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Key Findings from 2020 Annual Report on Rare Disease (2) Patients
in Korea: Incidence, Mortality and Medical Service Utilization
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ABSTRACT

The Korea Disease Control and Prevention Agency approved the “Rare Diseases Statistics in Korea” as national statistics
in 2019. It published the “2019 Annual Report on Rare Disease Patients in Korea” for the first time in December 2020. It
systematically collects, refines, and analyzes data related to the occurrence and treatment of rare diseases every year and
provides results. Accordingly, in the “2020 Annual Report on Rare Disease Patients in Korea (2)", detailed statistics of the year
which were different from the “2020 Annual Report on Rare Disease Patients in Korea” announced in 2021 were included in
the 2020 report. Therefore, the incidence, mortality, and medical service utilization of patients with rare diseases were included
in the same annual report. In this report, we present the main results to promote the use of the “2020 Annual Report on Rare
Disease Patients in Korea (2),” published in 2022. A total of 52,310 rare disease cases occurred among 694 diseases between
January 1 and December 31, 2020, including 25,353 male (48.5%) and 26,957 female (51.5%). The death statistics referred to
those who died in the same year among the cases in 2020. A total of 1,662 of 52,310 cases in 2020 died. The medical use of
patients with rare diseases was calculated based on current benefit status and treatment details for the last 3 months after the
registration of rare diseases in 2020. In the three months, 48,115 people were treated, and the average total cost per person
was 3.1 million won. Among the treatment details, the injection, hospitalization, examination, and consultation fees were the
largest in the order of payment. Since the “Annual Report on Rare Disease Patients” is written only for new patients registered
for differential copayments, there are limitations, such as no information on unregistered patients. We will continue to strive to

improve the “Annual Report on Rare Disease Patients” to provide more useful and accurate information.

Key words: Rare diseases; Rare disease statistics; Official statistics

*Corresponding author: JiWon M. Lee, Tel: +82-43-719-8771, E-mail: jwleemd@korea.kr

Introduction identified every year. These numbers are expected to continue

rising. However, information regarding rare diseases is gen-

Although the number of patients affected by each specif- erally lacking, with little known about most of them. Public
ic rare disease is low, there are approximately 7,000 types of health research and support are inadequate owing to the lack of
rare diseases, and approximately 250 rare diseases are newly shared information about the population with rare diseases [1].
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Key messages
(D What is known previously?

The Korea Disease Control and Prevention Agency ap-
proved the “Rare Diseases Statistics in Korea” as national
statistics in 2019. It published the “2019 Annual Report
on Rare Disease Patients in Korea” for the first time in
December 2020. It systematically collects, refines, and
analyzes data related to the occurrence and treatment of
rare diseases every year and provides results.

@ What new information is presented?

The “2020 Annual Report on Rare Disease Patients in
Korea,” presented the number of deaths (1,596) com-
pared to the number of cases (55,549) in 2019, the
number of cases (52,069), treatment utilization statistics
for 3 months after the registration of patients with rare
diseases (clinic room occupancy 52,112), and the aver-
age total medical cost per person (3.46 million won).
The “2020 Annual Report on the Rare Disease Patients
in Korea (2)" included statistics on the incidence, mor-
tality, and medical service utilization for the same year as
the base year (2020).

® What are implications?

The “2020 Annual Report on the Rare Disease Patients
in Korea (2)" has difficulties in using the data due to the
different publication schedules of the detailed statistics
in the same base year because of the different data col-
lection periods of each data source. To improve this, the
publication schedule has been adjusted so that the inci-
dence, death, and medical treatment utilization statistics
for the base year of preparation are included in the same
annual report, and are presented in accordance with user
acceptance.

In response to this situation, the government has established
and announced the “Comprehensive Plan for Rare Disease
Management” under the Rare Disease Management Act to re-
duce the personal and social burdens caused by rare diseases

and improve the health and welfare of affected individuals.
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Moreover, the designation of new rare diseases has been ex-
panded each year, starting with the announcement of the
designation of rare diseases under national management in
September 2018.

In December 2020, the Korea Disease Control and
Prevention Agency (KDCA) published the “2019 Statistical
Yearbook of People with Rare Diseases” (2019 Statistical
Yearbook), which contains the first official data on the in-
cidence of rare diseases in the Republic of Korea. The 2019
Statistical Yearbook listed the number of cases recorded in
2019 for rare diseases designated in 2018. From 2020 on-
ward, the data sources and lists were expanded to include sta-
tistics on the number of cases recorded in 2020 for rare diseas-
es designated and announced in 2019, as well as on the num-
ber of deaths and medical care use among people with rare dis-
eases in 2019 [2].

However, as the data were collected from each data source
at different times, information on the year of incidence, death,
and medical care use for people with rare diseases varied,
which limited the utilization of the data. To improve this situ-
ation and facilitate the use of the statistical yearbooks, the base
year has been set to 2020 since 2021. Moreover, the publica-
tion schedule has been adjusted to include statistics on inci-
dence, death, and utilization of medical care within the same
year.

In this report, we have introduced the statistical data col-
lection system for the “2020 Statistical Yearbook of People
with Rare Diseases (2)” (2020 Statistical Yearbook (2)). We
have also presented the main results of the 2020 Statistical

Yearbook (2).
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Methods

1. Statistical Data Collection

Data were collected from five affiliated organizations
(National Health Insurance Service, Korea Social Security
Information Service, Ministry of the Interior and Security,
Statistics Korea, and Health Insurance Review and Assessment
Service). The collected data were classified into three detailed
statistical groups (incidence, death, and medical care use sta-
tistics). The collection system for each data source is shown in
Figure 1.

The data collected from the National Health Insurance
Service and the Korea Social Security Information Service
comprise the applications for special registration of rare diseas-
es, which are submitted by people with rare diseases. Medical
institutions submit or enter these data through systems related
to the National Health Insurance Service or cities, counties,
or districts (Korea Social Security Information Service). The
KDCA collects the special registration data of rare diseases,

sent online to the National Health Insurance Service and the

Korea Social Security Information Service, and registers these
patients in their internal integrated information management
system for rare diseases.

