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OBJECTIVES: This study investigates the prevalence of rheumatoid arthritis (RA) by gender and socio-eco-
nomic characteristics. It also explores the differences in the employment status between RA patients and the
general population without RA in Korea.

METHODS: We analyzed data from the Fourth Korea National Health and Nutrition Examination Survey
(KNHANES 1V) conducted from 2007 to 2009. Prevalence rates were estimated for female and male patients
with RA in terms of age, residence, education, income level, and occupation type. The female respondents aged
45 to 64 were divided into the RA population and the non-RA population in order to compare the employ-
ment status between the two groups.

RESULTS: The annual physician-diagnosed RA prevalence rate was 1.45%. The prevalence rate was 2.27 %
for women and 0.62% for men. Individuals with RA had a significantly lower employment rate than individu-
als without RA (41.7 vs. 68.1%).The main reason for non-employment among RA patients was health-related
problems (47.1%). There was statistically significant difference in employment type among the two groups. The
experience rates for sick leave and sick-in-bed due to RA were 1.7 and 3.9%, respectively.

CONCLUSION: Middle- and old-aged women accounted for the majority of the Korean RA population, which
had a significant lower employment rate compared to the population without RA for both sexes. RA resulted

in considerable productivity loss in Korea.
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic, generally progressive
autoimmune disease. The Korean annual self-reported preva-
lence rate was found to be 2.1% in a previous study [1]. Althou-
gh the cause of RA remains unclear, RA is known to be associ-
ated with a combination of genetic susceptibility and environ-
mental factors, and the difficulty of complete recovery has re-
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sulted in the chronic progression of RA [2]. In addition to medi-
cal advances in treating RA over the past 10 years, such as nov-
el diagnostic methods and the identification of genetic markers,
there have also been improvements in drug therapies such as
biologics [3,4].

The chronic progression of RA brings about functional dis-
ability and joint degeneration along with pain in the joints, caus-
ing limitations in everyday routines, inhibiting the working lives
and thus reducing the quality of life for patients [5,6]. Addition-
ally, productivity loss from work disability, absenteeism, and re-
duction in working hours due to RA may become social prob-
lems. RA-induced productivity loss reportedly accounts for more
than 50% of the total expenses related to RA treatment, where
work disability is found to be the main cause of productivity
loss [5,7-11]. Despite the differences in the definition of work
disability, research subjects, and research methodologies, vari-
ous studies have found that the work disability rate of RA pa-
tients was high [6,12,13]. As such research is insufficient in Ko-
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rea, it is necessary to conduct comparative analysis on the em-
ployment status of Korean RA patients and that of the general
population.

This study investigates the prevalence of RA by gender and
socio-economic characteristics. Furthermore, the employment
status of RA patients—including employment rate, type of oc-
cupation and employment, working hours, and experience of
sick leave—are compared with that of the RA-free general pop-
ulation.

METHODS

Data source and study population

The Korea National Health and Nutrition Examination Sur-
vey (KNHANES) is conducted by the Korea Centers for Dis-
ease Control and Prevention. The purpose of KNHANES is to
provide representative and reliable statistical data on the health
level, health-related attitudes and behavior, and dietary and nu-
trition status of Koreans. Four surveys have been completed
thus far: I (1998), 11 (2001), III (2005), and IV (2007-2009). Start-
ing with the latest survey, KNHANES IV introduced rolling
sampling to ensure the timely report of national statistics. In
this study, KNHANES IV-1 [14], KNHANES IV-2 [15], and
KNHANES IV-3 [16] datasets were combined and analyzed.
The KNHANES IV used a complex sample design based on
three-stage sampling (local district (i.e. dong/eup/myeon in Ko-
rean) — enumeration district — household). Koreans aged 1
year or older in the sampled households were the subjects of
the KNHANES IV.

