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Results of Operating the 2023 Heat-related lliness Surveillance
System

Juhyun Lee, Daeshik An, Younjhin Ahn*

Division of Climate Change and Health Protection, Director General for Health Hazard Response, Korea Disease Control and Prevention
Agency, Cheongju, Korea

ABSTRACT

Since 2011, the Korea Disease Control and Prevention Agency has been operating a “Heat-related Illness Surveillance System”
to monitor the occurrence of illnesses (such as heatstroke, heat exhaustion, heat cramps, heat syncope, and heat edema) caused
by heat waves at approximately 500 emergency room-operating medical institutions nationwide during the summer. In 2023,
504 medical institutions participated in the Heat-related Illness Surveillance System, and during the operation period (May
20, 2023, to September 30, 2023), 2,818 patients were reported to have heat-related illnesses, of whom 32 were presumed to
have died. The number of patients with heat-related illnesses increased by 80.2% compared with the previous year. Among
the reported patients with heat-related illnesses, there were more male patients (77.8%, 2,192) than female patients (22.2%,
626). By age, individuals in their 50s, 60s, and 40s accounted for 21.3% (601), 18.2% (514), and 13.7% (385) of the patients.
The locations of illness occurrence were outdoors in most cases (79.6%, 2,243), and the percentage of corresponding cases was
3.9 times higher than that of the cases in which the illness occurred indoors (20.4%, 575), and outdoor workplaces accounted
for the largest proportion of cases (32.4%, 913). The estimated number of deaths reported in 2023 was 32, a 255.6% increase
from the previous year, and the cause of death was mainly heatstroke (90.6%). Health damage due to heat waves is expected
to increase in the future. Therefore, information sharing regarding and monitoring the impact of heat waves on health are

expected to become even more important.

Key words: Surveillance system; Heat-related illness; Heat wave; Heat stroke

*Corresponding author: Younjhin Ahn, Tel: +82-43-219-2950, E-mail: carotene@korea.kr
Juhyun Lee, Daeshik An, Younjhin Ahn’s current affiliation: Division of Climate Change and Health Hazard, Department of Health Hazard Response,
Korea Disease Control and Prevention Agency, Cheongju, Korea

Introduction of £0.127) higher than the pre-industrial level [1].
In 2023, several regions worldwide experienced severe heat
According to the “State of the Global Climate 2023” re- waves. Some of the most severe and persistent ones occurred
port, 2023 was the hottest year on record, with the global in southern Europe and North Africa, especially in the second

mean surface temperature (GMST) being 1.45C (uncertainty half of July. Southeastern Europe experienced extreme heat at
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Key messages
(D What is known previously?

Not only is the health damage from heat waves increas-
ing owing to the increase in the Earth's average tem-
perature but also related economic losses have been pre-
dicted. Over the past 5 years (2019-2023), the average
number of people with heat-related illnesses reported
through the Heat-related Illness Surveillance System was
1,735 per year.

@ What new information is presented?

Patients with heat-related illnesses were mainly male
(77.8%) and individuals in their 50s (21.3%), and the
places of occurrence were as follows: outdoor workshops
(913 patients [32.4%)); rice fields/fields (395 patients
[14.0%]); and roadsides (286 patients [10.1%]). In most
cases, the illness onset was during the day (12 to 5 PM,
49.9%), and the most common illnesses were heat ex-
haustion (1,598 patients [56.7%]) and heat stroke (493
patients [17.5%]). The percentage of cases in which the
illness occurred outdoors (79.6%) was 3.9 times higher
than that of the cases in which the illness occurred in-
doors (20.4%) and outdoor workplaces accounted for the
most number of cases (32.4%).

® What are implications?

Heat-related illnesses can be prevented by taking ap-
propriate measures in advance; therefore, for a healthy
summer, precautions must be taken against heat wave

exposure.

the end of July while Midwestern Europe faced heat waves in
late August and early September [1]. Heat-related health risks
are projected to increase due to global warming [2], and cli-
mate change is anticipated to have adverse health effects on
public health [3].

According to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change, the GMST has

already increased 1.09T since the pre-industrial level. Global

www.phwr.org Vol 17, No 34, 2024

warming is occurring faster than expected, and the global tem-
perature is predicted to rise by 1.5C before 2040. In addition,
the Earth’s temperature is expected to be approximately 3.2C
higher than the pre-industrial level by 2100. A 0.5T rise in
the Earth’s temperature due to global warming will increase
mortality and morbidity rates, as well as result in labor pro-
ductivity losses. Additionally, it will exacerbate the intensity
and frequency of humid heat. If the global temperature rises
by 2T by 2100, 18% of the existing plant and animal spe-
cies will be at risk of extinction, and a 4T rise will threaten the
survival of plants and animals as we know them every second.
Importantly, animals that inhabit cold environments, such as
those in alpine and polar regions, face a greater risk of becom-
ing extinct [4].

