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ABSTRACT. Objective. Rheumatoid arthritis (RA) is a chronic autoimmune disease that is often painful and debil-
itating. Patients with RA are increasingly receiving complementary and alternative medicine (CAM).
We aimed to identify the patient characteristics and disease-specific factors associated with Korean
patients with RA who decide to start treatment with CAM.
Methods. Among the total 5371 patients with RA in the KORean Observational study Network for
Arthritis (KORONA), 2175 patients who had no experience with CAM were included in our study.
In our study, we assessed the frequency of new incident CAM use, its patterns, and the predictive
factors of new CAM use.
Results. Of the 2175 patients, 229 patients (10.5%) newly started receiving CAM within a year of
enrolling in the cohort. Of those who started treatment with CAM, 17.0% received only herbal
medicine, 54.6% only acupuncture treatments (7.0% used a combination of both), and 21.4% “Other”
(e.g., physical therapy and placental extract injections). Women (OR 1.89, 95% CI 1.13–3.14) and
patients with depression (OR 3.52, 95% CI 1.65–7.50) were significantly more likely to be treated
with CAM. Regarding  household types, patients who lived in an extended family (OR 1.78, 95% CI
1.08–2.95) or as part of a couple (OR 1.55, 95% CI 1.07–2.24) were more likely to be treated with
CAM than patients living in a nuclear family.
Conclusion. Our study found, within a year, an incidence rate of 10.5% for new CAM use among
patients with no previous experience with CAM. Sex, depression, and household type were signifi-
cantly associated with new CAM use. (J Rheumatol First Release September 1 2015; doi:10.3899/
jrheum.141447)
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Rheumatoid arthritis (RA) is a common chronic autoimmune
disease with a worldwide prevalence rate of 0.5–1%1. It can
be a debilitating and painful condition and may lead to
substantial loss of function and mobility2. The ultimate goal
of RA treatment is to reduce pain by controlling inflammation,
to prevent or delay joint damage, and to enhance quality of
life2,3. However, patients with RA report that conventional RA
medicine often does not improve health, does not always
alleviate pain, and produces undesirable side effects4.

Complementary and alternative medicine (CAM) has
become popular with patients with rheumatic diseases and is
widely used throughout the world, across different geo -
graphic and ethnic groups, and among people of different
social and economic backgrounds5,6. The most common
reason given by patients for taking CAM is to treat pain7,8.
Many patients with RA have received CAM because of their
dissatisfaction with conventional medicine, concern over the
side effects of conventional medicine, or a need for personal
control in their choice of healthcare. According to several
studies, poorer health status and longer disease duration were
associated with increased CAM use4,8,9.

While there are some studies on the relationship between
CAM use and RA10,11, there is comparatively little research
specifically on the risk factors associated with a patient
deciding to start CAM use for the first time. Therefore, we
aimed to identify patient characteristics and risk factors
associated with new CAM use in Korean patients with RA.

MATERIALS AND METHODS
Study population. From July 2009 to December 2011, 5371 patients with
RA who were over the age of 18 and who met the classification criteria
suggested in 1987 by the American College of Rheumatology (ACR) were
enrolled into the KORean Observational study Network for Arthritis
(KORONA) database. Of these 5371 patients, 4190 followed up with the
KORONA study 1 year after enrollment and continued to participate in
regular annual followups. There have been 4 annual followups. Patients from
23 centers across South Korea were included in KORONA, covering a wide
range of geographic, social, and economic backgrounds. These 23 centers
account for about 38% of the tertiary academic hospital rheumatology

departments across Korea. All patients provided informed consent before
enrolling in KORONA12.