The addresses of the patients with rare diseases were
checked using data from the Ministry of the Interior and
Security resident registration database. If the resident registra-
tion addresses were not confirmed, the addresses provided in
the application form for special registration were used. The
death data of registered patients with rare diseases were ex-
tracted from the statistical data on the cause of death of pa-
tients with rare diseases, provided on the Microdata Integrated
Service (MDIS) website of Statistics Korea. In addition, data on
medical care use for the first three months after patients with
rare diseases were registered were obtained online from the

Health Insurance Review and Assessment Service.

2. Data Analysis and Subjects of Analysis
From the collected patient data, the start date of the ap-
plication for special registration was set as the base date of the

incidence date. Newly registered patients whose start date of

[ Health Insurance Review & Assessment Service

Obtaining the information of
National Health Insurance
Service benefit

Sending data

Korea Disease Control

Applying for
registration
Patient of special
(covered case National
by calculation R Hospital/ Health
National clinic Insurance <
Health Service
|
nsurance) Applying for
———— registration
Patient of special (" .
(covered case Si/Gun/Gu Korea Social
by calculation Hospital/ (city & Security
Medical clinic country Information
Care districts) Service
Assistance) L
~———

and Prevention Agency

Verifying data

- Data verification

- Data cleaning & analysis

- Developing statistical tables

- Official announcement of
statistics

Sending data

Verifying data

Figure 1. Rare disease registration statistics data collection system
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Table 1. Collected and analyzed data for 2020 Annual Report on the Rare Disease Patients in Korea )

Category

Collected data (source)

Analyzed data

Variables

Contents

Occurrence statistics

Death statistics”

Service benefit statistics®

Information of differential
co-payments (National Health
Insurance Service, NHIS
& Korea Social Security

Information Service)

Information of resident
registration place” (Ministry
of the Interior and Safety)

Death information
(Statistics Korea)

National Health Insurance Information of NHIS benefit
)

(Health Insurance Review &
Assessment Serivce, HIRA)
and NHIS benefit cost by
treatment category

Patient’s sex

Patient’s age

Korean Standard
Classification of Diseases
(KCD)

Serial number
Specific code
New- or re-registered for
differential co-payments
Registration date for
differential co-payments
Patient’s address (city &
province)

Name of disease
Patient’s age
Patient’s address

(city & province)

Patient’s sex

KCD
Serial number

Number of claims

Number of visits

Number of days paid

Male/female

Patient’s age when patient is
diagnosed

Classification of disease

Classification of disease
Classification of disease

New reigstered patient
Registration date

Patient’s postal code for the day
when patient is diagnosed
(city & province)

Name of disease in Korean listed
from the announcement by the
Ministry of Health and Welfare
Patient’s age when patient dies
Patient’s postal code for the day
when patient dies
(city & province)
Male/female

Classification of disease
Classification of disease
The number of completed claims
rendered by providers
The number of visits or the
number of hospitalized days
of the patient indicated in the
claim statement
The number of total treatment
days indicated in the claim
statement which includes drug
prescription days without
medical treatment
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Table 1. Continued

Analyzed data

Category Collected data (source)

Variables Contents

National Health Insurance Information of NHIS benefit
Service benefit statistics”  (Health Insurance Review &
Assessment Serivce, HIRA)
and NHIS benefit cost by
treatment category

Treatement category

Costs of NHIS benefits

Medical expenses The total cost rendered during
the treatment and determined
to be valid by the HIRA review
process. The medical expenses is
the sum of the insurance benefit
and co-payment
Insurance benefit The amount of benefit paid by the

insurer to the provider, out of
the total medical fee determined
by HIRA review
Co-payment The amount paid by the patient
11 items from “consultation” to
“radiology & radiotherapy” and
“Others™

The total cost rendered during
the treatment and determined
to be valid by the HIRA review

process.

category

Sum of the medical expenses by
insurance benefit and
co-payment

YIf resident registration place was not available or unclear, the postal code obtained from the information of differential co-payments was used.

YFor the patients whose death was reported from January 1 to December 31 in 2020 after the registration during the same year, the number

of those patients was produced. “The statistics was produced from the information of National Health Insurance Service Benefit within three

months after the registrations in 2020. 11 items: consultation, admission, medication, injection, anesthesia, physiotherapy, psycho-therapy,

treatment & surgery, examination, radiology & radiotherapy, others.

application fell between January 1 and December 31, 2020,
were counted among the incidence cases. Data were analyzed
for the items presented in Table 1. For the analysis, 1,014 rare
diseases designated for national management under the Rare
Disease Management Act (announced on October 16, 2019,

corrected on December 10, 2019) were used.

3. Tables Presenting the Statistical Results

The following tables presenting the statistical results have
been included in the 2020 Statistical Yearbook (2), with ap-
proval from Statistics Korea.

1. Number of incidences nationwide by sex and disease

www.phwr.org Vol 17, No 6, 2024

classification code (rare diseases excluding extremely
rare and other chromosomal abnormalities), 2020.

2. Number of incidences nationwide by sex and disease
(extremely rare diseases), 2020.

3. Number of incidences by sex and disease (other chromo-
somal abnormalities), 2020.

4. Number of incidences nationwide by sex, age group, and
disease classification code (diseases with more than 200
cases), 2020.