The Republic of Korea has also experienced an increase
in the number of days affected by heat waves, accompanied
by an increase in the average temperature [5]. These environ-
mental changes are increasing the frequency of heat-related
illnesses, which pose a serious threat to human health. Heat-
related illnesses occur when the body is exposed to excessive
heat and include heat stroke, heat exhaustion, and heat cramps.
These conditions can be life-threatening if not diagnosed and
treated quickly. The Korea Disease Control and Prevention
Agency (KDCA) has been operating the Heat-related Illness
Surveillance Program since 2011, monitoring cases of heat-
related illnesses and providing readily accessible reports on
key case characteristics. This report analyze the key opera-
tional outcomes of the 2023 Heat-related Illness Surveillance

Program and present the implications of the findings.
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Methods

In 2023, 504 healthcare organizations and emergency
departments (EDs) throughout the nation participated in
the 2023 summer (May to September) Heat-related Illness
Surveillance Program, which targeted patients who presented
to an ED with a heat-related illness. Before any data were up-
loaded on the KDCA’s integrated disease health management
system, they were first approved by designated public health
centers, cities, and provinces and then given final approval
by the KDCA. The information collected during operation of
the program was posted on the KDCA’s website at 4:00 PM
every day and was organized by period (daily and cumula-
tive), region (province, city, county, and district), and key case
characteristics.

This report analyzed the daily heat-related illness surveil-
lance data from May 20 to September 30, 2023, by major case

characteristics using Python 3.12.3.

Results

Over the past 13 years (2011-2023), the annual average
number of patients with heat-related illnesses reported through
the surveillance program was 1,625, while the annual average
number of deaths was 13.2. These values continue to climb ev-
ery year (Figure 1) [6]. In 2023, 2,818 cases of heat-related ill-
nesses were reported through the surveillance program, an in-
crease of 80.2% from the previous year (1,564 in 2022), and a
total of 32 deaths were presumed to be heat-related, represent-
ing an increase of 255.6% from the previous year (9 in 2022).
Regarding major weather conditions in the summer of 2023,

the number of days affected by heat waves was 14.2 days, an
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increase of 3.6 days since 2022 (10.6 days) (Table 1) [6]. As
reported by the Korea Meteorological Administration, the na-
tional average temperatures in June, July, and August were
2231, 25.2C,and 26.4C, which were 0.9C,0.9C, and 1.3T
higher, respectively. Thus, during summer (June-August), the
national average temperature was 24.7C, which was 1.0C
higher than the 30-year average of 23.7C. During the surveil-
lance period (May 20-September 30), the number of heat-
related illnesses peaked on August 3, 2023, with 133 cases.
On August 3, the national average temperature was 34.1C,
with temperatures in Gangneung reaching 38.3C (Figure 2).
Regarding the characteristics of patients with heat-related ill-
nesses, the majority were male, with 2,192 reported cases
(77.8%), and those in their 50s (21.3%). The number of heat-
related illnesses per 100,000 people by age was 11.5 for those
aged 80 years and older, with an increasing trend observed by
age. In terms of region, Gyeonggi-do had the largest number
of cases (i.e., 683, 24.2%), followed by Gyeongbuk (9.0%),

Gyeongnam (8.0%), and Jeonnam (7.9%). The number of
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—*— No. of heat wave days

6,000 r 40
Correlation coefficient: 0.747*
5,000 - 310 35
Z'K - 30 g
@ 4,000 e
% 220 25
2 3,000 - 20 2
° 5 5
2 2,000 - 4 F1%5
6 a
6.5, 5.6 H - 10 2
1,000 - 212 %
g4 mg 1los! 197 ro
el i |
O T T T T T T T O

N SO0 0 A D9 O

S S S S
Year

Figure 1. Results of heat-related illness surveillance system

operation and number of heat wave days by year

*p<0.01. Adapted from the article of Park et al. (Public Health Wkly

Rep 2023:16:241-52) [6].
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Table 1. Results of surveillance system operation by year (2011-2023)

Year Period of surveillance Total cases® Deaths (n) No. of days of heat wave”