As shown in Figure 1, at the time of enrollment, 2564 patients had
received or were receiving CAM, while 2807 patients had never received
CAM. Patients who had no experience with CAM underwent a followup
medical examination 1 year after enrollment. Of these 2807 patients, 2175
participated in the followup examination (630 patients did not follow up,
and 2 lacked sufficient followup data). These 2175 patients were the subject
group for our analysis of the factors associated with patients’ decision to
start treatment with CAM, as well as the patterns and frequency rate of this
new CAM use.
Data collection: CAM. At the time of enrollment and at the 1-year followup,
patients were given a questionnaire regarding CAM use. The questionnaires
given at enrollment and at the followup were different. Each was completed
through an interview with a practitioner who filled out the questionnaire
according to the patient’s response to each question. In the enrollment
questionnaire, the first question was “Have you ever received treatment for
rheumatoid arthritis outside of the treatment provided by hospitals?” In the
followup questionnaire, the first question was “Have you received treatment
for rheumatoid arthritis outside of the treatment provided by hospitals in the
past year?” For both, patients responded either “yes” or “no.” If patients
responded “yes” on either questionnaire, the next question asked patients to
choose from the options provided regarding which forms of CAM they had
used. The options provided on the form were “Herbal medicine,” “Chinese
acupuncture,” “Moxibustion/cupping,” “Bee venom therapy,” and “Other.”
If the patients responded with “Other,” they were further asked to specify
the treatment. This section of the survey excluded supplements that were
independently dealt with in another section. Therefore, patients’ response to
this “Other” category did not include supplements.

Considering the various definitions of CAM provided by previous
studies, the term generally means the diagnosis, treatment, and/or prevention
of disease through various treatments, products, and/or medical procedures
not included within the scope of modern medicine13. Chinese acupuncture
and herbal medicines are the most widely known forms of CAM in Korea14.
Many patients take dietary supplements. However, many patients take them
after being suggested to do so or after receiving them as a gift, rather than
taking them for a specific reason. Therefore, dietary supplements were
excluded from our study. Thus, our study primarily defines CAM as use of
any herbal medicines, acupuncture treatments, or other remedies not
provided by standard hospital care (as described above).
Demographic and clinical features. Each patient was questioned on a variety
of factors, including sex, age, age of disease onset, age of diagnosis, body
mass index (BMI), education level, income, household type, comorbidities,
prescribed drugs, history of CAM use, and drug side effects. Data on BMI
was calculated after measuring patients’ weight and height (BMI = kg/m2)
during their enrollment into KORONA. Patients were asked to specify their
household type; options were single (living alone), couple (living with a
partner), nuclear family (consisting of only a parent or parents and their
children), or extended family (consisting of 3 or more generations). Data on
comorbidity was obtained from 2 sources: first, through a questionnaire filled
out by a practitioner according to the responses of the patient, and second,
through clinical examination. The questionnaire determined comorbidity as
any ailment the patient had been diagnosed with or had received treatment
for. Comorbidities included cardiovascular disease, hypertension (HTN),
gastrointestinal (GI) disease, diabetes mellitus, neoplastic diseases, thyroid
disease, pulmonary disease, neurologic diseases, depression, etc. Data
regarding drug side effects was obtained through the aforementioned
questionnaire, and was based on the patient’s response. The questionnaire
asked whether or not the patient had experienced drug side effects; patients
responded “yes” or “no.” Through blood tests, patients’ rheumatoid factor
and erythrocyte sedimentation rate (ESR) were obtained. Using their ESR,
patients’ Disease Activity Score in 28 joints (DAS28) was calculated. The
DAS28 and Health Assessment Questionnaire (HAQ) were used to evaluate
health-related outcomes. Global health (GH) and pain visual analog scale
(VAS) scores were also used to evaluate health-related results.