5. Number of incidences by disease classification code and
region (diseases with more than 200 cases), 2020.

6. Number of deaths nationwide by age group and disease
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classification code, 2020. 9. Medical care expenses reimbursement by medical treat-
7. Number of deaths by disease classification code and re- ment history item and disease classification code (3
gion, 2020. months after registration), 2020.
8. Reimbursement status by sex and disease classification This report summarizes the tables presenting the statistical
code (3 months after registration), 2020. results in the 2020 Statistical Yearbook (2), and some of the

Table 2. Number of rare diseases and number of the new registered rare disease patients (2020) (Unit: case)
)

Rare disease’
(excluding ultra-rare, Ultra-rare Other chromosomal
other chromosomal disease” abnormalities®
abnormalities)

Category Total

Number of disease

No. of rare diseases officially 1,014 773 189 52
announced

No. of rare diseases without new 320 212 51 17
registered patients

No. of rare diseases with new 694 521 138 35
registered patients

No. of rare diseases with more than 50 48 2 0
200 new registered patients

No. of rare diseases with not more 644 473 136 35

than 200 new registered patients
Number of patients

Rare diseases with new registered

patients

Total 52,310 50,455 1,767 88
Male 25,353 24,309 998 46
Female 26,957 26,146 769 42

Rare diseases with more than 200
new registered patients

Subtotal 40,149 39.430 719 0
Male 19,218 18,800 418 0
Female 20,815 20,630 301 0

Rare diseases with not more than
200 new registered patients

Subtotal 12,161 11,025 1,048 88
Male 6,135 5,509 580 46
Female 6,142 5,516 468 42

“Rare disease: disease that affects less than 20,000 people or disease by which the number of people affected is unknown because it is
difficult to diagnose that disease. Ultra-rare disease: disease has a specific diagnostic criteria and it satisfies one of the followings: (i) its
affected people is less than 200, or (ii) it does not have a specific Korean Standard Calssification of Diseases (KCD). “Other chromosomal
abnormalities: new chromosomal abnormalities (deletion, duplication, etc) which were detected by scientific and medical technology
development meeting with the following criteria; (i) the abnormalities do not have a specific KCD, and (ii) it can be classified as a disease, not

as a symptom.
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contents have been reclassified and presented as images.

Results

1. Incidence Statistics

In 2020, 694 new patients with one of the 1,014 desig-
nated rare diseases were registered, and these patients were
considered incidence cases. Based on the classification of spe-
cial cases for registration of rare diseases, which is provided
in the Standards for Special Cases for Registration for Copay
[Appendix 4], rare diseases were classified as “rare diseases (ex-
cluding extremely rare diseases and other chromosomal abnor-

» «

malities),” “extremely rare diseases,” or “other chromosomal
abnormalities.” The designated rare diseases have been com-
pared by number of patients and disease category, as shown in
Table 2.

In total, 52,310 rare disease cases were reported. Of them,

25,353 (48.5%) patients were male and 26,957 (51.5%) were

female. More than 200 cases were reported each for 50 out

Certain infectious and parasitic diseases

Diseases of the blood and blood-forming organs and certain disorders involving the immune mechanism
Endocrine, nutritional and metabolic diseases

Mental and behavioural disorders

Diseases of the nervous system

Diseases of the eye and adnexa

Diseases of the circulatory system

Diseases of the respiratory system

Diseases of the digestive system

Diseases of the skin and subcutaneous tissue

Diseases of the musculoskeletal system and connective tissue

Diseases of the genitourinary system

Congenital malformations, deformations and chromosomal abnormalities

KCD given by symptom guideline
KCD given by the morphology of neoplasms
KCD given by pathology confirmed

of 694 diseases (7.2%), for a total of 40,149 cases, which ac-
counted for 76.8% of the total rare disease cases.

In terms of the proportion of rare diseases according to the
Korean standard disease and cause of death classification, the
number of cases was highest for diseases affecting the musculo-
skeletal system and connective tissue (23.0%), followed by dis-
eases of the nervous system (16.0%), diseases of the circulatory
system (14.3%), conditions with congenital anomalies, defor-
mities, and chromosomal abnormalities (12.9%), and diseases
of the digestive system (12.0%) (Figure 2).

The number of diseases with more than 200 cases, classi-
fied by age group and region, is shown in Figure 3. In terms of
the number of cases by age group, the 60-64 age group had the
highest number of cases (4,078, 10.2%), followed by the 55-
59 age group (3,687, 9.2%) and the 65-69 age group (3,649,
9.1%) (Figure 3). In terms of region of residence, 51.8% of the
cases resided in metropolitan areas, including Seoul, Incheon,

and Gyeonggi-do (Figure 3).

Neoplasm

Plural KCD:)

c)

=

e)

Unknown

0 5 10 15 20 25
%

Figure 2. Proportion of the new registered rare disease patients by Korean Standard Classification of Diseases (KCD) in 2020
“Rare diseases for which plural KCD can be given by the Statistics Korea. "Rare diseases for which KCD is given by the symptom guidelines

developed by the Statistics Korea. °KCD is given by the morphology of neoplasms. “KCD is given by the pathology confirmed. “Rare diseases

for which KCD cannot be given because a specific KCD was not entered.
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Figure 3. Number of registered rare disease patients by age group and by province in 2020 (for rare diseases with more than

200registered patients)

(A) Number of registered rare disease patients by age group in 2020, (B) number of registered rare disease patients by province in 2020.

YRepresented as ‘unknown’ if one of the following cases exists: (i) resident registration place was not available or (ii) information from the

application for differential co-payments was unclear.

2. Statistics of Death and Medical Care Use

Death statistics were compiled for those who died during
the same registration period (from January 1 to December 31,
2020). The disease presented in the death statistics table is not
the cause of death but the disease registered as a rare disease. In
other words, the death statistics show the number of patients
diagnosed with the disease who died in the same year. Of the
52,310 rare disease cases in 2020, 1,662 died that year, and of
them 1,219 (73.3%) were G5 years or older (Table 3).

Medical care use statistics were calculated using data on
reimbursement for the three-month period after registration
and medical treatment details of 11 items from January 1 to
December 31, 2020. Among the 52,310 patients with rare dis-
eases, 48,155 patients received at least one consultation in the
three-month period following registration of the special case.
Hence, they accounted for 92.0% of the total number of cases
(Table 3). When the cases are divided by disease type, 92.2%
of cases with rare diseases (excluding extremely rare and other

chromosomal abnormalities), 89.3% cases with extremely rare

214

diseases, and 72.7% cases with other chromosomal abnormali-
ties received at least one consultation (Table 3).

