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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic autoimmune inflam-
matory arthritis associated with a substantial burden of 
functional disability. According to Global Burden of Disease 
Study 2017, there were almost 20 million prevalent and 
1.2 million incident cases of RA globally [1]. The worldwide 
incidence and prevalence of RA vary greatly according to 
region and ethnicity; the highest prevalence and incidence 
is in North America and the lowest in Southeast Asia [1,2].

Despite the high regional and ethnic variation, one com-
mon feature of RA epidemiology is that the disease more 
frequently affects women than men. The prevalence of RA 
is approximately 2-fold higher in women than in men, par-
ticularly in those ≤ 70 years of age [1-4]. In recent decades, 
the average age of women at childbirth has significantly in-
creased globally. It is currently ≥ 30 years [5]. Therefore, it 
is more likely for women to have children after a diagnosis 
of RA. This disease has a significant impact on childbearing 
and family life; impaired fertility and fecundity have been 
reported among women with RA [6,7]. Furthermore, many 
women with RA choose to limit their family size due to con-
cerns about their children’s health and their own personal 
welfare [8]. Women with RA have less favorable pregnan-
cy and offspring outcomes than unaffected women, in-

cluding increased risks of intrauterine growth retardation, 
preeclampsia, and offspring with a smaller size for their 
gestational age [9,10]. High disease activity appears to be 
an important factor associated with impaired fertility and 
adverse pregnancy and offspring outcomes [11,12]. Thus, 
women of childbearing age with RA are a vulnerable popu-
lation that require special attention.

To date, no studies have examined the incidence and 
prevalence of RA among women during their childbearing 
years. Determining theses rates nationwide may yield im-
portant insights into underlying disease biology. Additioinal-
ly, it will provide valuable information for the planning and 
allocation of health care resources. The presence of rheuma-
toid factor (RF) or anti-cyclic citrullinated peptide antibodies 
(ACPA) is an important predictor of disease severity [13,14]; 
therefore, RA incidence and prevalence determined by se-
rological status could provide a better understanding of the 
risk and burden of this disease in a given population. This 
study aimed to estimate the incidence and prevalence of 
seropositive rheumatoid arthritis (SPRA), including temporal 
trends and age group variations, among Korean women of 
childbearing age using a nationwide population database.

Background/Aims: Women with rheumatoid arthritis (RA) are often diagnosed with the disease during their reproductive 
years; however, its incidence and prevalence among women of childbearing age have not been studied. The objective of this 
study was to estimate the incidence and prevalence of seropositive rheumatoid arthritis (SPRA) among Korean women of 
childbearing age. 
Methods: Women aged 20 to 44 years with SPRA were identified from National Health Insurance Service-National Health 
Information Database (2009 to 2016). SPRA was defined by International Classification of Diseases, 10th revision code, M05. 
Incidence and prevalence were calculated per 100,000 person-years and stratified by year and age. 
Results: The average incidence and prevalence of SPRA from 2011 to 2016 among women of childbearing age was 
24.1/100,000 person-years (95% confidence interval [CI], 23.7 to 24.5) and 105.2/100,000 person-years (95% CI, 100.9 to 
109.5), respectively. The incidence increased annually from 21.0/100,000 person-years (95% CI, 20.1 to 21.9) in 2009 to 28.4 
person-years (95% CI, 27.3 to 29.5) in 2016. Similarly, the prevalence increased annually from 95.7/100,000 person-years 
(95% CI, 93.7 to 97.6) in 2009 to 111.0 person-years (95% CI, 108.9 to 113.2) in 2015, with a slight decrease in 2016 (110.4 
person-years; 95% CI, 108.2 to 112.6). The incidence and prevalence of SPRA increased with advancing age. The peak age 
for both incidence and prevalence of SPRA among women of childbearing age was 40 to 44 years.
Conclusions: The risk of SPRA is high in women during their childbearing years; this population bears a significant disease 
burden. This calls for special attention to this particular population group to reduce the risk and burden of this disease.
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METHODS