2 The Journal of Rheumatology 2015; 42:11; doi:10.3899/jrheum.141447
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Statistical analysis. Univariate and multivariable logistic regressions were
used to investigate factors associated with CAM use in Korean patients with
RA with OR and 95% CI. Following the results of univariate logistic
regression, variables that were significant at a p value of < 0.2 were included
in a multivariable logistic regression analysis15,16. After locating all variables
statistically significant at a p value of < 0.2, we also chose variables that were
clinically important, although not statistically significant, to be included in the
multivariable logistic regression analysis. These clinically important variables
were methotrexate (MTX) use, biologics use, history of drug side effects,
HTN, and GI disease. We conducted a Hosmer-Lemeshow good ness-of-fit test
for the multivariable model. The Hosmer-Lemeshow goodness-of-fit test for
the multivariable model yielded a chi-square of 9.63 (p = 0.29), and a C-
statistic of 0.63. SAS 9.2 was used for statistical analysis (SAS Institute Inc.).
P values less than 0.05 were considered statistically significant.

RESULTS
Types of CAM used by patients with RA. The types of CAM
used by Korean patients with RA are shown in Table 1. For
those who had received CAM before enrollment, the most
common type of CAM used was Chinese acupuncture (1817
patients, 70.9%), followed by herbal medicine (1494 patients,
58.3%) and moxibustion/cupping (757 patients, 29.5%).
Until the time of enrollment, patients had most commonly
been treated with a combination of herbal medicines and
acupuncture treatments (982 patients, 38.3%).

For incident CAM use (i.e., patients who first used CAM
between the time of enrollment and the 1-year followup), the
most common type of CAM was Chinese acupuncture (117
patients, 51.1%), followed by herbal medicine (56 patients,
24.5%) and “Other,” which primarily included physical
therapy and placental extract injections (49 patients, 21.4%).
Incident CAM use, however, mostly consisted of only
acupuncture treatments (125 patients, 54.6%), followed by
only herbal medicines (39 patients, 17.0%; Table 1).

Demographic and clinical features. Of the 2175 patients, 229
(10.5%) reported that they first started treatment with CAM
between the time of enrollment and the 1-year followup. Of
these 229 patients with RA, 90% were women. The mean age
at enrollment of patients who began treatment with CAM
during this 1-year period was higher than that of those who
did not (54.3 vs 54.2 yrs, respectively). Additionally, the
mean disease duration of those who received CAM during
this period was longer than that of patients who did not (7.9
vs 7.6 yrs, respectively). However, both of these differences
were not significant. Of those patients who received CAM,
24 patients (10.5%) were single, 79 patients (34.5%) lived as
part of a couple, 99 patients (43.2%) were from households
with nuclear families, and 27 patients (11.8%) lived with
extended families. The mean HAQ scores of the 229 patients
who received CAM were significantly higher than the mean
scores of patients who did not receive CAM (p < 0.01),
although the differences were not very large. The DAS28
scores of patients who received CAM were also significantly
higher than those who did not (p = 0.01). Additionally,
patients who had depression received more CAM (p < 0.01).
The mean patient pain and the patient GH VAS scores of
those who received CAM were higher than the scores of
patients who did not, but this difference was not statistically
significant. There was no difference between the 2 groups in
terms of conventional medication. Of those who received
CAM, 83.0% received MTX and 4.4% received biologics
(Table 2).
Predictive factors of new CAM use. Of the 2175 patients, 308
patients (32 had received CAM, 276 had not received CAM)
were not included in the multivariable logistic regression

3Han, et al: CAM use and RA 

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2015. All rights reserved.

Figure 1. Study participants selected from the KORONA database. KORONA: KORean Observational study Network for
Arthritis; RA: rheumatoid arthritis; CAM: complementary and alternative medicine.
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analysis on account of missing data. The remaining 1867
were included in the analysis. The 32 excluded patients who
had received CAM accounted for 14.0% of the overall
number of patients who had received CAM, while 276 who
had not received CAM accounted for 14.2% of those who did
not. There was no significant difference in any variable
important to our study between those patients excluded and
those patients included in the multivariable model. The multi-
variable logistic regression revealed that women (OR 1.89,
95% CI 1.13–3.14) were significantly more likely to start
treatment with CAM than men. Patients living with an
extended family (OR 1.78, 95% CI 1.08–2.95) and patients
living as part of a couple (OR 1.55, 95% CI 1.07–2.24) were
also significantly more likely to start treatment with CAM
than patients living as part of a nuclear family. Further,
patients with depression (OR 3.52, 95% CI 1.65–7.50) were
significantly more likely to start treatment with CAM than
patients without depression. Patients with higher HAQ scores
(OR 1.38, 95% CI 0.99–1.83), less education (OR 1.11, 95%
CI 0.79–1.58), and more experience with RA drug side
effects (OR 1.15, 95% CI 0.83–1.59) also tended to start
treatment with CAM more, but these differences were not
statistically significant (Table 3).