Regarding the statistics on utilization of medical care, the
average cost of medical treatment was 3.1 million won per per-
son; of this amount, the patient’s out-of-pocket expenses were
340,000 won (Table 3). Among the 11 medical cost items, in-
jection fees were the highest, at KRW 32.4 billion, followed by
hospitalization fees, examination fees, consultation fees, and
other expenses (Table 3).

Among the rare diseases, the highest number of deaths
was recorded for “idiopathic pulmonary fibrosis” (n=369,
22.2%), and the number of deaths under the top three dis-
eases accounted for 43.2% (718 people) of the total number
of deaths (Table 4). The disease for which the highest num-
ber of patients received treatment was “systemic lupus erythe-
matosus with organ or system involvement” (Table 4). With
respect to rare diseases with high cost in major treatment cat-
egories such as injection fees, hospitalization fees, and exami-

nation fees, the highest cost in injection fees was observed for

www.phwr.org Vol 17, No 6, 2024
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Table 3. Number of deaths and National Health Insurance Service benefit for the new registered patients (2020) (Unit: case,
day, KRW 10,000)

Rare disease®

) Other
(excluding ultra-rare, Ultra-rare chromosomal
other chromosomal disease” L)
abnormalities) abnormalities

Category Total

No. of new registered patients

Total 52,3107 50,455 1,767 88

No. of deaths’
Total 1,662 1,643 18 1
<l yr 44 43 0 1
1-14 yr 9 8 1 0
15-24 yr 10 10 0 0
25-44 yr 64 62 2 0
45-64 yr 316 311 5 0
>65 yr 1,219 1,209 10 0

National Health Insurance Service benefit”
No. of patients who received healthcare service 48,155 46,513 1,578 64
No. of claims per person® 6 6 6 11
No. of visits per person® 7 7 8 10
No. of days paid per person® 58 59 39 21
Medical expenses per person® 310 312 276 59
Insurance benefit per person® 276 278 245 54
Co-payment per person® 34 34 34 6

National Health Insurance Service benefit cost by

treatment categoryf>'h)

Total 15,699,851 15,162,936 533,078 3,836
Consultation 2,160,110 2,104,064 55,199 847
Admission 2,942,635 2,828,059 114,526 50
Medication 268,327 258,189 10,121 17
Injection 3,246,147 3,143,111 102,925 111
Anesthesia 61,315 59,027 2,288 -
Physiotherapy 401,256 372,444 26,637 2,175
Psycho-therapy 7,233 6,320 895 19
Treatment & surgery 1,421,231 1,374,114 47,108 9
Examination 2,827,490 2,716,890 110,052 549
Radiology & radiotherapy 371,216 361,982 9,193 41
Others 1,992,890 1,938,736 54,135

“Rare disease: disease that affects less than 20,000 people or disease by which the number of people affected is unknown because it is
difficult to diagnose that disease. "Ultra-rare disease: disease has a specific diagnostic criteria and it satisfies one of the followings: (i) its
affected people is less than 200, or (ii) it does not have a specific Korean Standard Calssification of Diseases (KCD). 9Other chromosomal
abnormalities: new chromosomal abnormalities (deletion, duplication, etc) which were detected by scientific and medical technology
development meeting with the following criteria; (i) the abnormalities do not have a specific KCD, and (ii) it can be classified as a disease, not
as a symptom. “Although 52,069 patients had been previously reported as the new registered rare disease patients in 2020 (shown in ‘2020
Annual Report on the Rare Disease Patients in Korea'), total 52,310 patients were reported as the final new registered rare disease patients in
2020 (shown in 2020 Annual Report on the Rare Disease Patients in Korea (2)’) because of the following reason; the difference in the time
for obtaining the information about the differential co-payments. “For the patients whose death was reported from January 1 to December
31 in 2020 after the registration during the same year, the number of those patients was produced. "The statistics was produced from the

information of National Health Insurance Service benefit within three months after the registrations in 2020. ¥Mean. "~ not applicable.
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Table 4. Top-ranked rare diseases in the number of deaths and National Health Insurance Service benefits (2020) (Unit: case, %,

KRW 10,000)
Category Ranked 1st Ranked 2nd Ranked 3rd
Ranked rare diseases in the number Idiopathic pulmonary Status epilepticus, Irreversible dilated
of deaths tibrosis unspecified cardiomyopathy
No. of deaths (%) 369 (22.2) 212 (12.8) 137 (8.2)
Ranked rare disease in the number Systemic lupus Idiopathic pulmonary Irreversible dilated
of patients who received healthcare erythematosus with organ fibrosis cardiomyopathy
service or system involvement
No. of patients who received 4,287 (8.9) 3,501 (7.3) 3,133 (6.5)

healthcare service (%)
Ranked rare disease in the admission
cost
Admission cost (%°)
Ranked rare disease in the injection
cost
Injection cost (%)

Ranked rare disease in the test cost

Status epilepticus,
unspecified
450,622 (15.3)
Hereditary factor VIII
deficiency
417,510 (12.9)
Status epilepticus,

Irreversible dilated
cardiomyopathy
208,684 (7.1)

Guillain-Barrésyndrome

271,311 (9.2)
Crohn'’s disease of both
small and large intestine

264,820 (8.2)

Systemic lupus

173,571 (5.3)

Irreversible dilated

Idiopathic aplastic anaemia

unspecified

Test cost (%)

365,866 (12.9)

erythematosus with organ cardiomyopathy

or system involvement

213,383 (7.5) 197,115 (7.0)

a)Percentage of number of deaths with the ranked rare disease in total deaths (1,662 cases). l))Pert:entage of number of the ranked rare disease
patients who received healthcare service in total number of the patients who received healthcare service (48,155 cases). C>Percentage of the
admission cost for the ranked rare disease in total admission cost (29,426 million won). “Percentage of the injection cost for the ranked rare

disease in total injection (32,461 million won). e)Percenta,g,re of the examination cost for the ranked rare disease in total examination cost

(28,274 million won).