Study design and population
We conducted a nationwide retrospective study using the 
Korean National Health Insurance Service-National Health 
Information Database (NHIS-NHID) from 2009 to 2016. The 
Korean NHIS was founded in 2000. It is a single insurer that 
provides coverage for 97% of the Korean population. The 
remaining 3% (with low incomes) are covered by the Medi-
cal Aid Program [15]. As of December 2014, the NHIS-NHID 
included all inpatient and outpatient claims and health care 
utilization data for approximately 50 million Korean peo-
ple [16]. The target population in this study was women 
of childbearing age (defined as women between the ages 
of 20 to 44 years) from January 1, 2009 to December 31, 
2016. We defined childbearing age as 20 to 44 years as in 
a study by Choi et al. [17] since half of all Korean women 
experience menopause between 46 and 50 years of age 
[18], and the Korean population census provides population 
statistics in age groups with 5-year-intervals. This study was 
approved by the Institutional Review Board of the National 
Health Insurance Service Ilsan Hospital (Institutional Review 
Board Number: NHIMC 2020-07-004) and conducted ac-
cording to the principles of the Declaration of Helsinki. The 
database used in this study contains anonymized data for 
research purposes; therefore, written informed consent was 
not required.

Case identification
In 2009, the government of the Republic of Korea subsi-
dized medical expenses for patients with rare and intracta-
ble diseases through a copayment assistance policy called 
the Individual Copayment Beneficiaries Program (ICBP). 
SPRA was designated as a rare disease covered by this pro-
gram. Under the ICBP system, the NHIS established a regis-
tration program that includes codes for the targeted disease 
classified by the Korean Standard Classification of Diseases 
(KCD)-7 (based on the International Classification of Dis-
eases [ICD]-10), date of definitive diagnosis, and tests per-
formed to confirm the diagnosis. In the case of RA, patients 
who satisfied the American College of Rheumatology (ACR) 
1987 revised criteria for the classification of RA or the 2010 
ACR/European League Against Rheumatism (EULAR) RA 
classification criteria and showed positivity for RF or ACPA 
were registered. To identify cases for this study, we used 
data from January 1, 2009 to December 31, 2016, with the 

assumption that all patients with SPRA have been accurately 
coded since 2009. We identified SPRA cases using the ICD-
10 code, M05, during this period.

Outcome measures and analysis
For incidence, the year-specific numerator was the number 
of patients who were incident cases in the specific calendar 
year. The denominator was the total mid-year population at 
risk. When calculating the incidence, data from January 1, 
2011 to December 31, 2016, were used because data from 
at least 1-year prior and a washout period of at least 1 year 
are required to minimize the prevalent cases identified as 
incident cases. 

For annual prevalence, the year-specific numerator was 
the number of prevalent cases in the specific calendar year. 
The denominator was the total mid-year population from 
the Korean National Statistical Office for that specific year. 
Prevalence rates were identified from 2009 to 2016. Crude 
rates, age-specific rates, standardized rates adjusted for 
age, and 95% confidence intervals (CIs) were calculated. 
The age-specific incidence and prevalence rate trends were 
similar for all years; therefore, we randomly selected the year 
2013 to estimate the age specific incidence and prevalence 
rates because this was in the middle of the study period. All 
statistical analyses were performed using SAS version 9.4 
(SAS Institute, Cary, NC, USA).

RESULTS

Incidence
Of the 9,139,933 women aged 20 to 44 years, 13,193 were 
newly diagnosed with SPRA between 2011 and 2016. The 
average incidence was 24.1/100,000 person-years (95% CI, 
23.7 to 24.5). 

Temporal trend 
Table 1 shows the trend in incidence per year. The incidence 
of SPRA increased annually from 21.0/100,000 person-years 
(95% CI, 20.1 to 21.9) in 2011 to 28.4 person-years (95% 
CI, 27.3 to 29.5) in 2016 among women of childbearing 
age. 

