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Purpose: The purpose of the present study was to identify the prevalence and clinical characteristics of borderline personality
disorder (BPD) in South Korea using the Korean National Health Insurance database (DB).

Materials and Methods: We used the National Health Insurance Service (NHIS)'s research DB (NHIS-2021-1-790) from January
1,2010 to December 31, 2019, to make customized DB including sociodemographic information and absence or presence of BPD
and other psychiatric disorders. The prevalence and the age of onset of BPD was estimated. To compare medical service utiliza-
tion between the BPD group and the control group, a 1:1:1 propensity score matching was employed, and the regression analysis
was conducted.

Results: The prevalence of BPD per 10000 people was 0.96 in 2010 and 1.06 in 2019. The prevalence ratio of males to females was
1:1.38in 2010 and 1:1.65 in 2019, showing that BPD was more prevalent in females. The patients’ overall average age of onset was
33.19+14.6 years, with the highest prevalence shown in 8503 people in their 20s. By administrative district, the highest prevalence
of BPD per 10000 people was shown in Seoul with 8.71 and the lowest in Jeollanam-do with 2.35. The BPD patients showed a pat-
tern of extensive use of general and mental healthcare services.

Conclusion: This study identified the prevalence of BPD on a national DB set in South Korea. Although the prevalence of BPD in
South Korea was relatively low compared to other countries, there was a steady increase in the number of BPD patients over a de-
cade, which may be possibly due to an increased awareness of mental health and campaigns among healthcare providers and
users in the country.
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Borderline personality disorder (BPD) is a complex, chronic
mental disorder characterized by self-concept, interpersonal
and emotional instability, a chronic feeling of emptiness, and
poor impulse control. A significant number of patients with
BPD have one or more psychiatric disorders with BPD-specif-
ically, 38.1% with physical disabilities, 26.3% with mood disor-
ders, 21.5% with substance abuse disorders, and 5.1% with
psychotic disorders.!

The prevalence of BPD is reported to be 0.7%-5.9%,*° with
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10% of psychiatry outpatients and 15%-20% of inpatients being
diagnosed with BPD.” The high prevalence of BPD is especially
problematic due to the patients’ frequent self-harm attempts
and high suicide rate.® About 90% of patients with BPD report
experience of inflicting self-harm in their lifetime,’ and 60%-
80% report suicide attempts; and 10% of this population die
from suicide-a rate that is 10%-50% higher than the suicide rate
of the general population.'**?

Patients with BPD also have high use of medical services due
to their impulsiveness, difficulty in controlling emotions, and
repeated self-destructive behavior, with 89.4% of patients visit-
ing medical institutions more than once a year, and the average
number of visits being 8.1 times.! Specifically, when demo-
graphic variables and axis I disorders were controlled, patients
with BPD had a higher likelihood of having received various
forms of psychotherapy and inpatient treatment compared to
patients with major depressive disorder, with inpatient treat-
ment being 4.95 times higher and individual therapy being
4.66 times higher.”® Furthermore, BPD patients sought various
modes of psychotherapy, inpatient treatment, and emergency
room visits more frequently compared to patients diagnosed
with other personality disorders and axis I disorders, and the
treatment plan compliance rate was found to be lower for pa-
tients with BPD."*®

These clinical features indicate that patients with BPD have
significant functional impairments in interpersonal/social sit-
uations. Despite the large socioeconomic burdens of high sui-
cide rate and increased usage of medical facilities, research on
the prevalence of BPD in South Korea is still lacking. Studies
using the national data set has been found to be beneficial in
enhancing the quality of medical services while considering
the associated costs."” In the current study, we investigated the
distinctive attributes of individuals diagnosed with BPD in
South Korea, including factors such as sex ratio, age of onset,
income level, regional disparities, and utilization of healthcare
services, and compared these findings with data from other
countries. In this study, we were able to elucidate the trajectory
of BPD incidence rates according to time and age groups, which
can also serve as a valuable resource for informing future plan-
ning of public health services specifically tailored to meet the
needs of BPD patients in South Korea.