“hereditary factor VIII deficiency” (12.9% of the total injection
fees), and the highest cost in hospitalization and examination
fees was observed for “status epilepticus, unspecified” (15.3%
and 12.9% of the total hospitalization and examination fees,

respectively) (Table 4).

Discussion

The KDCA has been promoting the National Statistics
Project for Rare Diseases to identify the status of patients with
rare diseases designated for national management under the
Rare Disease Management Act. The Statistical Yearbook of

People with Rare Diseases, which contains national statistics

216

on the status of rare disease patients in the Republic of Korea,
has been published every year since its announcement in
December 2020.

The Statistical Yearbook of People with Rare Diseases con-
tains statistics processed by compiling administrative data
from related organizations. The data collection timing dif-
fered by data source, which led to differences in the publication
timing for statistics on incidence, death, and medical care use
within the yearbook of the same year (incidence statistics were
published at the end of December of the following year, and
death and medical care use statistics were published at the end
of December after two years). This caused confusion among

users, and limitations in the use of the statistics. To ensure that
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the statistical results table from a certain year would be includ- Funding Source: None.
ed in the yearbook of the same year, the preparation and pub- Acknowledgments: None.
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the following year. Therefore, the “2021 Statistical Yearbook of est to declare.

People with Rare Diseases” will be published in October 2023. Author Contributions: Conceptualization: KHC, WMC,
In the future, the KDCA will continue to improve its statis- JHS. Data curation: KHC, WMC, JHS. Formal analysis:
tics to increase their demand and utilization by statistical users KHC, WMC, JHS. Methodology: KHC, WMC, JHS.
and will strive to develop and publish a new statistical result Supervision: JWL. Writing — original draft: KHC, WMC,
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of Korea from various perspectives. The Statistical Yearbook of

People with Rare Diseases can be downloaded from the Rare References

Disease Helpline of the KDCA (https://helpline.kdca.go.kr/

cdchelp/). 1. Yang G, Cintina I, Pariser A, Oechrlein E, Sullivan J,
Kennedy A. The national economic burden of rare dis-
ease in the United States in 2019. Orphanet J Rare Dis
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ABSTRACT

Quarantine is an important measure of protecting public health and minimizing social and economic burden by preventing

and managing the diffusion or inflow of public health threats from other countries. The Master Plan for Quarantine

Management establishes an objective for the quarantine policy and suggests strategies for a 5-year period by analyzing the past

quarantine management protocols. This article outlines the direction of the Republic of Korea's quarantine management for

health security, emphasizing its increased importance with the introduction of a master plan for quarantine management.
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Background

Quarantine is an important measure to protect public
health and minimize social and economic damage by prevent-
ing and managing the introduction and spread of foreign pub-
lic health threats from travelers, transportation, and cargo at
the forefront of national borders. In 2020, when the first case
of coronavirus disease 2019 (COVID-19) was confirmed in
the Republic of Korea (ROK), the country’s real gross domestic
product growth rate decreased by 3.7%, the private consump-
tion growth rate reduced by 7.41%, and the employment rate
decreased by 457,000 people. ROK experienced this econom-
ic shock comparable to the first and second oil shocks or the

global financial crisis triggered by the Lehman Brothers crisis

www.phwr.org Vol 17, No 6, 2024

2009 (Table 1) [1]. Fortunately, ROK effectively implemented
the 3T strategy—Test, Trace, Treat—relying on testing, me-
ticulous infection route tracing, and tailored treatment for se-
vere conditions. This approach led to ROK being recognized
as a successful responder to COVID-19 by the international
monetary fund [2]. Building upon the success of minimizing
COVID-19-related damage, our aim was to continually refine
quarantine policies through the formulation of a comprehen-
sive master plan for quarantine management that encapsulates
a forward-looking quarantine vision and mid- to long-term
strategic initiatives.

Under Article 4 (2) of the Quarantine Act, the com-
missioner of the Korea Disease Control and Prevention

Agency (KDCA) is mandated to formulate a master plan for
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Key messages
(D What is known previously?

The Master plan for Quarantine Management based on
quarantine laws should be established every 5 years.

(@ What new information is presented?

This article shows the first Master Plan for Quarantine
Management.

(® What are implications?

For the next 5 years, the Korea disease control and
prevention agency establishes the Master Plan for
Quarantine Management for preventing and managing
the diffusion or influx of public health threat from other

countries.

quarantine management every 5 years through reviews by
the Quarantine Expert Committee. The first Master Plan for
Quarantine Management represents a pioneering initiative in
the field of quarantine in the ROK. We analyzed quarantine re-
sponse cases for decades since the enactment of the Quarantine
Act in 1954; examined the trends of international organiza-
tions considering the nature of quarantine that manages cross-
border entry, ports, and import and export; and conducted

an environmental analysis after COVID-19. Based on these

considerations, the primary objectives are to establish a pro-
active preparedness system through the management of the
introduction of foreign public health threats and to minimize
public health, social, and economic damage through safe quar-

antine management.

Analysis of the External Environment

To establish the first master plan for quarantine manage-
ment, the STEEP technique was used to analyze the exter-
nal environment and determine the course of the quarantine
policy. The STEEP technique consists of social, technological,
economic, environmental, and political/legal analyses, and it is
an acronym for these elements. It was first published by James
Kyler [3] in his paper “Assessing your External Environment:
STEEP Analysis” and is one of the representative techniques
for analyzing external environments.

