard Median (Q1, Q3) Mean = standard Median (@1, Q3)

deviation deviation
Medical utilization
Number of outpatient clinic visit
All cause (n=103,751, 75,770) 31.1x£27.7 24 (14, 39) 32.6 295 25 (15, 41) 0.05
RA-related (n=10,3434, 74,940 6.0x3.7 5(4,7) bb*4.0 4(2,6) 0.41
Number of hospitalizations
All cause (n=26,709, 20,022) 2.+25 101,3) 23+25 1(1,2) 0.04
RA-related (n=6328, 2898) 1.5+1.1 101,2) 1.4*1.2 101, 1) 0.06
Average length of hospitalization (day)
All cause (n=26,709, 20,022) 248+ 47.2 10 (4, 24) 22.4*42.5 9 (3, 23) 0.05
RA-related (n=6328, 2898) 17.0=23.7 10 (5, 20) 19.3+24.6 12 (6, 23) 0.09
Direct medical cost?

All-cause (n=103,807, 75,805) 2918 = 5868 1005 (523, 2629) 2598 + 6041 962 (495, 2196) 0.05
Inpatient (n=26,709, 20,022) 5035+ 8586 2142 (860, 5770) 4794 + 9306 1870 (737,5172)  0.03
Outpatient (n=103,751, 75,770) 1624 + 2873 855 (490, 1549) 13332150 819 (459, 1435) 0.11

RA-related® (n=103,764, 75,771) 1027 + 2792 241 (137, 408) 450+ 1790 125 (50, 249) 0.25
Inpatient (n=6328, 2898) 4395+ 6956 2303 (1114, 5396) 4561 + 6546 2474 (1287, 0.02

5633)
Outpatient (n=103,434, 74,940) 7611922 231 (131, 373) 278 =871 120 (49, 234) 0.32

aPresented in USD at the exchange rate of 1000 won (KRW) per 1USD.
bDirect medical cost which was charged for the treatment of RA under the diagnostic code of M05 in SPRA patients and M06 in SNRA patients.
RA, rheumatoid arthritis; SD, standardized differences; SNRA, seronegative rheumatoid arthritis; SPRA, seropositive rheumatoid arthritis;

USD, United States dollars.

quantile regression model was detected alongside
increasing total medical costs. However, the
annual increase of direct medical costs between
2012 and 2016 was greater in the SNRA group
than in the SPRA group.

The greater healthcare utilization and medical costs
of SPRA patients compared with SNRA patients
could be explained in several ways. First, it may be
related to differences in treatment patterns. Potent
conventional DMARDs such as methotrexate,
leflunomide, tacrolimus, bDMARDSs, and corticos-
teroids were prescribed more commonly in the

SPRA group, while less potent conventional
DMARDs such as hydroxychloroquine and sul-
fasalazine were prescribed in the SNRA group.
Previous US studies have also shown that the dif-
ference in medication utilization and its cost was a
major factor underlying the difference in medical
expenses between SPRA and SNRA.!%!7 In our
study, RA-related OPD visits by SPRA patients
were more frequent than in SNRA. Intensive man-
agements of RA may lead to higher drug and labo-
ratory test costs for monitoring of safety and
effectiveness of medication, including bDMARDs.
Additionally, these different treatment patterns
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Figure 1. Changes of healthcare utilization in seropositive and seronegative RA patients between 2012 and
2016. (a) Outpatient visit. (b) Hospitalization. (c] Direct medical costs. All values for costs were presented in

USD at the exchange rate of 1000 won (KRW) per 1USD.
SNRA, seronegative rheumatoid arthritis; SPRA, seropositive rheumatoid arthritis; USD, United States dollars.
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may be associated with differences in disease sever-
ity between groups, and may be reflected in more
frequent healthcare utilization. Second, it may be
related to the Korean individual copayment benefi-
ciaries program (ICBP) system, which applies only
to patients with SPRA. In Korea, the ICBP governs
care of rare and intractable diseases. An analysis of
RA patients diagnosed by physicians using the
1987 ACR criteria or 2010 ACR/EULAR classifi-
cation criteria found that only SPRA are responsi-
ble for ICBP and patients with SPRA are required
to copay only 10% of their medical expenses.!8:1°
This policy may lead to more intensive treatment
and frequent healthcare utilization in SPRA
patients, whereas patients with SNRA will be
required to copay about 30% of total expenses and
therefore may not opt for expensive medications or
treatments. However, ICBP benefits are applied
only to RA-related care, and the overall outpatient
medical costs were also different between the two
patient groups. Furthermore, there was no signifi-
cant difference in the number of OPD visits
between groups, although the benefits of ICBP
apply only to SPRA. Therefore, other factors as
well as ICBP, which is related to the high medical
costs associated with SPRA, were more frequent.
The quantile regression model was used to derive
the incremental costs for 1year among patients
with SPRA, which increased as medical costs
approached the upper quantile compared with
patients with SNRA. This finding suggests that the
impact of SPRA on medical costs could be higher
for more complicated or advanced patients with
RA. In addition, the medical costs attributable to
use of nursing hospitals or public health centres,
comorbidity, and the use of biologic DMARDs
were also substantial, especially more pronounced
at higher quantiles. The relatively low out-pocket
cost in the nursing hospitals or public health cen-
tres maybe related with this effect.