Accordingly, investigating the prevalence of BPD in South Ko-
rea and other clinical characteristics may help us understand
the patients with BPD in the country.

MATERIALS AND METHODS

This study used a customized data from the National Health
Insurance Service (NHIS) database (DB) (NHIS-2021-1-790)
from January 1, 2010 to December 31, 2019. These data include
basic patient information, such as the patient’s age, sex, resi-
dence, and income quantile, as well as the primary diagnosis,
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secondary diagnosis, and the institution where the patient re-
ceived treatment. Customize data from the research DB refers
to data that have been processed and provided according to
the applicant’s purpose so that health and insurance data col-
lected, held, and managed by the NHIS can be used for policy
and academic research purposes. The other health information
data included in this study, except those mentioned, above in-
clude the subject’s presence of diagnosis about BPD, and other
psychiatric illnesses except for organic mental disorder.

The attestation of the diagnosis data was based on the Inter-
national Classification of Diseases, 10th Revision (ICD-10).
Subjects collected in this study consisted of patients diagnosed
with BPD (ICD-10 code F60.3) among inpatients and outpa-
tients from January 1, 2010 to December 31, 2019 (experimental
group). For the control groups, age and sex were matched using
1:1:1 propensity score matching based on the 2019 NHIS data.
Analysis was conducted by dividing the control group based
on whether or not the patients were diagnosed with psychiat-
ricillnesses.

This study was conducted after receiving review by Gang-
nam Severance Hospital’s Institutional Ethics Committee (IRB
Number: 3-2021-0081).

Data analysis
The prevalence of BPD per 10000 people was calculated by the
year, administrative district, age, and sex based on the data ob-
tained through examining the number of patients diagnosed
with BPD for 10 years (ICD-10 Code F60.3) from 2010 to 2019.
Annual prevalence was calculated as point prevalence. This
was done by dividing the number of patients with BPD for a
year by the total population of that year and multiplying the
result by 10000 people. The number of BPD patients (numera-
tor) were recognized through the NHIS data, while the total
population (denominator) was identified using the National
Statistics Portal (https://kosis.kr/). Prevalence by sex, age, and
administrative district was calculated as period prevalence.
This was done by dividing the number of patients with BPD
from 2010 to 2019 by the average population in the same period
and multiplying the result by 10000 people. The average popu-
lation was derived by taking the total population for each year
from 2010 to 2019 through the National Statistics Portal (https://
kosis.kr/) and calculating the average of these values. When
analyzing the data, age was calculated as of 2010 when track-
ing began. Age groups were divided at 10-year intervals based
on the end of the year as follows: 20-29 years, 30-39 years, 40-
49 years, 50-59 years, 60-69 years, and 70 years or older. The
prevalence per 10000 people in each age group was calculated
by dividing the number of patients with BPD from 2010 to 2019
in each age group by the average population in the same period
for each age group and multiplying the result by 10000 people.
Classification according to administrative district divided
South Korea into 17 regions: Seoul, Busan, Daegu, Incheon,
Gwangju, Daejeon, Ulsan, Sejong, Gyeonggi-do, Gangwon-do,
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Chungcheongbuk-do, Chungcheongnam-do, Gyeongsangbuk-
do, Jeollabuk-do, Jeollanam-do, Gyeongsangnam-do, and Jeju-
do. In order to illustrate the variation in prevalence by district, a
map plot was utilized.

Classification by income distribution was divided into 5%
quantiles, with the first quantile being the section with the low-
est income and the 20th quantile being the section with the
highestincome.