The KNHANES IV is composed of a health survey (health
interview and health consciousness behavior), an examination
survey, and a nutrition examination survey. Among them, this
study used raw data from a health interview survey. The survey
of morbidity in the health interview survey included four ques-
tions: “Have you ever been sick?”, “Have you been sick for
more than three months in the recent year?”, “Are you current-
ly sick?”, and “Were you diagnosed by a physician?”” Through
these questions, the annual physician-diagnosed RA prevalence
rate among adults aged 19 or more was calculated with the fol-
lowing two conditions: (1) the response that the individual was
either sick for over three months in the recent year or currently
sick, and (2) the finding that they were simultaneously diagnos-
ed by a physician.

Employment status and productivity loss

The survey respondents aged 45 to 64 were selected and di-
vided into the population with RA and the population without
RA in order to compare the employment rate between the two
groups. The analysis was limited to those aged 45 to 64 because

prevalence rate for those 19 to 44 was very low, and employ-
ment status and sickness were known to be related with age.

As for a respondent who worked for more than one hour in
the recent week for income, worked over 18 hours as an unpaid
family worker, or was employed but took a temporary leave of
absence, he/she was categorized as employed [14-16]. An un-
paid family worker refers to a person who worked more than
1/3 of typical working hours without normal wages in a private
business operated by family members of kinship.

Analyses on the below items except employment rate were
made only on the female subgroup aged 45 to 64, as the num-
ber of male respondents aged 45 to 64 classified as the RA pa-
tients in the KNHANES IV remained minimal given the nature
of RA. A comparative analysis was conducted on reason for un-
employment, occupation type, employment type, and average
weekly working hours according to whether or not they had
RA.The respondents were classified into 6 occupation types (i.e.
manager/professional level, office workers, service workers/sell-
ers, agriculture/fishery, technicians/mechanics/assemblers, and
simple labor).

Workers were surveyed for their experiences of receiving sick
leave in the recent month. For both workers and non-workers,
sick-in-bed experiences for which the respondent had to stay in
bed almost all day due to sickness or injury in the recent month
were analyzed. “Almost all day” refers to staying in bed for more
than half a day, such as the morning or afternoon, and having
to “stay in bed” refers to a case in which one had to remain ly-
ing down in bed, the floor, or on a sofa or when one spent the
day lying down watching TV because he/she was sick. In partic-
ular, the RA population was surveyed for their experiences of
being sick in bed or receiving sick leave in the recent month due
to RA.

Statistical analysis

KNHANES was based on a complex sample design. There-
fore, all statistical analyses were performed using the survey
procedure of SAS/STAT version 9.1 (SAS Inc., Cary, NC, USA)
specifically designed to analyze such sample survey results. In
the survey procedure, information pertaining to complex sam-
ple designs such as stratification, clustering, and unequal weight-
ing is combined to estimate the parameters.

The annual physician-diagnosed RA prevalence rate was cal-
culated for the entire adult population and compared between
men and women. Logistic analyses were conducted to test the
statistical significance between the groups (residence, educa-
tion, household income, individual income, and occupation) by
controlling for sex and age. In order to ascertain if there are sta-
tistically significant differences in various factors between the
RA and non-RA populations, a t-test was utilized for the con-
tinuous variables; the Rao-Scott chi-square test (design-adjusted
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chi-square test) was used for the categorical variables. For all
statistical analyses, the results were considered statistically sig-
nificant when p<0.05.

RESULTS

Prevalence rate of RA

Combining the health survey data of KNHANES IV-1 [14],
KNHANES 1V-2 [15], and KNHANES IV-3 [16], the total adult
participants above the age of 19 included in this study was
17,311 (2,983 in KNHANES IV-1, 6,817 in KNHANES IV-2,
and 7,511 in KNHANES IV-3).The annual physician-diagnosed
RA prevalence rate was estimated to be 1.45% (95% confi-

