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Abstract

Background
Most women with systemic lupus erythematosus (SLE) are diagnosed with the disease in their
reproductive years, but the incidence and prevalence of SLE among women of childbearing age have not
been studied. The objective of this study was to estimate the incidence and prevalence of SLE among the
Korean women of childbearing age.

Methods
Women aged 20 to 44 years with SLE were identi�ed from National Health Insurance Service – National
Health Information Database (2009–2016), which contain health information of approximately 97% of
the Korean population. SLE was de�ned by International Classi�cation of Diseases, 10th revision code,
M32. Incidence and prevalence were calculated per 100,000 person-years and strati�ed by year and age.

Results
A total of 12,756 women with SLE were identi�ed. The incidence of SLE from 2011 to 2016 among
women in childbearing years was 8.18/100,000 person-years (95% CI 7.94–8.43), with the highest
incidence in 2016 (8.56/100,000 person-years, 95% CI 7.95–9.17) and the lowest incidence in 2012
(7.85/100,000 person-years, 95% CI 7.28–8.42). The prevalence of SLE from 2009 to 2016 among
women in childbearing years was 77.07/100,000 person-years (95% CI 75.76–78.39), with the highest
prevalence in 2014 (79.47/100,000 person-years, 95% CI 77.64–81.30) and the lowest in 2010
(74.19/100,000 person-years, 95% CI 72.45–75.93). The peak age for SLE incidence was between 25–39
years, and lower incidence was seen in the early (20–24 years) and late (40–44 years) childbearing age
periods. There was an increasing trend in prevalence according to age in women of childbearing age, with
the highest prevalence occurring in the 40–44 age group.

Conclusions
The risk and burden of SLE are high among women during their childbearing years. This calls for special
attention to this particular population group when allocating health resources.

Introduction
Systemic lupus erythematosus (SLE) is a chronic autoimmune disease that may affect various organ
systems [1]. Despite the improvement in medical care, SLE still carries a higher risk of death compared to
the general population with a reported 5-year survival of 95% [2]. Since SLE is a chronic disease with no
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de�nite cure, patients have to deal with the complications of the disease and its treatments throughout
their lifetime [3].

The worldwide incidence and prevalence of SLE vary greatly according to region and ethnicity, with an
incidence range of 0.3 to 23.2 per 100,000 person-years and a prevalence range of 0 to 241 per 100,000
people [4–9]. Despite the high regional and ethnic variation, one common feature of SLE epidemiology is
that the disease predominantly affects women during their childbearing years. SLE occurs more often in
women, with a female to male ratio of 9:1, and this ratio is higher (up to 15:1) during the reproductive
years [10, 11]. The peak incidence age for SLE in women is between the third and the �fth decades, during
the peak reproductive years, whereas peak incidence for men is later (�fth to seventh decades) [7, 9]. SLE
is the second most common autoimmune disease following thyroid disease in women of childbearing
age [12]. Furthermore, high rates of maternal and fetal complications have been reported among women
with SLE. Maternal complications such as lupus �are, hypertension, nephritis, pre-eclampsia, and
eclampsia and fetal complications such as fetal loss, stillbirths, preterm birth, and intrauterine growth
retardation were more frequent during pregnancy in women with SLE compared with healthy women [13–
15]. The disease also had a signi�cant psychosocial impact on family life in that many SLE women make
choices to limit family size due to concerns about the health of a child and their care [16–18]. Thus,
women of childbearing age with SLE are among the most vulnerable population needing special
attention, since a high disease burden is imposed upon this particular population group.

To date, no studies have speci�cally examined the incidence and prevalence of SLE among women
during their childbearing years. Determining the nationwide incidence and prevalence rates of SLE in a
speci�c age group of women of childbearing age may yield important insights into the underlying biology
and can provide valuable information for the planning and allocation of health care resources. Therefore,
this study aimed to estimate the incidence and prevalence of SLE, including temporal trends and age
group variations, among Korean women of childbearing age using the nationwide population database.