To compare the utilization of medical use (health service,
psychiatric service, hospitalization, outpatient clinic) among
BPD and the control groups, 1:1:1 propensity score matching
was performed for age and sex based on the 2019 NHIS data.
The BPD patient group was determined based on individuals
diagnosed with BPD using the ICD-10 code (F60.3) in the 2019
NHIS data. The control groups were identified as individuals
diagnosed with other psychiatric disorders excluding organic
mental disorder (coded with F), as well as individuals without
any diagnosed psychiatric disorders (not coded with F), using
the ICD-10 code in the 2019 NHIS data.

Multiple linear regression model was conducted to examine
the associations of patient groups with the utilization of medi-
cal services (health service, psychiatric service, hospitalization,
outpatient clinic), controlling for age and sex.

For all tests, p-values were two sided and p<0.05 was consid-
ered as statistically significant. All data management and sta-
tistical analysis used SAS (ver 9.4., SAS Inc., Cary, NC, USA),
and R version 4.1.3 (R Foundation for Statistical Computing,
Vienna, Austria).

Prevalence (per 10000 people)

2010 201

2012

2013

2014

Prevalence of Borderline PD in Korea

RESULTS

Estimated prevalence of BPD in South Korea

From 2010 to 2019, the number of patients treated for BPD as
primary and secondary diagnosis increased from 3756 patients
in 2010 to 4538 patients in 2019. The prevalence of BPD per
10000 people calculated by using population data collected
from the Korean Statistical Information Service as a parameter
was 0.96 in 2010 and 1.06 in 2019. Here, the prevalence in male
patients was 0.81 in 2010 and 0.80 in 2019, showing little change
over the 10-year period, whereas the prevalence in female pa-
tients increased from 1.12 in 2010 to 1.32 in 2019 (Fig. 1). The
prevalence ratio of males to females was 1:1.38 in 2010 and
1:1.65 in 2019, demonstrating that BPD was more prevalent in
females. The age groups with the highest prevalence of BPD
were the 20s and 30s, and there was a pattern of decreasing
prevalence with an increase in age (Table 1).

Estimated age of BPD onset

In order to examine the age of onset of BPD, the number of pa-
tients diagnosed with BPD in 2013 was obtained after exclud-
ing subjects diagnosed with BPD in 2010 and 2011. Patients’
overall average age of onset was 33.19+14.6 years, with the
highest prevalence shown in 8503 people in their 20s. The in-
cidence of BPD decreased with an increase in age (Fig. 2).

Prevalence of BPD by region and income quantile

The prevalence of BPD by administrative district from 2010 to
2019 per 10000 people, in the order of highest to lowest, was
8.71 in Seoul, 6.62 in Daejeon, 5.90 in Daegu, 5.43 in Gyeonggi-
do, 5.36 in Gyeongsangbuk-do, 5.13 in Busan, 4.78 in Chun-

I Male
I Female

2015 2016 2017 2018 2019

Year

Fig. 1. Prevalence of borderline personality disorder according to sex.
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Table 1. Prevalence of Borderline Personality Disorder, 20102019 (Per 10000 of Population)

Year 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
(n=3756) (n=3838) (n=3893) (n=3675) (n=3692) (n=3743) (n=3980) (n=4457) (n=4598) (n=4538)
Population
Male 19248082 19471228 19704405 19938844 20175731 20411393 20630423 20820379 20995074 21157638
Female 19683185 19906082 20127877 20348970 20571907 20799168 21018587 21218542 21396770 21566299
Crude prevalent rate 0.96 0.97 0.98 091 091 0.91 0.96 1.06 1.08 1.06
Age group (yr)
20-29 2.4 2.62 261 253 252 2.56 2.82 3.07 3.26 3.42
30-39 1.22 1.22 1.26 1.22 1.26 1.23 1.26 1.32 1.33 1.39
40-49 0.71 0.68 0.69 0.66 0.67 0.67 0.66 0.68 0.64 0.70
50-59 0.41 0.40 0.44 0.35 0.34 0.34 0.34 0.36 0.39 0.38
6069 0.26 0.24 0.27 0.22 0.20 0.22 0.25 0.41 0.38 0.28
>70 0.15 0.19 0.17 0.14 0.14 0.21 0.25 0.53 0.59 0.24
Sex
Male 0.81 0.78 0.80 0.72 0.73 0.74 0.75 0.80 0.82 0.80
Female 112 1.17 1.15 1.10 1.08 1.07 1.16 1.31 1.34 1.32
9000 - 8503
8000
7000
6000 L]
5000
4000
3000
2000 1683
930
1000 587 610
20-29 30-39 40-49 50-59 60-69 >70