As a result of applying the STEEP analysis, from the social
perspective, the proportion of the population aged 65 years
increased from 17.5% in 2022 to 46.4% in 2070 [4]. As the
population of ROK ages, people are becoming more vulnerable
to diseases and experiencing increased anxiety toward new vi-

rus outbreaks, highlighting the need to fortify preparedness for

Table 1. Comparison between economic shock from main crisis

(thousand people)

1st oil shock 2nd oil shock  Foreign exchange World financial COVID-19 crisis
(1975) (1980) crisis (1998) crisis (2009) (2020)
Real GDP growth rate -2.6 -12.3 -13.1 -3.9 -3.7
decline (%p)
Private consumption growth 2.7 -7.39 -19.7 3.2 -7.41
rate decline (%p)
Employment decline =222 -316 -1,512 -311 -457

Data: Bank of Korea, Statistics Korea. The size of the shock is the change in the year of the low point (indicated year) compared to the trend

of the previous 5 years (3 years for employment). COVID-19=coronavirus disease 2019; GDP=gross domestic product.
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future pandemics. From a technological standpoint, advance-
ments in diagnostic testing technologies, facilitated by the con-
tinuous evolution of rapid diagnostic kits, and the pervasive
development of information and communication technology,
particularly with the advent of artificial intelligence, under-
score the escalating need for evidence-based quarantine tech-
niques. In terms of economic perspective, in response to the
growing concerns of economic recession after COVID-19 and
the increase in non-tariff barriers by each country, the need to
modernize cargo quarantine and adopt a scientific evidence-
based approach in the ROK was recognized. In terms of envi-
ronmental considerations, the risk of diseases is increasing due
to climate crisis and fine dust, and the cycle of infectious dis-
eases is shortening, necessitating the need to manage environ-
ments susceptible to disease introduction and mitigate human
hazards contributing to disease transmission. From legal and
political perspectives, the need to revitalize international coop-
eration on the front line through cargo quarantine in response
to global protectionism and to strengthen international coop-

eration in overall quarantine policies was identified.

Trends of International Organizations

We analyzed trends of international organizations related
to travelers, means of transport, and cargo subject to quaran-
tine. The World Health Organization (WHO), an international
organization that also focuses on the health of people enter-
ing and leaving countries, has initiated a process to prepare for
“Disease X” that can cause a pandemic in the future. In April
2023, the WHO introduced the “Preparedness and Resilience
for Emerging Treats (PRET)” program [5], which is an initia-

tive that aims to enhance the global pandemic response system
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by modularizing pathogens with shared characteristics. The
International Civil Aviation Organization (ICAO), responsible
for the entry and departure of civil aircraft, has revised relevant
addenda to ensure the resilience of the airline industry by es-
tablishing a preparedness system for public health crises in the
wake of COVID-19. The World Trade Organization (WTO),
which is related to the import and export of cargo, adopted
the Ministerial Declaration on the Modernization of Sanitary
and Phytosanitary Measures at the twelfth WTO Ministerial
Meeting in 2022, declaring the principle of cargo hygiene

quarantine based on scientific evidence and principles.

Outcomes of Quarantine and Implications

In the process of establishing a master plan for quaran-
tine management, we analyzed not only the external environ-
ment but also the current status of ROK’s quarantine response
since the enactment of the Quarantine Act in 1954 and par-
ticularly analyzed the measures to prevent the introduction of
COVID-19 corresponding for the past 3 years in detail.

Based on the Seaports and Airports Quarantine Act pro-
mulgated in 1945, ROK established eight new quarantine sta-
tions by 1949 and enacted the Quarantine Act in 1954. Later,
the Jeju Quarantine Station was established in 1958, and from
1969 to 1978, four additional quarantine stations were es-
tablished, consisting of the current system of 13 quarantine
stations. Quarantine has been carried out to block the intro-
duction of smallpox, severe acute respiratory syndrome, and
new influenza. In 2005, an integrated computer network was
established by adding quarantine contents for travelers to the
comprehensive information service for import and export lo-

gistics. From 2015 to 2017, national quarantine facilities were
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established at Incheon Airport, Busan, and Jeju to provide tem-
porary facilities for use in the event of infectious diseases being
introduced. In 2019, the electronic quarantine inspection desk
was introduced. In 2021, the current quarantine information
pre-entry system (Q-CODE) was introduced to establish an
electronic quarantine system.

To prevent the introduction and spread of COVID-19 in
the past 3 years, quarantine measures for arrivals were im-
proved, integrating systems to enable local government man-
agement post-entry, and adopting a collaborative approach
across relevant ministries to jointly address COVID-19 intro-
ductions. In addition, efforts were made to ensure travelers’
convenience by providing expedited passage for businessmen,
issuing quarantine exemption certificates in case of emergency,
and supporting the transfer of Koreans living abroad.

In the context of overcoming the COVID-19 crisis and
returning to daily life over the last 5 years, the average num-
ber of daily arrivals decreased from 141,824 in 2019 to 9,486
in 2021. Then, it increased to 79,391, as of May 2023, and
this number of arrivals subject to quarantine is expected to in-
crease rapidly. Transportation subject to quarantine inspec-
tions is expected to increase sharply as the average number of
vehicles, such as airplanes, ships, and cars, decreases from 920
in 2019 to 361 in 2021 and then rebounds to 646 in 2023.
In addition, in the case of imported cargo, such as scrap metal,

scrap ships, and other cargo, which are subject to quarantine,

the yearly cargo peaked at 11.46 million tons in 2020 and has
been declining (Table 2).

However, with return to daily life from COVID-19 and
usual travel and transportation, the number of quarantine tar-
gets is predicted to increase, with the number of cargos also be-
ing expected to increase when the economy recovers. Further,
quarantine policies that consider various aspects derived from

analyzing the external environment will be required.

Introduction of the Master Plan for
Quarantine Management

1. Basic Directions

The first Master Plan for Quarantine Management de-
clared, for the first time, the ultimate objective of achieving a
healthy society that is safe from overseas diseases as the con-
clusive mission of the quarantine policy. It outlines three over-
arching visions for each quarantine target: containment of in-
fectious diseases through traveler quarantine, management of
disease-prone environments via transportation quarantine, and
blocking disease-inducing factors along with the supervision
of their introduction through cargo quarantine. Underpinning
this mission and vision, the plan sets forth four promotional
strategies, associated goals, and 15 detailed strategies to be sys-
tematically implemented over a continuous five-year period,

spanning from 2023 to 2027 (Figure 1).