Age
To analyze the trends in incidence according to age, we cal-
culated the age-specific incidence rate for 2013 in wom-
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en of childbearing age. The incidence of SPRA increased 
with advancing age; it was lowest in the 20 to 24 years 
age group (1.3/100,000 person-years; 95% CI, 0.8 to 1.9) 
and highest in the 40 to 44 years age group (28.3/100,000 
person-years; 95% CI, 26.0 to 30.5). The steepest increase 
in incidence was observed between the 30 and 34 years 
(13.9/100,000 person-years; 95% CI, 12.2 to 15.5) and 35-
39 years (22.9/100,000 person-years; 95% CI, 20.7 to 25.0) 
age groups (Fig. 1A). 

Prevalence
From 2009 to 2016, 24,590 women between 20 and 44 
years of age had a diagnosis of SPRA. The average prev-
alence of SPRA in women in their childbearing years was 
105.2/100,000 person-years (95% CI, 100.9 to 109.5).

Temporal trend 
Table 2 shows the trend in prevalence by year. In 2009, 

the prevalence of SPRA in women of childbearing age was 
95.7/100,000 person-years (95% CI, 93.7 to 97.6). A year-
ly increase in prevalence was observed thereafter, with a 
peak prevalence of 111.0/100,000 person-years (95% CI, 
108.9 to 113.2) in 2015. In 2016, the prevalence slightly 
decreased to 110.4/100,000 person-years (95% CI, 108.2 
to 112.6), compared with the peak prevalence in 2015.

Age
The age-specific prevalence rate in 2013 was calculated as 
the prevalence in different age groups of women in their 
childbearing years (Fig. 1B). An increase in the prevalence 
of SPRA with increasing age with the lowest prevalence in 
the 20 to 24 years age group (5.3/100,000 person-years; 
95% CI 4.1 to 6.4). The highest prevalence was in the 40 
to 44 years age group (230.0/100,000 person-years; 95% 
CI, 223.6 to 236.4). The steepest increase in prevalence 
was observed between the 35 and 39 years age group 
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Figure 1. (A) Age-specific incidence and (B) age-specific prevalence in 2013 for rheumatoid arthritis in women of childbearing age (20 to 
44 years).

Table 1. Incidence of rheumatoid arthritis in women of childbearing age (20 to 44 years) by year from 2011 to 2016

Years Total female population No. of cases Incidence, /105 PY 95% CI

2011 9,361,241 1,965 21.0 20.1–21.9

2012 9,290,139 2,018 21.7 20.8–22.7

2013 9,207,754 2,030 22.1 21.1–23.0

2014 9,106,227 2,157 23.7 22.7–24.7

2015 8,994,585 2,503 27.8 26.7–28.9

2016 8,879,651 2,520 28.4 27.3–29.5

PY, person-year; CI, confidence interval.

A B
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(143.6/100,000 person-years; 95% CI, 138.2 to 148.9) and 
40 and 44 years age group (230.0/100,000 person-years; 
95% CI, 223.6 to 236.4).

DISCUSSION

This is the first nationwide population-based, epidemiologic 
study of SPRA among women of childbearing age in South 
Korea using the NHIS-NHID, which includes health informa-
tion from nearly the entire Korean population. Our study 
found a yearly increase in the incidence and prevalence 
rates of SPRA in women of childbearing age. This reflects 
the significant risk and burden of disease in this particular 
population group. 

The average of incidence and prevalence rates of SPRA  
among Korean women of childbearing age were 24.1/ 
100,000 person-years and 266.8/100,000 person-years, re-
spectively. The incidence and prevalence of RA according to 
serological status have not been previously studied in Korea. 
One nationwide study in Korea including cases of SPRA and 
seronegative RA has shown an incidence of 28.5/100,000 
person-years in the total population, 44.3/100,000 per-
son-years in women of all ages, and 12.8/100,000 per-
son-years in men of all ages [19]. The prevalence was 0.29% 
in the total population, 0.46% in women of all ages, and 
0.12% in men of all ages in 2010 [19]. Approximately 85% 
of patients with RA have RF or ACPA in Korea [20,21]; there-
fore, the average incidence and prevalence of SPRA in wom-
en of childbearing age found in our study is comparable to 
those in the total Korean population. Furthermore, this is 
only slightly lower than the incidence in Korean women of 