Methods

Study design and study 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, and is a single insurer that provides coverage for almost the entire Korean population, as 97% of
the population is enrolled in the NHIS program and the remaining 3% (with low incomes) are covered by
the Medical Aid Program [19]. As of December 2014, the NHIS-NHID included all inpatient and outpatient
claims data as well as information on health care utilization for approximately 50 million Korean people
[20]. The target population in this study was women of childbearing age (de�ned as women between the
ages of 20–44 years) during the period from January 1, 2009 to December 31, 2016. This study was
approved by the Institutional Review Board of the National Health Insurance Service Ilsan hospital
(Institutional review board Number: NHIMC 2020-02-010), and it was conducted according to the
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principles of the Declaration of Helsinki. Since the database used in this study contains anonymized data
for research purposes, informed consent was not required.

Identi�cation of cases
In 2009, the government of the Republic of Korea subsidized medical expenses for patients with rare and
intractable diseases through a co-payment assistance policy which is called the Individual Copayment
Bene�ciaries Program (ICBP) [21], and SLE was designated as one of the rare diseases to be covered by
this program. Under this ICBP system, the NHIS has established a registration program which includes
codes for the targeted disease classi�ed per the Korean Standard Classi�cation of Diseases (KCD)-7
(based on the International Classi�cation of Diseases (ICD)-10), date of de�nite diagnosis, and tests
performed for the con�rmation of the diagnosis. In case of SLE, patients who satis�ed 1997 American
College of Rheumatology (ACR) classi�cation criteria for SLE or 2009 Systemic Lupus International
Collaborating Clinics (SLICC) criteria were registered. For an accurate identi�cation of cases, we used
data from January 1, 2009 to December 31, 2016 with the assumption that all SLE patients have been
accurately coded since 2009. We identi�ed SLE cases using the diagnostic code M32 based on
International Classi�cation of Diseases, 10th revision, during this period.

Outcome measures and analysis
For incidence, the year-speci�c numerator was the number of subjects who were incident cases in the
speci�c calendar year, and the denominator was the total mid-year population at risk. When calculating
incidence, data from January 1, 2011 to December 31, 2016 were used since prior data from a period of
at least one-year prior is required and a washout period of at least one year is needed to minimize
prevalent cases identi�ed as incident cases. For annual prevalence, the year-speci�c numerator was the
number of prevalent cases in the speci�c calendar year, and the denominator was the total mid-year
population from the Korean National Statistical O�ce for that speci�c year. Prevalence rates were
identi�ed from 2009 to 2016. Crude rates, age-speci�c rates, standardized rates adjusted for age and 95%
con�dence intervals (CIs) were calculated. All statistical analyses were performed using SAS version 9.4
(SAS Institute, Cary, NC, USA).

Results

Incidence
Of total 9,139,933, 4,487 women were newly diagnosed with SLE between 2011 and 2016. The average
incidence was 8.18/100,000 person-years (95% CI 7.94–8.43).

Temporal trend

Table 1 shows the trend in incidence by year. Incidence of SLE was relatively constant throughout the
years analyzed, with the highest incidence in 2016 (8.56/100,000 person-years, 95% CI 7.95–9.17) and
the lowest incidence in 2012 (7.85/100,000 person-years, 95% CI 7.28–8.42).
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Table 1
Incidence of SLE in women of childbearing age (20–44) by year from 2011 to

2016
Years Total female

population

Number of

cases

Incidence

per 105 PYs

95%

CI

2011 9361241 771 8.24 (7.65–8.82)

2012 9290139 729 7.85 (7.28–8.42)

2013 9207754 742 8.06 (7.48–8.64)

2014 9106227 771 8.47 (7.87–9.06)

2015 8994585 714 7.94 (7.36–8.52)

2016 8879651 760 8.56 (7.95–9.17)

SLE systemic lupus erythematosus, CI con�dence interval, PYs person-years

Age

To analyze the trends in incidence according to ages, we calculated the age-speci�c incidence rate for
2013. The peak age of SLE incidence in women of childbearing age was between 25–39 years, with
bimodal peaks at 25–29 years and 35–39 years. The incidence of SLE was lower among women in the
early (20–24 years) and late (40–44 years) childbearing age periods (Fig. 1A).