Fig. 2. Frequency of age of onset of borderline personality disorder.

gcheongnam-do, 4.49 in Gwangju, 4.46 in Ulsan, 4.41 in Jeju-do,
3.93 in Gangwon-do, 3.79 in Gyeongsangnam-do, 3.52 in
Incheon, 3.17 in Chungcheongbuk-do, 2.97 in Jeollabuk-do, and
2.35in Jeollanam-do, as shown in Fig. 3.

The number of diagnoses by income distribution showed e
considerably high diagnosis rate in the 0 (medical benefit) and
1 quantiles, the quantiles with the lowest income, and the 19th
and 20th quantiles, the quantiles with the highest income (Ta-
ble 2).

Fig. 3. Prevalence of borderline personality disorder according to region.
Comparison of medical service use between BPD

patient group and control group use in the BPD patient group and the control group. The BPD

Regression analysis was performed after adjusting for age and
sex in order to compare the current status of medical service

https://doi.org/10.3349/ymj}.2023.0071

patient group showed a significantly higher utilization pattern
compared to the non-psychiatric control group and the psy-
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chiatric patient control group in the total number of health ser-
vice use, number of psychiatric service use, number of hospi-
talizations, and number of outpatient clinic visits (Table 3).

DISCUSSION

To our best knowledge, this is the first study in South Korea that
utilized the National Health Insurance Service data (2010-2019)
to analyze the prevalence and related factors of BPD. In this
study, the prevalence of BPD per 10000 in South Korea was
aggregated from 0.96 in 2010 to 1.06 in 2019. The average
prevalence rate over 10 years was 0.053%. The prevalence of
BPD was inversely related to age, with no significant gender dif-
ference between men and women. Patients with BPD showed
a higher rate of medical service use compared to the control

group.

Table 2. The Number of (Per 10000 People) of BPD Patients by Income
Distribution between 2010 and 2019

Health insurance, 20 quantiles n

0 (medical care) 2116
1 1566
2 1348
3 1391
4 1455
5 1327
6 1360
7 1541
8 1384
9 1343
10 1314
" 1288
12 1229
13 1224
14 1274
15 1284
16 1302
17 1312
18 1534
19 1738
20 1811

Prevalence of Borderline PD in Korea

To date, there have been some studies investigating the prev-
alence of BPD on community-based level, but no study has yet
examined the prevalence of specific personality disorder, such
as BPD, and its related factors based on a national DB set. The
prevalence of BPD in South of Korea seems to be lower com-
pared to other countries, which were reported to be 2.7%-5.9%
in other studies.>*'®* However, there are several reasons for the
low prevalence rate of our study. First, since the prevalence
measured in this study was for the patients who were treated
in medical settings by a general doctor and the rate was based
on the ICD code, the prevalence of the entire BPD population
could have been underestimated. Second, as the previous
studies were performed on a community-based level using
surveys or face-to-face interviews,>'® different sample sizes or
difference in the assessment tools, diagnostic criteria, and
methodological design could have produced different preva-
lence rates.*'%?* Third, the cultural reasons for reluctance to visit
the psychiatric department may also have contributed to the
low prevalence rate of BPD in South Korea.

In fact, only few clinical or epidemiologic studies have exam-
ined the relationship between race-ethnicity and BPD. The re-
sults of these studies were inconsistent.>'*?' Nevertheless, the
steady increase of patients diagnosed with BPD may be possi-
bly due to an increased awareness of the symptoms and diag-
nosis of BPD among patients and doctors.