From 2012 to 2016, annual direct medical costs
increased to $560-590 in both SPRA and SNRA
groups. RA-related medical costs per patient
increased abruptly in SNRA patients (27.3%)
compared with SPRA patients (20.1%). The
increasing medical costs of patients with RA is
noteworthy, because they could lead to increases
in national burden along with increased preva-
lence of RA.2° As a countermeasure, we should
consider whether it is better to restrict healthcare
utilization by reducing copayment benefits, or to
slow the increase in access to expensive drugs,
such as bDMARDs. However, such an approach
may not be appropriate if it might worsen patient

outcomes, and ultimately result in higher costs.
Instead, there may be a group with poor prognosis
among patients with SNRA who require intensive
treatment. It is necessary to review and expand the
healthcare supportive system for these patients.

In our study, mean age was lower and the per-
centage of male was higher in SNRA (27.6%)
than in SPRA (19.6%). SPRA patients visited ter-
tiary referral hospital more frequently than SNRA
patients. In terms of comorbidities, the preva-
lence of osteoporosis was higher in the SPRA
than the SNRA group. With regard to differences
of demographics according to seropositivity,
results have been inconsistent. In a previous US
study using claims data, there was no significant
difference in age and sex according to seropositiv-
ity.2! However, analysis of a Canadian registry
showed that SNRA patients were older and more
often male (31%) than SPRA patients (23%).2?
In addition, the variation in the pattern of utiliza-
tion of type of institution may be related to the
Korean national support system, ICBP. Further,
the high prevalence of osteoporosis in SPRA
could in part be explained by strict monitoring in
clinical practice rather than the impact of autoan-
tibodies on bone loss.

This study has several strengths. First, this study
is highly representative because we used nation-
wide claims data that cover the entire Korean
population. Our comparisons between SNRA
and SPRA provided an opportunity to review the
healthcare policy covering RA patients by divid-
ing them into two groups. Second, since our anal-
ysis was conducted using a variety of variables
such as medical utilization divided by inpatient/
outpatient visit, and overall medical cost, we were
able to compare present healthcare utilization
comprehensively in SNRA and SPRA.

There were several limitations to this study. First,
it is difficult to obtain generalizability with other
countries as healthcare utilization and medical
costs are related to the health care environment of
each country. Second, we used ICD-10 codes for
dividing patients according to seropositivity.
Since our claims data do not include the results of
laboratory tests, we used the seropositive RA
diagnostic code of ICD-10 for SPRA, which is
assigned to patients with RF or anti-CCP required
to register to ICBP for reducing medical expenses
in Korea. In our study, the prevalence of SPRA,
57.8%, was lower than in previous observational
registry data showing that 60-85% of SPRA.23-25
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It is possible that other inflammatory arthritis
such as undifferentiated arthritis, palindromic
rheumatism or seronegative spondylopathy may
be included in the group of SNRA. These dis-
eases with low disease severity could influence
low healthcare utilization and medical costs.
Third, we could not estimate indirect medical
costs that were incurred by sick leave or work dis-
ability, so we were limited to evaluating the direct
medical costs of RA patients in society. Fourth,
we did not analyse the burden of traditional ori-
ental medicine, even though there were frequent
visits to such institutions. However, previous
research has suggested that musculoskeletal
patients use traditional oriental medicine as a
complement to Western medicine rather than an
alternative, and this use may not impose a large
financial burden on the patients because of the
low cost of treatments, such as acupuncture and
physical therapy.?¢ Fifth, we could not consider
the use of private insurance for health care that is
not covered by national insurance.

We compared patients with RA by dividing them
into homogenous groups with or without anti-
bodies, but there were still heterogeneous ele-
ments in each group. Therefore, further study is
required to evaluate high risk patients likely to
incur high costs and have poor outcomes, and to
identify preventable factors. In addition, the
impacts of differences in healthcare utilization
and medical costs on clinical outcomes of RA
need to be studied.
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