all ages. This suggests that women of childbearing age are 
a high-risk population for SPRA and that a high disease bur-
den is imposed on this particular population. The incidence 
and prevalence rates of SPRA in women of childbearing age 
were not analyzed in previous studies in different geograph-
ical regions. However, we can infer from the Global Burden 
of Disease study (2017) that women of childbearing age 
have comparable incidence and prevalence rates with those 
of the total population [1]. More studies are required to ac-
curately evaluate the risk and burden of SPRA in women of 
childbearing age.

The incidence and prevalence of RA is dynamic; it varies 
over time and among different geographical regions [22-
27]. Despite variation in incidence and prevalence estimates, 
the overall annual rates of RA have increased globally from 
1990 to 2017 by 8.2% and 7.4%, respectively [1]. The prev-
alence of RA in Korea has increased from 0.28% in 2009 to 
0.32% in 2012 [19]. However, the incidence of RF-positive 
RA has declined in European populations between 1980 
and 2000 [28]. Furthermore, it has declined in Olmsted 
County, Minnesota, USA from 2005 to 2014 compared 
with the previous decade [29]. Additionally, a decline in 
the prevalence of RF-positive RA has been reported in Pima 
Indians from 1986 to 1995 when compared with previous 
decades. Potential reasons for this decreased incidence are 
unclear; however, changes in environmental factors, such as 
smoking and obesity, may have contributed to this decline. 

Similarly, a decline in SPRA in European populations has 
been reported in conjunction with a decline in cigarette 
smoking [30,31]. In a population-based study, obesity was 
associated with anti-CCP negative RA, especially in women 
[32]. In contrast to global trends of decreased incidence and 

Table 2. Prevalence of rheumatoid arthritis in women of childbearing age (20 to 44 years) by year from 2009 to 2016

Years Total female population No. of cases Prevalence, /105 PY 95% CI

2009 9,490,033 9,079 95.7 93.7–97.6

2010 9,407,485 9,128 97.0 95.0–99.0

2011 9,361,241 9,548 102.0 100.0–104.0

2012 9,290,139 9,907 106.6 104.5–108.7

2013 9,207,754 9,992 108.5 106.4–110.6

2014 9,106,227 10,066 110.5 108.4–112.7

2015 8,994,585 9,987 111.0 108.9–113.2

2016 8,879,651 9,802 110.4 108.2–112.6

PY, person-year; CI, confidence interval.
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prevalence of RF-positive RA, we found that the incidence 
and prevalence of SPRA increased annually from 2011 to 
2015 among women of childbearing age. This increased 
incidence and prevalence appears to coincide with a signifi-
cant increase in the prevalence of smoking in women aged 
19 to 34 years [33]. This suggests that environmental fac-
tors, such as cigarette smoking, increase the risk and burden 
of SPRA among women of childbearing age as reported in 
the total population. Seropositivity in RA is predictive of a 
more aggressive disease and poor long-term prognosis [34]; 
therefore, more efforts should be made to correct control-
lable environmental factors, especially in Korean women of 
childbearing age, to decrease the risk and burden of the 
disease in this population group.