dence interval [CI], 1.27 to 1.64).The prevalence rate for wom-
en was 2.27% (95% CI, 1.96 to 2.57), 3.7 times greater than
the prevalence rate of 0.62% (95% CI, 0.43 to 0.82) for men.
The prevalence rate increased with age for both sexes, and
with a lower education level. The prevalence rate for adults in
their 50s and above was over 2%, whereas that for adults un-
der 40s was less than 1%. Also, those with high school/bache-
lor/graduate education showed a 1% or lower prevalence rate,
while the figure for elementary school graduates or those with
lower education was 4.36%. The prevalence rate was found to
be higher in rural areas than urban areas, increasing with lower
household income levels. Among occupation types, workers in
the agriculture and fishery industries were found to have high
prevalence rates for both sexes. These trends were more pro-

Table 1. Prevalence rate of rheumatoid arthritis according to age, sex and socio-economic characteristics

Overall Men Women
Variables " Prevalence SE . Prevalence SE . Prevalence S
rate (%) rate (%) rate (%)
Overall 17,311 1.45 0.10 7,341 0.62 0.10 9,970 2.27 0.16
Age (yr)
19-29 2,283 0.37 0.14 993 0.33 0.20 1,290 0.41 0.18
30-39 3,481 0.30 0.09 1,444 0.11 0.08 2,037 0.50 0.16
40-49 3,394 0.75 0.17 1,475 0.53 0.22 1,919 0.98 0.27
50-59 2,892 2.23 0.30 1,241 0.76 0.32 1,651 3.70 0.51
60-69 2,781 3.16 0.37 1,200 1.43 0.43 1,581 4.70 0.59
70+ 2,480 5.28 0.51 988 214 0.56 1,492 717 0.75
Residence 0.
Urban (Dong) 12,711 1.30 0.10 5,355 0.60 0.12 7,356 197 0.17
Rural (Eup or Myun) 4,600 213 0.25 1,986 0.73 0.20 2,614 3.52 0.42
Education
Elementary school or less 5,034 4.36 0.33 1,498 1.90 0.45 3,536 B1S5) 0.41
Middle school 1,926 2.34 0.39 910 153 0.54 1,016 3.17 0.59
High school 5914 0.64 0.11 2,686 0.44 0.14 3,228 0.86 0.16
Bachelor/Graduate 4,373 0.25 0.07 2,213 0.07 0.05 2,160 0.49 0.16
Household income level
1st quartile (very low) 3,619 3.23 0.31 1,401 1.33 0.31 2,218 4.76 0.48
2nd quartile (low) 4,216 1.29 0.19 1,784 0.58 0.21 2,432 1.96 0.29
3rd quartile (high) 4,489 1.16 0.17 1,952 0.63 0.23 2,637 1.70 0.27
4th quartile (very high) 4,549 0.86 0.12 2,027 0.34 0.13 2,522 1.42 0.23
Individual income level
1st quartile (very low) 4,225 1.50 0.17 1,809 0.52 0.15 2,416 247 0.32
2nd quartile (low) 4,200 1.60 0.20 1,764 1.1 0.30 2,436 2.06 0.27
3rd quartile (high) 4,225 1.37 0.20 1,791 0.44 0.20 2,434 2.29 0.32
4th quartile (very high) 4,223 1.31 017 1,800 0.48 0.17 2,423 213 0.30
Occupation
Manager/professional level 1,883 0.40 0.14 1,049 0.21 0.12 834 0.73 0.32
Office workers 1,212 0.32 0.17 666 0.20 0.20 546 0.51 0.30
Service workers/sellers 2,121 0.68 0.20 849 0.30 0.27 1,272 1.04 0.28
Agricultureffishery 1,633 3.15 0.52 825 1.10 0.34 808 5.87 1.06
Technicians/mechanics/assemblers 1,582 0.57 0.25 1,347 0.57 0.27 235 0.58 0.58
Simple labor 1,483 147 0.29 596 0.563 0.26 887 2.31 0.51

SE, standard error.
*KNHANES IV participants.
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nounced among women. However no distinct trend was found
between the prevalence rate and the individual income level
(Table 1).