DISCUSSION
In our study of South Korean patients with RA we investi-
gated the frequency rate of new CAM use (i.e., incident CAM
use) among patients with no experience with CAM, the
patterns of this use, and the predictive factors of new CAM
use. Our study found that 47.7% of Korean patients with RA,
with a mean disease duration of 8.9 years, had received some
kind of CAM at the time of enrollment. Additionally, at
1-year followup, 10.5% of patients with no previous CAM
experience began receiving CAM for the first time. Finally,
we found that patients with depression, female patients, and
patients living in extended family households and couple

households were more likely to begin treatment with CAM.
According to 1 study in Japan, 34.6% of patients with RA

were treated with CAM17. Additionally, in Mexico and Israel,
the percentages of patients with rheumatic disease who were
treated with CAM were 42% and 71%, respectively4,18.
However, while these studies included dietary supplements
in their definition of CAM, our study did not. Yet, these
statistics suggest that patients with RA in Korea receive a
comparatively large amount of CAM, despite the narrower
definition of CAM used in our study. Unfortunately, these
inconsistent definitions of CAM prevent a direct comparison
between rates of overall CAM use. However, the use of
specific CAM treatments can be directly compared between
countries. For example, 33.8% of patients with RA in Korea
are treated with Chinese acupuncture (1817 patients of 5371
patients), while 18.6% of patients with rheumatic diseases in
Israel (65 of 350 patients) and 12.9% of patients with
rheumatic diseases in Mexico (103 of 800 patients) are
treated with Chinese acupuncture. In addition, 9.3% of
patients with RA in Japan (355 patients of 3815 patients) are
treated with Chinese acupuncture and/or moxibustion4,17,18.
This comparison of specific treatments reflects the relatively
high use of CAM among Korean patients with RA. Previous
research has shown that certain forms of CAM, such as
Chinese acupuncture, are easily accessible in Korea19. This
may be because of the Korean insurance system, which
covers many forms of acupuncture treatment. This accessi-
bility may therefore account for the comparatively high use
of CAM among Korean patients with RA.

We also found that household type and sex were related
to CAM use. Women received CAM significantly more than
males, which supports existing findings that sex is associated
with CAM use19,20,21. Patients living as part of a couple or
living with their extended family (consisting of 3 or more
generations) were treated with CAM more than patients of
nuclear families (consisting only of parents and their

4 The Journal of Rheumatology 2015; 42:11; doi:10.3899/jrheum.141447

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2015. All rights reserved.

Table 1. Types of CAM used by Korean patients with RA. Multiple responses allowed. Values are n (%).

CAM CAM Used Prior to CAM Use Began after 
Category of CAM Type of CAM Enrollment, n = 2564 Enrollment, n = 229

Herbal medicine Herbal medicine 1494 (58.3) 56 (24.5)
Acupuncture treatment Chinese acupuncture 1817 (70.9) 117 (51.1)

Moxibustion/cupping 757 (29.5) 46 (20.1)
Bee venom therapy 474 (18.5) 16 (7.0)

Other Other 367 (14.3) 49 (21.4)
Categories of CAM

Only herbal medicine 326 (12.7) 39 (17.0)
Only acupuncture treatment 889 (34.7) 125 (54.6)
Only other types of CAM 107 (4.2) 37 (16.2)
Herbal medicine & acupuncture treatment 982 (38.3) 16 (7.0)
Acupuncture treatment & other types of CAM 74 (2.9) 11 (4.8)
Herbal medicine & other types of CAM 22 (0.9) 1 (0.4)
Herbal medicine & acupuncture treatment & other types of CAM 164 (6.4) 0 (0.0)

CAM: complementary and alternative medicine; RA: rheumatoid arthritis.
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Table 2. Demographic and clinical characteristics of new CAM use. Values are n (%) or mean ± SD unless otherwise specified.