Prevalence
From 2009–2016, 12,756 women between the age of 20 to 44 years were diagnosed with SLE. The
average prevalence of SLE in women in childbearing years was 77.07/100,000 person-years (95% CI
75.76–78.39).
Temporal trend

Table 2 shows the trend in prevalence by year. The prevalence of SLE in women during their childbearing
years showed minimal year to year variation with the highest prevalence in 2014 (79.47/100,000 person-
years, 95% CI 77.64–81.30) and the lowest prevalence in 2010 (74.19/100,000 person-years, 95% CI
72.45–75.93).
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Table 2
Prevalence of SLE in women of childbearing age (20–44) by year from 2009 to

2016
Years Total female Number of

cases

Prevalence

per 105 PYs

95%

CIpopulation

2009 9490033 7371 77.67 (75.90–79.44)

2010 9407485 6979 74.19 (72.45–75.93)

2011 9361241 7118 76.04 (74.27–77.80)

2012 9290139 7177 77.25 (75.47–79.04)

2013 9207754 7202 78.22 (76.41–80.02)

2014 9106227 7237 79.47 (77.64–81.30)

2015 8994585 6950 77.27 (75.45–79.09)

2016 8879651 6791 76.48 (74.66–78.30)

SLE systemic lupus erythematosus, CI con�dence interval, PYs person-years

Age

The age-speci�c prevalence rate in 2013 was calculated to de�ne prevalence in different age groups of
the women in childbearing years (Fig. 1B). An increase in prevalence with advancement in age was noted
among women during their childbearing years, with the highest prevalence in the 40–44 age group. A
steep increase in prevalence was observed between the age-groups of 20–24 and 25–29 years, followed
by a near plateau in the 30–34 age group, with a gradual increase thereafter.

Discussion
This is the �rst nationwide population-based, epidemiologic study of SLE among women of childbearing
age in South Korea using NHIS-NHID that includes health information from nearly the entire Korean
population. Our study found high incidence and prevalence rates of SLE in women during childbearing
years, re�ecting a high burden of disease in this particular population.

An average of 8.12 per 100,000 Korean women of childbearing age per year were at risk for developing
SLE in this study. This average incidence was higher than the incidence reported previously in the total
Korean population (3.72/100,000 person-years) and in Korean women of all ages (6.52/100,000 person-
years), according to a study using information from the same database from the years 2005 to 2015 [7].
This suggests that women of childbearing age are a high-risk population for developing SLE. The
incidence of SLE among Korean women of childbearing age was also higher compared with the overall
incidence of SLE in the United States (US), Europe, and Asia. A recent epidemiologic review reported



Page 7/12

overall SLE incidences 5.2–7.2/100,000 person-years in the US [22–24], 1.0-4.9 in Europe [4, 5, 25], and
2.8–8.1 in Asia [21, 26–28].

A previous study reported a decrease in the incidence of SLE between 2005 and 2010 and then a slight
annual increase until 2015 in Korea [7], but we observed a relatively constant rate of SLE incidence
among Korean women of childbearing age. This suggests that the risk of developing SLE for the total
population in a given year is affected by extrinsic factors including differences in environmental
exposures such as an in�uenza epidemic, whereas the risk of developing SLE for the speci�c
sociodemographic group of women of childbearing age is mainly affected by intrinsic factors such as
age, gender, and female sex hormones [29, 30].