We found an increased incidence and prevalence of 
SPRA with advancing age in women of childbearing age. 
This finding is expected as it has been shown globally in 
both male and female populations, with a peak incidence 
and prevalence in the age groups of sixth and seventh de-
cades of life and decreasing thereafter [1,9,28]. However, 
when we analyzed age-specific incidence and prevalence in 
detail by estimating these measures in 5-year intervals, we 
found that the steepest increase in incidence was observed 
between 30–34 and 35–39 years age groups. Interestingly, 
the steepest increase in prevalence was observed between 
the 35–39 and 40–44 years age groups. The average age 
at which Korean women give birth was 32.2 years for their 
first child, 33.8 years for their second child, and 35.2 years 
for their third child. This is the highest among Organization 
for Economic Co-operation and Development (OECD) coun-
tries according to statistics from 2019 [35]. Taken together, 
these data indicate that it is highly likely for women with 
SPRA to give birth after a diagnosis of RA. Many studies 
have shown that women with RA are an at-risk population 
for adverse pregnancy and offspring outcomes [9,10,36]; 
lower birth rates are demonstrated in women with RA [8]. 
Interestingly, we found decreased delivery rates in Korea 
women of childbearing age with SPRA (data not shown). 
Therefore, the additional burden of adverse pregnancy, off-
spring outcomes, and smaller family size is expected in Ko-
rean women of childbearing age. 

We have recently reported the incidence and prevalence 
of systemic lupus erythematosus (SLE) among Korean wom-
en of childbearing age using the same NHIS-NHID data-
base [37]. Although we found that risks of SLE and SPRA 
are high in women during their childbearing years and this 

population bears a significant burden of both diseases, a 
noteworthy difference was observed between the epidemi-
ology of SPRA and SLE. The incidence of SLE from 2011 
to 2016 showed minimal year on year variation. Moreover, 
the peak age of incidence coincided with the period of time 
when they are most likely to have children [37]. This finding 
suggested that the risk of developing SLE is mainly affect-
ed by intrinsic factors such as age, gender, and female sex 
hormones. However, we found increased incidence of SPRA 
during 2011 to 2016, which coincided with an increase in 
the prevalence of smoking in women aged 19 to 34 years 
in Korea. This suggests that environmental factors, such as 
cigarette smoking, increase the risk of SPRA among women 
of childbearing age. The recognition of epidemiologic differ-
ences in SLE and SPRA among women of childbearing age is 
important for the planning and allocating health resources 
to decrease the risks of these diseases in this particular pop-
ulation. Health care spending in Korea is concentrated on 
children and elderly; these populations receive more copay-
ment benefits when compared with out-of-pocket expendi-
tures. Additionally, medical costs are high in the elderly due 
to multiple associated comorbidities [38]. The ratio of med-
ical expenses to insurance premium was 14.82 for children 
aged 0 to 6 years and 7.04 for seniors aged > 65 years. By 
contrast, the ratio was 0.46 for adults aged 19 to 39 years 
[38]. RA is a chronic disease requiring lifelong treatment and 
many comorbidities develop over its course; therefore, allo-
cating heath expenses in women of childbearing age would 
decrease the risk of RA development and may contribute to 
a reduction in the long-term total health care costs in Korea. 

Despite these important findings, this study has some 
limitations. First, we defined SPRA cases based on ICD-10 
codes; therefore, the diagnosis may have been inaccurate. 
To minimize this problem, we only included NHIS-NHID 
data starting from 2009 since all patients with SPRA were 
registered based on the 1987 ACR or 2010 ACR/EULAR 
RA classification criteria with an accurate diagnostic code 
in order to receive benefits from the government through 
a newly launched individual co-payment program for rare 
and intractable diseases that was started in the second half 
of the year of 2008. Second, as NHIS-NHID data are limited 
to information on patients who visited health institutions, 
the prevalence and incidence rates might have been under-
estimated. However, this may have only slightly impacted 
our results because the NHIS is a single insurer that covers 
the entire population of Korea. Nevertheless, this is the first 
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study to define the incidence and prevalence rates of SPRA 
among women of childbearing age, a unique population 
group with a high disease burden. 

In conclusion, the risk of SPRA is high in women during 
their childbearing years. Therefore, this population bears a 
significant disease burden. The findings of this study may 
serve as benchmark data for the planning and allocation 
of health care resources to provide tailored maternal and 
child health care and education services for this particular 
population group. Moreover, it may contribute to reducing 
the burden and risk of RA on women of childbearing age. 
Further research assessing the functional burden, such as 
disability-adjusted life years, and economic burden of SPRA 
are required to further elucidate the overall burden of dis-
ease in this age group. 
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