According to the logistic analyses, the odds of RA prevalence
for female respondents were 3.15 (95% CI, 2.24 to 4.45) times
higher than those of their male counterparts and were statisti-
cally significant. The prevalence rate increased with age (odds
ratio [OR], 1.06; 95% CI, 1.05 to 1.07), and decreased with
higher education (high school: OR, 0.41, bachelor/graduate:
OR, 0.18). These differences were statistically significant when
controlling for sex and age. However, there was no statistically
significant difference of prevalence rate by residence, household
income level, individual income level, and occupation after con-
trolling for sex and age (Table 2).

Employment status of RA patients

The population aged 45 to 64 was divided into the RA popu-
lation and the non-RA population. The number of respondents
included in this analysis of employment status was 133 in the

RA population and 5,774 in the non-RA population. The num-
ber of female respondents among them stood at 114 and 3,221,
respectively. When this was used to estimate the total popula-
tion with (or without) RA in Korea, the total RA population
and total non-RA population were found to include 236,265
and 12,061,610 adults aged 45 to 64 years, respectively. The
employment rate of the total population without RA was 68.1%
(95% CI, 66.3 to 69.8), while it was 41.7% (95% CI, 31.8 to
51.5) for the total population with RA, showing a statistically
significant difference. The difference in employment rate be-
tween the RA and non-RA populations was observed in both
sexes: 83.4% (95% Cl, 81.6 to 85.2) and 63.2% (95% Cl,38.8
to 87.6) for men and 52.3% (95% Cl, 50.0 to 54.7) and 35.3%
(95% Cl, 25.8 to 44.8) for women. The employment rate of the
RA population was statistically significantly lower than that of
the non-RA population for both male and female respondents
(Table 3).

As indicated earlier in research methodology, the number of
male respondents aged 45 to 64 classified as the RA population

Table 2. Sex- and age-adjusted odds ratios of rheumatoid arthritis with socio-economic characteristics by logistic regression analysis

95% ClI
Variables OR = = p-value
Lower limit Upper limit

Sex

Men Reference

Women 3.15 2.24 4.45 <0.001
Age (yr) 1.06 1.05 1.07 <0.001
Residence

Urban (Dong) Reference

Rural (Eup or Myun) 1.10 0.83 1.46 0.52
Education

Elementary school or less Reference

Middle school 0.96 0.64 1.44 0.85

High school 0.41 0.26 0.64 <0.001

Bachelor/Graduate 0.18 0.09 0.37 <0.001
Household income level

1st quartile (very low) Reference

2nd quartile (low) 0.80 0.55 1.15 0.23

3rd quartile (high) 0.96 067 1.36 0.80

4th quartile (very high) 0.71 0.49 1.04 0.08
Individual income level

1st quartile (very low) Reference

2nd quartile (low) 1.07 0.77 150 0.67

3rd quartile (high) 0.93 0.65 1.34 0.70

4th quartile (very high) 0.84 0.60 1.18 0.31
Occupation

Manager/professional level Reference

Office workers 0.49 0.17 1.46 0.20

Service workers/sellers 0.62 0.36 1.08 0.09

Agricultureffishery 1.28 0.89 1.85 0.18

Technicians/mechanics/assemblers 0.82 0.34 2.01 0.67

Simple labor 0.84 0.55 1.28 0.41

OR, odds ratio; Cl, confidence interval.
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in the KNHANES IV was a meager 19 out of 133 in total. There-
fore, all the analyses described below are only about female re-
spondents in the same age group.

An analysis of the causes of unemployment among individu-
als in between jobs showed that the main reason for unemploy-
ment was “health-related problems” for both populations, thou-
gh the proportion of such responses was higher in the RA pop-
ulation (Table 4).