According to the previous studies, the prevalence of BPD was
reported higher in female than in male. This higher prevalence
in female has also been found in the majority of American and
European studies.>** However, the higher proportion of females
with BPD in clinical settings may reflect increased treatment
seeking among women, as well as biological or sociocultural
differences. In addition, the incidence of BPD was mainly shown
in subjects in their 20s. This may signify the natural trajectory of
the disorder, where symptoms of BPD often develop before 18
years of age® and reach the highest level in 20s-40s*; and by
the time subjects reach their 50s and above, symptoms remit
in most cases.”*

This study also identified the prevalence of BPD by region
and income quantile. When classified according to the province,
the BPD prevalence was particularly high in Seoul, Daejeon,
Daegu, and Gyeonggi-do. Since the data was based on the Na-
tional Health Insurance dataset, only people who actually re-
ceived medical services were included in the study population.

Table 3. The Association of Patient Groups with the Utilization of Medical Services

Health service

Psychiatric service

Hospitalization Outpatient clinic

Variables Beta (SE) pvalue Beta (SE) pvalue Beta (SE) pvalue Beta (SE) pvalue
Group
Control w/o F Ref (0) Ref (0) Ref (0) Ref (0)
Control with F 16.494(0.874) <0.001 11.911(0.778) <0.001 0.488 (0.155) 0.003 15.947 (0.852) <0.001
BPD patient 56.789 (0.874) <0.001 50.82 (0.778) <0.001 3.166 (0.155) <0.001 53.572 (0.852) <0.001

BPD, borderline personality disorder; control w/o F, control group without any psychiatric disorders; control with F, control group with psychiatric disorders other

than BPD.
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In addition to individual factors, accessibility to medical re-
sources may have also influenced the usage of medical services.
In particular, rural regions tend to have fewer medical resourc-
es, which acts as a factor in lowering the medical utilization
rate. Therefore, in order to explain the difference in prevalence
between regions, it is necessary to conduct follow-up studies
considering both the individual factor and medical resources
within the region. The prevalence rates of BPD also were signifi-
cantly higher among individuals with the highest (19th and
20th quantile) and the lowest income (0th and 1st quantile).
This was in line with previous studies which demonstrated
higher prevalence of BPD in the low-income group.**® However,
the reason for the increase in BPD prevalence in the high-in-
come group may be due to higher socioeconomic status and
better medical access compared to the low-income group. Fur-
thermore, patients with high income showed relatively good
compliance with medication, in that they were more willing to
visit psychiatric departments at general hospitals compared to
those in the low-income group.

Patients with BPD had access to considerable health resourc-
es compared to the control group. This was in line with previ-
ous studies reporting that BPD patients used more health ser-
vices compared to patients with other personality disorders or
depression.? This result may be due to the clinical characteris-
tics of BPD, which involves impulsivity and self-destructed be-
havior.*** Regarding the fact that BPD patients frequently use
medical services, there is a need to review appropriate mea-
sures to increase access to cost-effective and appropriate treat-
ment for BPD patients at the national level.

The greatest strength of the present study is that it was the first
to investigate the prevalence of BPD in South Korea with the
F60.3 code for the past 10 years using data from national health
insurance, which reflects the majority of the Korean population.

Howevery, this study still had a few potential limitations. First,
information regarding physical and psychiatric comorbidity was
not included in our data, all of which may be associated with
the prevalence of BPD. Second, how diagnostic classification
was conducted is unclear. Therefore, the diagnostic accuracy
cannot be ascertained. Third, the duration of the observational
period of this study might have been insufficient. Therefore,
futures studies with longer observational period are required.

Still, it is important to note that the prevalence rate we found
in this study will help researchers and clinicians to further un-
derstand BPD patients in South Korea. In future studies, it will
be necessary to study the genetic and environmental factors of
BPD, along with individual characteristics, using the national
health insurance data.
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