Variable New CAM Use Crude OR (95% CI) p
Total, n = 2175 Use, n = 229 No Use, n = 1946

Female 1791 (82.3) 206 (90.0) 1585 (81.5) 2.04 (1.31–3.19) < 0.01
Age at enrollment, yrs 54.2 ± 12.3 54.3 ± 12.4 54.2 ± 12.3 1.001 (0.99–1.01) 0.91

Median (Q1–Q3) 55 (46–63) 56 (47–65) 55 (46–63)
≥ 65 475 (21.8) 58 (25.3) 417 (21.4) 1.00 (ref)
≥ 40 to < 65 1431 (65.8) 141 (61.6) 1290 (66.3) 0.79 (0.57–1.09) 0.67
< 40 269 (12.4) 30 (13.1) 239 (12.3) 0.90 (0.57–1.44) 0.15

Age at disease onset, yrs 44.8 ± 12.6 44.4 ± 12.1 44.8 ± 12.7 0.997 (0.99–1.01) 0.62
Median (Q1–Q3) 45 (36–54) 45 (36–54) 45 (36–54)

≥ 65 104 (5.0) 7 (3.2) 97 (5.2) 1.00 (ref)
≥ 40 to < 65 1272 (60.7) 137 (62.0) 1135 (60.6) 1.67 (0.76–3.68) 0.20
< 40 719 (34.3) 77 (34.8) 642 (34.3) 1.66 (0.75–3.71) 0.21

Disease duration, yrs 7.6 ± 7.1 7.9 ± 8.2 7.6 ± 6.9 1.01 (0.99–1.03) 0.53
Median (Q1–Q3) 5.6 (2.2–11.2) 5.1 (1.6–11.3) 5.6 (2.3–11.2)

> 10 640 (30.1) 62 (28.2) 578 (30.3) 1.00 (ref)
> 5 to ≤ 10 500 (23.5) 52 (23.6) 448 (23.5) 1.08 (0.73–1.60) 0.69
> 1 to ≤ 5 673 (31.7) 63 (28.6) 610 (32.0) 0.96 (0.67–1.39) 0.84
≤ 1 313 (14.7) 43 (19.6) 270 (14.2) 1.49 (0.98–2.25) 0.06

Education
≥ High school 1237 (57.2) 119 (52.4) 1118 (57.8) 1.00 (ref)
≤ Middle school 924 (42.8) 108 (47.6) 816 (42.2) 1.24 (0.94–1.64) 0.12

Family income, 10,000 won/mo
≥ 500 224 (10.4) 22 (9.7) 202 (10.4) 1.00 (ref)
≥ 200 to < 500 927 (42.9) 99 (43.6) 828 (42.8) 1.10 (0.68–1.79) 0.71
< 200 1011 (46.8) 106 (46.7) 905 (46.8) 1.08 (0.66–1.75) 0.77

Household type
Nuclear family 1131 (52.2) 99 (43.2) 1032 (53.2) 1.00 (ref)
Extended family 196 (9.0) 27 (11.8) 169 (8.7) 1.67 (1.06–2.63) 0.03
Couple 624 (28.8) 79 (34.5) 545 (28.1) 1.51 (1.11–2.07) 0.01
Single 217 (10.0) 24 (10.5) 193 (10.0) 1.30 (0.81–2.08) 0.28

BMI, kg/m2 22.8 ± 3.2 22.7 ± 3.1 22.8 ± 3.2 0.99 (0.95–1.04) 0.75
Median (Q1–Q3) 22.5 (20.5–24.7) 22.7 (20.6–24.3) 22.5 (20.5–24.7)