Although there was a slight bimodal pattern in incidence by age, the peak age of incidence in this study
was between 25–39 years, with a lower incidence rate in the early (20–24 years) and late (40–44 years)
childbearing age periods, suggesting that women are at risk of developing SLE during the period of time
when they are most likely to have children (25–39 years). These results are consistent with previous
Koreans studies that have reported a peak age of incidence in the 30–39 year age ranges [7, 21]. The
peak age of incidence for SLE in other countries varies: Taiwan and Spain have peak incidence at the age
of 20–29, and in Norway, the peak incidence age is 16–29 [11, 31, 32]. However, the incidence of SLE
increases steadily with age in the US, peaking in women over �fty [33]. This might be related to an
increased frequency of late-onset SLE in the Caucasian population [34].

The average prevalence of SLE in women during their childbearing years was 77.07/100,000 person-
years (95% CI 75.76–78.39). The prevalence of SLE in women of childbearing age was 3.6-fold higher
than the prevalence in total Korean population (28.02/100,000 person-years), which was reported using
the same database from 2005–2015, and 1.5-fold higher than the prevalence in Korean women of all
ages (51.00/100,000 person-years) [7]. Most studies report higher prevalence rates in women than in the
overall population. Although there is no prevalence data for women of childbearing age, the prevalence in
women was much higher in the US (159.8/100,000) and Taiwan (179.4/100,000) compared to Korea [26,
35]. Higher prevalence rates of SLE in women of childbearing age may re�ect higher incidences of SLE in
this speci�c age group compared to their lifetime risk as shown in this study.

Although we found a year to year variation of SLE prevalence in the total Korean population with a
maximum of 14.2/100,000 person-years [7], there was less variation in the prevalence among women of
childbearing age, suggesting that childbearing age itself imposes a signi�cant burden on women with
SLE.

The prevalence of SLE increased with age in women during their childbearing years, with a peak
prevalence in the 40–44 year of age ranges. This �nding is consistent with other studies in the total
population [7]. This age-speci�c prevalence trend in SLE re�ects the fact that SLE is a chronic
autoimmune disease that requires lifelong management [3]. A steep increase in prevalence that plateaus
in the 30–34 age group appeared to be related to a higher incidence between the ages of 25–39 years
compared to the incidence in the 20–24 and 40–44 age groups. The plateau in prevalence of the 30–34
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age group also coincides with the peak age for childbirth in Korea [36]. This suggests that Korean women
of childbearing years have to face the burden of SLE through their pregnancies and childbirth.

Despite these important �ndings, this study has some limitations. First, since the NHIS-NHID are collected
for insurance claim purposes only, the diagnostic codes may be inaccurate. To minimize this problem, we
only included NHIS data starting from 2009, since all SLE patients were registered with an accurate
diagnostic code to receive bene�ts from the government on a newly launched individual co-payment
program for rare and intractable diseases which started in the second half of the year of 2008. Second,
as NHIS data is limited to information on patients who visited health institutions, the prevalence and
incidence rates might be underestimated. However, such an underestimation may have only slightly
impacted our results, since the NHIS covers the entire population of Korea. Nevertheless, this is the �rst
study de�ning incidence and prevalence rates for SLE among women of childbearing age, a unique
population group with a high disease burden.

Conclusions
In conclusion, the risk of SLE is high in women during their childbearing years and this population bears a
signi�cant disease burden. With advancements in disease management and improved survival rates, SLE
is no longer a rare disease in women of childbearing age. Therefore, special attention should be paid to
this particular population group when allocating health resources. Further research assessing the
functional burden of SLE such as disability-adjusted life years (DALY) and economic burden are needed
to further understand the overall burden of the disease for this age group.
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Figures

Figure 1

(a) Age-speci�c incidence of systemic lupus erythematosus (SLE) in women of childbearing age (20-44)
in 2013 (b) Age-speci�c prevalence of SLE in women of childbearing age (20-44) in 2013