Table 2. Yearly entrants
2018 2019 2020 2021 2022
Sum 49,439,394 51,765,788 9,408,738 3,462,451 10,412,630
Through aircraft 46,456,631 48,710,388 8,241,601 2,414,179 9,344,001
Through vessel 2,973,545 3,049,889 1,166,767 1,048,272 1,068,629
Through car 9,218 5,511 370 - -
228 www.phwr.org Vol 17, No 6, 2024
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w Creating Healthy Society safe from oversea disease

———

Preventing the diffusion of the infcectious disease
through traveller quarantine

¢ Managing the environment through vehicle quarantine|

through Cargo Quarantine

¢ Managing influx and Blocking the disease factor

Esatblishing Next
Pandemic response 2
system based on 3
paraticipatory
communication 4

Detailed strategy

1. Establish Quarantine System preparing
next infectious disease

. COVID-19 policy institutionalization

. Activate declaration through participatory
communication

. improve traveller quarantine through ICT

5. Aircraft Sanitation policy advancement
through ICAO

6. Building Land quarantine and Making
better vessel sanitation policy

7. Esablish Contamination Management
System

8. Cargo Quarantine based on scientific
evidence

Make Health
Society from
disease through
Vehicle:Cargo
Quarantine

9. Specialize Quarantine labor force
through education and training

10. Protecting Quarantine officer

11. Reinforcing Quarantine Statistics and

Reinforcing the
Quarantine Quality
through system

expansion information management
12. Strengthing Quarantine policy system
Building the 13. Reinforcing international cooperation

Quarantine base
through cooperation

14. Reinforcing regional cooperation
15. Quarantine R&D

Figure 1. The first master plan for quarantine management,
mission, vision and strategy
COVID-19=coronavirus disease 2019; ICT=Information and Communication

Technology: ICAO=International Civil Aviation Organization.

2. Establishment of the Next Pandemic
Response System based on Participation and
Communication
Regarding the first vision of the first Master Plan for

Quarantine Management, we will establish a response system

for the next pandemic based on the participation and commu-

nication of travelers. This is directly linked to the third Basic

Plan for Prevention and Control of Infectious Diseases and the

mid-to-long-term plan for pandemic preparedness and focuses

www.phwr.org Vol 17, No 6, 2024

on minimizing the recurrence of social and economic damage
caused by the introduction of COVID-19. First, by expanding
infectious diseases subject to quarantine, we will expand the
number of infectious diseases that can be identified for symp-
tomatic individuals at the airports and seaports. A wastewater-
based infectious disease surveillance system will be established
to monitor the outbreak of infectious diseases through waste-
water testing in quarantine areas. In addition, experimental
functions in quarantine centers will be established, the infra-
structure of quarantine facilities in the airports and seaports
will be expanded, and the workforce for this will be secured to
be always prepared. Second, the effectiveness of the anti-epi-
demic policies used in the process of preventing the introduc-
tion of COVID-19 will be reviewed, and a consultative body
participated by 14 related ministries will be institutionalized
for the KDCA to oversee and coordinate infectious diseases
coming from overseas. Third, we will strengthen the Overseas
Infectious Disease Reporting Center and its functions by pro-
viding comprehensive information related to travelers’ health
and information on infectious diseases within the Overseas
Infectious Diseases NOW. An integrated national secretary
chatbot consultation service using artificial intelligence tech-
nology and immigration-related agencies will be established
to provide 24-hour consultation for civil complaints while
strengthening communication with the public to prevent over-
seas infectious diseases online and offline. Fourth, Information
and Communication Technology will be applied to streamline
quarantine for arrivals. This includes expanding the infrastruc-
ture of the quarantine information pre-entry system in sea-
ports, diversifying software (SW)-related functions to increase
utilization, and implementing paperless quarantine through

an automated quarantine inspection station to streamline the
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operation of quarantine personnel.

3. Supporting a Healthy Society from Diseases
through Transportation and Cargo Quarantine
Regarding the second and third visions of the first Master

Plan for Quarantine Management, we will support a healthy

society that is safe from diseases through transportation and

cargo quarantine. First, we will reflect on the revised ICAO

Addendum to advance the aviation health and sanitation

policy. We will establish an aircraft sanitary condition man-

agement system by combining reporting and management,

institutionalize support for returning home in the event of a

confirmed case overseas, and establish a reporting-emergency

response system in the event of an infectious disease patient or
symptomatic patient on board the aircraft. We will continue
to improve our capabilities by institutionalizing the evalua-
tion of ports’ public health crisis response levels. Second, we
will complement the marine health and sanitation policy and
lay the foundation for land quarantine. Reflecting the WHO’s
international standards, the investigation items and methods
will be improved to ensure effectiveness of ship sanitation in-
vestigation, and response procedures will be prepared in the
event of an emergency patient on a ship, similar to that in an
aircraft. Simultaneously, we will establish the foundation for a
land quarantine system, enabling prompt and effective land-
based quarantine operations. Third, we will establish a pollu-
tion control system such as disinfection of transportation. In
the event of contamination through transportation, standards
and procedures will be established from the order of disinfec-
tion to the performance of disinfection, and safety will be con-
tinuously ensured by registering and managing companies for

disinfection in the means of transportation. Fourth, under the
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policy trend of the WTO, we will carry out sanitary inspections
of import and export cargo based on scientific evidence. We
will reorganize cargo quarantine requirements and procedures
to protect public health, secure a system to evaluate and select
health hazards contained in cargo and build infrastructure re-
lated to cargo quarantine. In response to the global trend of
expanding sanitary quarantine, we will expand the types and
items for export product certificates to improve effectiveness
and begin providing domestic and foreign cargo quarantine in-

formation to companies.