≥ 23.0 957 (44.4) 100 (44.1) 857 (44.4) 1.00 (ref)
≥ 18.5 to < 23.0 1045 (48.5) 111 (48.9) 934 (48.4) 1.02 (0.77–1.36) 0.90
< 18.5 155 (7.2) 16 (7.1) 139 (7.2) 0.99 (0.57–1.72) 0.96

RF positivity 1968 (90.5) 205 (89.5) 1763 (90.6) 0.89 (0.57–1.39) 0.60
HAQ 0.6 ± 0.6 0.7 ± 0.6 0.6 ± 0.6 1.44 (1.17–1.77) < 0.01

Median (Q1–Q3) 0.5 (0.0–1.0) 0.6 (0.1–1.1) 0.4 (0.0–1.0)
Patient pain VAS, cm 3.5 ± 2.7 3.8 ± 2.8 3.4 ± 2.7 1.04 (0.99–1.10) 0.09

Median (Q1–Q3) 3 (1–5) 3 (1–6) 3 (1–5)
Patient’s GH VAS, cm 3.7 ± 2.6 4.0 ± 2.7 3.7 ± 2.6 1.05 (0.997–1.11) 0.07

Median (Q1–Q3) 3 (2–5) 4 (2–6) 3 (2–5)
DAS28-ESR 3.6 ± 1.3 3.8 ± 1.3 3.5 ± 1.3 1.14 (1.03–1.27) 0.01

Median (Q1–Q3) 3.5 (2.6–4.4) 3.8 (2.8–4.7) 3.5 (2.5–4.4)
< 2.6 509 (25.8) 46 (21.7) 463 (26.3) 1.00 (ref)
≥ 2.6 to < 3.2 309 (15.7) 31 (14.6) 278 (15.8) 1.12 (0.70–1.81) 0.64
≥ 3.2 to ≤ 5.1 892 (45.2) 104 (49.1) 788 (44.8) 1.33 (0.92–1.91) 0.13
> 5.1 263 (13.3) 31 (14.6) 232 (13.2) 1.35 (0.83–2.18) 0.23

Medication
MTX 1802 (82.9) 190 (83.0) 1612 (82.8) 1.01 (0.70–1.45) 0.96
Any DMARD 1646 (75.7) 173 (75.6) 1473 (75.7) 0.99 (0.72–1.36) 0.96
Steroids 1510 (69.4) 158 (69.0) 1352 (69.5) 0.98 (0.73–1.32) 0.88
NSAID 1683 (77.4) 171 (74.7) 1512 (77.7) 0.85 (0.62–1.16) 0.30
Biologics 133 (6.1) 10 (4.4) 123 (6.3) 0.68 (0.35–1.31) 0.25

Past history of drug side effects 643 (30.2) 75 (33.3) 568 (29.9) 1.17 (0.88–1.58) 0.28
Comorbidity

CVD 82 (3.8) 3 (1.3) 79 (4.1) 0.31 (0.10–1.002) 0.05
HTN 543 (25.0) 59 (25.8) 484 (24.9) 1.05 (0.77–1.43) 0.77
Gastrointestinal disease 462 (21.2) 55 (24.0) 407 (20.9) 1.20 (0.87–1.65) 0.28
Diabetes mellitus 179 (8.2) 19 (8.3) 160 (8.2) 1.01 (0.62–1.66) 0.97
Thyroid disease 141 (6.5) 15 (6.6) 126 (6.5) 1.01 (0.58–1.76) 0.96
Depression 41 (1.9) 11 (4.8) 30 (1.5) 3.22 (1.59–6.52) < 0.01
Pulmonary disease 198 (9.1) 20 (8.7) 178 (9.2) 0.95 (0.59–1.54) 0.84