Among the occupation types for employed individuals, the
two groups showed similar distribution by occupation type, ex-
cept for the proportion of the response “agriculture/fishery”
being higher for the RA population (Table 5). However, there
was a statistically significant difference between employment
types for the non-RA population and the RA population. In the
population without RA, the weight of wageworkers was the
highest at 55.6 %. In the population with RA, however, the pro-
portion of unpaid family workers was relatively high at 29.7%
(Table 5).

sick leave experience was 6.7% in the non-RA population and
9.7% in the RA population, which did not constitute a statisti-
cally significant difference. Similarly, the sick-in-bed experience
was 9.4% in the non-RA population and 10.0% in the RA po-
pulation. In the recent month the sick leave experience due to
RA was 1.7%, and the sick-in-bed experience due to RA was
3.9% (Table 6).

DISCUSSION

This study investigated the prevalence characteristics of RA
by gender in the adult population aged 19 or over and perform-
ed comparative analysis of employment characteristics between
the population with RA and the population without RA within

Table 4. Reasons for unemployment of unemployed female individ-
uals with and without rheumatoid arthritis (RA) aged 45 to 64

The analysis of sick leave experiences due to disease or injury Without RA With RA
in the recent month showed that the proportion of those with n*=1,457 n*=69
Nf=2,813,068 N'=115,686
Table 3. Employment rates of individuals with and without rheuma- Rate (%) SE  Rate(%) SE
toid arthritis (RA) aged 45 to 64 (1000) (100.0)
Without RA With RA Don't need to work 25.4 17 16.3 50
N*=5774 N'=12,061,610 n*=133 N'=236265 p-value Atschool 0.5 0.2 - -
Retired 3.1 0.5 19 19
Rate (%) SE Rate (%) SE Health related problem(s) 295 1.7 471 6.9
Total 68.1 09 4.7 50 <0.001 Laid offstill finding a job 14.2 11 71 3.8
Male 83.4 0.9 63.2 12.4 0.04 Child care/nursing someone 19.3 1.3 15.8 5.2
Female 52.3 1.2 35.3 4.8 0.001 Other 8.0 10 1.8 515

SE, standard error.
*KNHANES IV participants; "Estimated number of the Korean population
aged 45-64.

SE, standard error.
*KNHANES IV participants; "Estimated number of the Korean female popu-
lation aged 45-64.

Table 5. Types of occupation and employment of employed female individuals with and without rheumatoid arthritis (RA) aged 45 to 64

Without RA With RA
p-value
Rate (%) SE Rate (%) SE
Occupation type n*=1,746 Nf=3,115,086 n*=44 N'=64,239 0.16
(100.0) (100.0)
Manager/professional level 8.7 09 29 28
Office workers 54 0.7 58 4.0
Service workers/sellers 349 15 31.4 8.2
Agricultureffishery 12.7 14 28.11 7.3
Technicians/mechanics/assembler 8.6 0.9 44 4.2
Simple labor 29.7 14 27.4 7.3
Employment type n*=1,747 N'=3,115,866 n*=44 N'=64,239 0.02
(100.0) (100.0)
Wageworker 55.6 17 39.2 8.1
Self-employed/employer 30.0 15 31.1 7.2
Unpaid family worker 144 1.1 29.7 7.7

SE, standard error.

*KNHANES IV participants; "Estimated number of the Korean female population aged 45-64.
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Table 6. Experience rates for sick in bed and sick leave of employ-
ed female individuals with and without rheumatoid arthritis (RA) aged

4510 64

Without RA With RA
p-value
Rate (%) SE  Rate(%) SE
Sick in bed n*=3,238 n*=114
N =5,984,860 Nf=181,877
9.4 0.6 10.0 32 0.85
Sick leave n*=1,747 n*=44
Nf=3,113,938 Nf=64,239
6.7 0.8 9.7 5.0 0.50
Sick in bed due to RA 39 2.1
Sick leave due to RA 17 16

SE, standard error.
*KNHANES IV participants; "Estimated number of the Korean female popu-
lation aged 45-64.

the population aged 45 to 64.