4. Strengthening Quarantine Capabilities by

Expanding the Implementation Framework

We will continue to expand the implementation frame-
work to achieve the three visions of the first Master Plan for
Quarantine Management to strengthen quarantine capabili-
ties. First, we will improve the education and training of related
personnel, such as quarantine officers, to secure their expertise.
We will normalize quarantine officer training that was sus-
pended during COVID-19 and strengthen expertise by subdi-
viding the process. In addition, a training plan for foreign in-
fectious diseases at airports and seaports will be prepared, and
overseas infectious disease training in which relevant organiza-
tions will participate will be held regularly. Second, we will pro-
mote effective quarantine by managing the safety of quarantine
officers and improving their rights. We will ensure the safety of
quarantine officers by minimizing unnecessary marine board-
ing quarantines and protect quarantine officers from external
and internal violence by preparing a manual for responding to
complaints such as harsh complaints, verbal abuse, and sexual
harassment. In addition, we will lay the groundwork under

the Quarantine Act to protect the rights of quarantine officers
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and assistive personnel who support quarantine. Third, we will
strengthen quarantine statistics and quarantine information
management. In addition to establishing an integrated quar-
antine information system and strengthening the linkage with
overseas infectious disease information, we will regularly diag-
nose the timeliness of quarantine statistics to reflect continu-
ously changing situations and continuously discover, manage,
and supplement new statistics to strengthen evidence-based
administration. Fourth, we will strengthen the framework for
promoting quarantine policies. To respond to domestic and
international demands on quarantine institutions, the policy
organization will be expanded from the Quarantine Policy
Department, a departmental level, to the Quarantine Policy
Bureau, a bureau level. The overall function of directly manag-
ing quarantine centers will be strengthened while specializing
in each field. In addition, human and material improvement
plans will be derived through periodic diagnosis of quarantine
center organization. If necessary, the utilization of civilian as-
sistive personnel for quarantine will be increased in the long
term. Like other border management agencies, such as cus-
toms and immigration, quarantine-only transportation will be

introduced to eliminate blind spots in quarantine work.

5. Laying the Foundation for Quarantine through

Internal and External Cooperation

In addition to achieving the three visions outlines in the
first Master Plan for Quarantine Management, we aim to lay
the foundation for quarantine through internal and external
cooperation, considering the characteristics of quarantine re-
lated to cross-border movement. First, we will strengthen in-
ternational cooperation in the field of quarantine. The basis

for international cooperation will be established within the

www.phwr.org Vol 17, No 6, 2024

Quarantine Act, and cooperation between countries will be
strengthened in terms of quarantine of travelers, means of
transportation, and cargo. In addition, we will strengthen co-
operation for the quarantine of the US Forces Korea. Second,
we will strengthen the solidarity of the quarantine network by
region. We will also strengthen cooperation between quaran-
tine and disease response centers and establish a cooperation
system for arrivals among CIQ-related agencies, which man-
age borders. In addition, considering the COVID-19 situation,
the response system will be strengthened at airports and sea-
ports through cooperation with related ministries. Third, we
will strengthen cooperation with the private sector by promot-
ing R&D related to quarantine. We will support transporta-
tion inspection in the marine and aviation sectors and support
testing and inspection by securing cargo quarantine inspection

capabilities.

Promotion Case of the Master Plan for
Quarantine Management

The KDCA is systematically upgrading its aviation health
and hygiene policy to reflect the revised ICAO Addendum un-
der the first Master Plan for Quarantine Management.

The aircraft commander uses the Flight Declaration of
Health form to check changes in in-flight health conditions
from the time of departure from overseas to the time of ar-
rival in the ROK and to report it to the quarantine center, a
public health agency for border management. The quaran-
tine office checks the health status of the aircraft based on the
Flight Declaration of Health form on board and, at the same
time, checks some of the sanitation conditions. The KDCA

is checking and revising the aircraft health status declaration
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system under the Master Plan for Quarantine Management.
Simultaneously, in adherence to the revised annex, we are
preparing a plan to systematically inspect the sanitary con-
ditions in the aircraft, evaluate the risk, and implement dis-
infection or eradication measures through a research proj-
ect for “Introduction of the Aircraft Health and Sanitation

Management System.”

Conclusion

Before COVID-19, quarantine centers primarily dealt
with infectious diseases imported from overseas, but after
COVID-19, the first Master Plan for Quarantine Management
aims to expand the scope of quarantine management by in-
cluding not only infectious diseases but also public health
threats coming from abroad following the development
of technology. WHO, in its 2005 International Health
Regulations, already suggested that the role of quarantine cen-
ters is to manage borders to prevent and manage public health
threats that may come from abroad and affect people’s health.
In the ROK, quarantine centers also want to move forward to
protect health security at the forefront. The first Master Plan
for Quarantine Management has established a mission, vision,
and detailed strategy for the next 5 years in line with this di-
rection. The KDCA intends to implement effective quarantine

management policies to realize these objectives.
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dicted to have strengths in endorsing the message based on their hyperlipidemia and obesity history as well as their public

recognition.
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4. Figure 1 (p.1019)
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Figure 1. Stimuli for four experimental conditions

(A) Celebrity in 30s, (B) Non-celebrity in 30s, (C) Celebrity in 50s,

(D) Non-celebrity in 50s.
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QuickStats

Trends in the Prevalence Gap of Perceived Stress between Cities
or Provinces, during 2014-2023

In 2023, the age-standardized rate of perceived stress among individuals aged =19 years was the lowest in Jeju (23.5%)
and the highest in Gyeonggi—do, Chungcheongnam-do (28.3%). The prevalence gap of perceived stress between the highest
and lowest rates was 4.8%p, it was decreased from 6.2%p in 2022 to 4.8%p in 2023 (Figure 1).
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Figure 1. Trends in perceived stress between cities or provinces, 2014-2023
*Prevalence of perceived stress: the percentage of individuals (aged =19 years) who feel “very much” or “much” stress in their daily life.

Prevalence rates in Figure 1 were age-standardized using the 2005 projected population.

Source: Korea Community Health at a Glance 2023: Korea Community Health Survey (KCHS), https://chs.kdca.go.kr/

Reported by: Division of Chronic Disease Control, Bureau of Chronic Disease Prevention and Control, Korea Disease Control and
Prevention Agency
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