Numbers of missing data: age at disease onset = 80 (Use = 8, No Use = 72), disease duration = 49 (Use = 9, No Use = 40), education = 14 (Use = 2, No Use =
12), family income = 13 (Use = 2, No Use = 11), household type = 7 (Use = 0, No Use = 7), BMI = 18 (Use = 2, No Use = 16), HAQ = 6 (Use = 2, No Use =
4), patient pain VAS = 2 (Use = 1, No Use = 1), patient’s GH VAS = 2 (Use = 1, No Use = 1), DAS28-ESR = 202 (Use = 17, No Use = 185), and past history
of drug side effects = 48 (Use = 4, No Use = 44). CAM: complementary and alternative medicine; BMI: body mass index; RF: rheumatoid factor; HAQ: Health
Assessment Questionnaire; VAS: visual analog scale; GH: global health; DAS28: Disease Activity Score in 28 joints: ESR: erythrocyte sedimentation rate;
MTX: methotrexate; DMARD: disease-modifying antirheumatic drug; NSAID: nonsteroidal antiinflammatory drug; CVD: cardiovascular disease; HTN: hyper-
tension; ref: reference.
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children). Even though we adjusted for income and age,
household type remained a factor significantly related to
CAM use. Therefore, it is not enough to simply say that
couple households and extended family households receive
more CAM than nuclear family households; there must be a
deeper reason for this difference in CAM use. This suggests
that household type may offer other factors influencing a
patient’s decision to begin treatment with CAM. For
example, in extended families, patients may be recommended
CAM by other family members with previous experience

with CAM. Additionally, both extended family and couple
households may have more economic freedom to begin
treatment with CAM than nuclear families that devote a large
portion of their income to children. The fact that household
type is a predictive factor of new CAM use may indicate that
cultural and personal backgrounds are important influential
factors in CAM use. However, additional research is needed
on this matter.

Depression was also found to be a factor highly associated
with the use of CAM. Patients with RA are more frequently
diagnosed with depression than the general population22,23.
This association of CAM use and depression supports other
existing research that shows pain and depression to be among
the chief reasons why patients receive CAM7,24,25. While sex
and household type generally do not change for a given
patient, depression can be variable. This is an important
factor for CAM use because both quality of life and CAM
use itself can be directly modified because of changes in level
of depression.

Previous research shows that disease duration is positively
associated with CAM use4; additionally, lower education
levels correspond to increasingly higher CAM use20. Our
study observed similar trends, although our findings were not
statistically significant. While both disease duration and
education level are longterm factors that cannot be changed
immediately, the patients in our study had just begun
treatment with CAM. These factors are not significant in our
research because it excluded patients who already had
experience receiving CAM; our study instead focused on the
new CAM use of patients with long disease duration (mean
of over 7 yrs) within a 1-year period. It would be beneficial
to study the CAM use of patients with previous experience
of CAM; however, our primary purpose was to determine
why patients who had experienced RA for a long period of
time and who had become accustomed to RA medications
began treatment with CAM as an additional treatment.
Because of the different purpose of our study, the meaning
ascribed to the results of our research may be different from
that of other studies.

KORONA is the first nationwide, RA-specific cohort in
Korea; it is composed of 23 institutions across South Korea,
accounting for about 38% of the tertiary academic hospital
rheumatology departments across Korea12. Because of this,
the data provided may help facilitate comparative studies
regarding the CAM use of patients with RA in Korea and
those of other countries; however, such a comparison may
still be inhibited by other factors, such as the fact that Korean
insurance covers common types of CAM.

One limitation of our study is the accessibility of CAM in
Korea. While theoretically considered as forms of CAM in
Korea, herbal medicine and acupuncture treatments such as
Chinese acupuncture are largely recognized as integrated
medicine; it can therefore be difficult to locate factors
strongly associated with their use. Because herbal medicine

6 The Journal of Rheumatology 2015; 42:11; doi:10.3899/jrheum.141447
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Table 3. Predictive factors of new CAM use for Korean patients with RA 
(n = 1867).