The RA prevalence rate of the Korean population was found
to be approximately 1.45%, and the prevalence rate of women
was 3.7 times greater than that of men, which is in agreement
with previous research [1,5]. The gap in prevalence by socio-
economic characteristics would be mostly attributable to the
proportion and age of female respondents in each group. This is
because there was no statistical significant difference in the pre-
valence rate by socioeconomic status after controlling for sex
and age, except the prevalence rate by education level.

The employment rate of the RA population was found to be
significantly lower than that of non-RA population for both
sexes. More than half the RA population aged 45 to 64 was un-
employed, and a majority of the unemployed RA population
could not be employed due to health reasons. It is predicted
that work disability due to RA will likely increase as the rate of
economic activity participation by women continues to increase
in the future [6,11]. Compared to the non-RA population, RA
population showed a high tendency to be unpaid family work-
ers rather than to be wageworkers, self-employed, or employers
participating in economic activities. This implies a low income
level for the RA population. For the wageworkers, however,
weekly working hours made no difference between the RA and
non-RA populations.

There were no statistically significant differences in the pro-
portion of those with sick leave experience due to disease or
injury in the recent month, but the figure was found to be high
for RA patients. In this study, the proportion of those having
taken sick leaves due to RA was 1.6% for RA patients, which is
lower than what is observed elsewhere around the world. The
proportion of individuals with sick leave experience in the re-
cent three months was found to be 33% in Germany [17]; those
with such experience in the recent two weeks accounted for
16% in the Netherlands [18]. A similar finding to us was also

reported in a study involving the American population [19].
The low proportion of those with sick leave experience can be
understood in the context of Korean workplace culture where
negative views prevail on those taking sick leave as well as the
psychological pressure facing workers who are concerned about
the potential disadvantages of taking sick leaves [20].

This study has several limitations. Due to the nature of the
cross-sectional survey used in this case, the recall bias cannot
be eliminated. The sample design of KNHANES was intended
to represent the Korean population; the fact that there were
only 133 RA patients aged 45 to 64, however, may be regarded
as a limitation. In particular, only 19 out of the 133 respondents
were men. For this reason, the standard error was large in the
detailed analysis. In addition, special attention is required when
interpreting the results: though both the RA and non-RA popu-
lations were confined to women aged 45 to 64 when analyzing
the association between RA and employment status, the two
groups may feature different socio-demographic characteristics
that this study could not take into account.

Despite these limitations, the significance of this study lies in
its presentation of the latest socio-economic prevalence charac-
teristics of RA and the employment conditions of RA patients
using the health interview survey data of KNHANES IV. Be-
cause KNHANES is a periodically conducted nationwide sur-
vey, the present study would be meaningful as preliminary re-
search in case similar research is pursued employing KNHANES
data. In addition, this study would have greater significance as
preliminary data when considering societal productivity loss
due to RA.

The results of this study show that elderly women account for
the majority of the Korean RA patient population, and that the
prevalence rate increases with age for both sexes and with a
lower education level. Furthermore, the Korean RA population
has a much lower employment rate compared to the popula-
tion without RA for both sexes. For this reason, RA is expected
to result in considerable productivity loss in Korea as well.

ACKNOWLEDGEMENTS

This work was supported by the SRC Research Center for
Women'’s Diseases of Sookmyung Women’s University (2011).

CONFLICT OF INTEREST

The authors have no conflicts of interest to declare for this
study.