Factor Adjusted OR 95% CI p

Sex
Male 1.00 (ref)
Female 1.89 1.13–3.14 0.01

Age at enrollment, yrs
≥ 65 1.00 (ref)
≥ 40 to < 65 1.01 0.67–1.51 0.98
< 40 1.27 0.68–2.36 0.45

Disease duration, yrs
> 10 1.00 (ref)
> 5 to ≤ 10 1.26 0.83–1.92 0.28
> 1 to ≤ 5 1.04 0.69–1.59 0.84
≤ 1 1.56 0.97–2.49 0.06

Education
≥ High school 1.00 (ref)
≤ Middle school 1.11 0.79–1.58 0.55

Household type
Nuclear family 1.00 (ref)
Extended family 1.78 1.08–2.95 0.02
Couple 1.55 1.07–2.24 0.02
Single 1.22 0.71–2.09 0.48

HAQ 1.38 0.99–1.83 0.05
Patient pain VAS, cm 1.01 0.93–1.10 0.83
Patient’s GH VAS, cm 0.97 0.89–1.06 0.49
DAS28-ESR

< 2.6 1.00 (ref)
≥ 2.6 to < 3.2 1.08 0.65–1.77 0.78
≥ 3.2 to ≤ 5.1 1.05 0.69–1.60 0.83
> 5.1 0.87 0.45–1.66 0.67

Medication
MTX 0.95 0.63–1.42 0.80
Biologics 0.59 0.29–1.21 0.15

History of drug side effects
Yes 1.15 0.83–1.59 0.39

Comorbidity
CVD 0.31 0.09–1.03 0.06
HTN 0.99 0.70–1.44 1.00
Gastrointestinal disease 1.17 0.82–1.68 0.39
Depression 3.52 1.65–7.50 < 0.01

Chi-square goodness-of-fit = 9.63 (p = 0.29) and C-statistic = 0.63. In the
case of continuous variables such as HAQ, Patient pain VAS, and Patient’s
GH VAS, the presented OR indicated the odds per unit. CAM: comple-
mentary and alternative medicine; RA: rheumatoid arthritis; HAQ: Health
Assessment Questionnaire; VAS: visual analog scale; GH: global health;
DAS28: Disease Activity Score in 28 joints: ESR: erythrocyte sedimentation
rate; MTX: methotrexate; CVD: cardiovascular disease; HTN: hypertension;
ref: reference.
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and certain acupuncture treatments are not standard in many
other countries, it is still possible to locate factors strongly
associated with CAM use in general, but because of Korean
patients’ proximity to these forms of CAM, many patients
may receive them without recognizing them as CAM. This
is why in our research, as in previously published research,
the only factors found to be associated with CAM use in
Korea are the aforementioned sex, household type, and
depression, while in other countries additional factors may
also be found. This creates a difficulty in comparative
analyses between the CAM use of Korean patients with RA
and patients with RA of other countries. However, it also
demonstrates the unique situation of patients with RA who
are treated with CAM in Korea.

Another limitation was the lack of questions in the original
KORONA surveys concerning the subjective factors of
patients’ CAM use, such as dissatisfaction with conventional
medicine or treatment, unalleviated pain, or experience with
undesirable side effects. This means that, while we have been
able to locate other risk factors associated with new CAM
use, there may be other subjective risk factors to consider that
are invisible to our study. We used VAS and HAQ scores in
an attempt to gain some insight into subjective risk factors
for new CAM use. However, more research is needed on
subjective dissatisfaction with RA treatment in patients with
RA and on its association with CAM. More research and
questioning are also needed on why those who persistently
do not receive any CAM continue not to do so.

Overall, although our study does not explain why CAM
is used in general, it may offer meaningful insight into
specific reasons why patients with RA begin treatment with
CAM. Our study found, within 1 year of followup, a
frequency rate for new CAM use among patients with no
previous experience with CAM of 10.5%. Sex, depression,
and household type were significantly associated with new
CAM use. Future interviews focusing exclusively on the
subjective factors of CAM use are necessary to gain a deeper
understanding of the relationship between these factors and
its use.
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