Kwon J-M et al.: Socioeconomic and Employment Status of Rheumatoid Arthritis Patients

REFERENCES

1. Hur NW, Choi CB, Uhm WS, Bae SC. The prevalence and trend of
arthritis in Korea: results from Korea National Health and Nutrition
Examination Surveys. J Korean Rheum Assoc 2008; 15: 11-26. (Ko-
rean)

2.Kim YJ, Choi CB, Sung YK, Lee H, Bae SC. Characteristics of Ko-
rean patients with RA: a single center cohort study. J Korean Rheum
Assoc 2009; 16: 204-212. (Korean)

3.Ko HJ, Kim HY. Recent advance in rheumatoid arthritis. J Korean
Med Assoc 2009; 52: 645-652. (Korean)

4.Kim J, Song YW. Medical treatment of rheumatoid arthritis (II): cur-
rent biologic agents and newly developing drugs. J Korean Med As-
soc 2010; 53: 880-888. (Korean)

5.Kvien TK. Epidemiology and burden of illness of rheumatoid arthri-
tis. Pharmacoeconomics 2004; 22: 1-12.

6. Verstappen SM, Bijlsma JW, Verkleij H, Buskens E, Blaauw AA, ter
Borg EJ, et al. Overview of work disability in rheumatoid arthritis
patients as observed in cross-sectional and longitudinal surveys. Ar-
thritis Rheum 2004; 51: 488-497.

7. Eberhardt K, Larsson BM, Nived K, Lindqvist E. Work disability in
rheumatoid arthritis--development over 15 years and evaluation of
predictive factors over time. J Rheumatol 2007; 34: 481-487.

8. Hallert E, Husberg M, Jonsson D, Skogh T. Rheumatoid arthritis is
already expensive during the first year of the disease (the Swedish
TIRA project). Rheumatology (Oxford) 2004; 43: 1374-1382.

9. Lundkvist J, Kasténg F, Kobelt G. The burden of rheumatoid arthritis
and access to treatment: health burden and costs. Eur J Health Econ
2008; 8: S49-S60.

10. Sokka T. Work disability in early rheumatoid arthritis. Clin Exp Rheu-

matol 2003; 21: S71-S74.

11. Yelin E. Cost of musculoskeletal diseases: impact of work disability
and functional decline. J Rheumatol Suppl 2003; 68: 8-11.

12. Burton W, Morrison A, Maclean R, Ruderman E. Systematic review
of studies of productivity loss due to rheumatoid arthritis. Occup Med
(Lond) 2006; 56: 18-27.

13. Dunlop DD, Manheim LM, Yelin EH, Song J, Chang RW. The costs
of arthritis. Arthritis Rheum 2003; 49: 101-113.

14.Korea Centers for Disease Control and Prevention (KCDC). The
Fourth Korea National Health and Nutrition Examination Survey
(KNHANES IV-1), 2007. Seoul: KCDC; 2008. (Korean)

15.Korea Centers for Disease Control and Prevention (KCDC). The
Fourth Korea National Health and Nutrition Examination Survey
(KNHANES IV-2), 2008. Seoul: KCDC; 2009. (Korean)

16.Korea Centers for Disease Control and Prevention (KCDC). The
Fourth Korea National Health and Nutrition Examination Survey
(KNHANES IV-3), 2009. Seoul: KCDC; 2010. (Korean)

17. Huscher D, Merkesdal S, Thiele K, Zeidler H, Schneider M, Zink A,
et al. Cost of illness in rheumatoid arthritis, ankylosing spondylitis,
psoriatic arthritis and systemic lupus erythematosus in Germany. Ann
Rheum Dis 2006; 65: 1175-1183.

18. Verstappen SM, Boonen A, Verkleij H, Bijlsma JW, Buskens E, Ja-
cobs JW, et al. Productivity costs among patients with rheumatoid
arthritis: the influence of methods and sources to value loss of pro-
ductivity. Ann Rheum Dis 2005; 64: 1754-1760.

19. Sullivan PW, Ghushchyan V, Huang XY, Globe DR. Influence of
rheumatoid arthritis on employment, function, and productivity in a
nationally representative sample in the United States. J Rheumatol
2010; 37: 544-549.

20.Lee YN, Jung MH. Economic impact according to health problems
of workers. J Korean Acad Nurs 2008; 38: 612-619. (Korean)