2011 July 1-Sept. 3 443 6 6.5

2012 June 1-Sept. 6 984 15 14.0

2013 June 2-Sept. 7 1,189 14 16.6

2014 June 1-Sept. 6 556 1 6.6

2015 May 24-Sept. 5 1,056 11 9.6

2016 May 23-Sept. 21 2,125 17 22.0

2017 May 29-Sept. 8 1,574 11 13.5

2018 May 20-Sept. 10 4,526 48 31.0

2019 May 20—Sept. 20 1,841 11 12.9

2020 May 20-Sept. 13 1,078 9 7.7

2021 May 20-Sept. 30 1,376 20 11.8

2022 May 20-Sept. 30 1,564 9 10.6

2023 May 20—Sept. 30 2,818 32 14.2
Sept=September. Total cases include death cases. “Korea Meteorological Administration, Open MET Data Portal. Adapted from the article of
Park et al. (Public Health Wkly Rep 2023:16:241-52) [6].
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Figure 2. Current status of daily heat-related illness and average daily maximum temperature (C) in the summer of 2023

heat-related illnesses per 100,000 people by region was 14.5
in Jeju Island, 12.3 in Jeonnam, 11.8 in Jeonbuk, and 10.0
in Gyeongbuk. Regarding the type of illness, heat exhaustion
accounted for 1,598 (56.7%) of the cases, followed by heat
stroke (i.e., 493 cases, 17.5%). Of all the reported cases of heat-
related illnesses, 79.6% occurred while those affected were
engaged in outdoor activities. A closer look at outdoor occur-

rences revealed that individuals affected were often working,

www.phwr.org Vol 17, No 34, 2024

for example, in outdoor workshops (32.4%) and fields (14.0%)
(Table 2).

Discussion
Heat waves induced by climate change are becoming more

frequent in many regions worldwide, resulting in a persistent

annual increase in health-related consequences. Heat waves
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Table 2. Main results of the 2023 heat-related illness
surveillance system

Characteristic HRI patients (%)

Table 2. Continued

Sex
Male 2,192 (77.8)
Female 626 (22.2)
Age (yr)
0-9 16 (0.6)
10-19 95 (3.4)
20-29 291 (10.3)
30-39 323 (11.5)
40-49 385 (13.7)
50-59 601 (21.3)
60-69 514 (18.2)
70-79 325 (11.5)
>80 268 (9.5)
Region
Seoul 201 (7.1)
Busan 94 (3.3)
Daegu 59 (2.1)
Incheon 113 (4.0)
Gwangju 64 (2.3)
Daejeon 41 (1.5)
Ulsan 68 (2.4)
Sejong 27 (1.0)
Gyeonggi 683 (24.2)
Gangwon 104 (3.7)
Chungbuk 151 (5.3)
Chungnam 205 (7.3)
Jeonbuk 207 (7.3)
Jeonnam 222 (7.9)
Gyeongbuk 255 (9.0
Gyeongnam 226 (8.0
Jeju 98 (3.5)
Diagnosis
Heatstroke 493 (17.5)
Heat exhaustion 1,598 (56.7)
Heat cramp 432 (15.3)
Heat syncope 235 (8.3)
Heat edema 1(0.0)
Other effects of heat and light 59 (2.1

Characteristic HRI patients (%)
Place of occurrence

Indoor 575 (20.4)
Home 171 (6.1)
Building 72 (2.6)
Workplace 197 (7.0)
Plastic greenhouse 48 (1.7)
Other 87(3.1)

Outdoor 2,243 (79.6)
Workplace 913 (32.4)
Playground 171 (6.1)
Farmland 395 (14.0)
Mountain 72 (2.6)
Riverside 32 (1.1)
Roadside 286 (10.1)
Nearby residence 105 (3.7)
Other 269 (9.5)
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HRI=heat-related illnesses.

have a direct impact on society, including a decline in the labor
force.

Heat-related illnesses occurring during the summer can be
reduced or prevented with the adoption of simple health mea-
sures; failure to adhere to these recommendations can lead to
casualties. For instance, when going out in the heat, bringing a
hat or handheld parasol for sun protection is recommended, as
is wearing loose-fitting clothing and drinking plenty of water,
even before feeling thirsty. Working during the hottest times
of the day should be avoided, and taking breaks is suggested.
Older adults, pregnant women, and those with underlying
medical conditions (e.g., cardiovascular disease, diabetes, and
stroke) are especially vulnerable to heat-related illnesses due to
decreased thermoregulation; therefore, they should closely ad-
here to heat-related illness prevention tips during heat waves
while sticking to a daily healthcare routine [7].

To minimize the adverse effects of heat waves on health,

the government is systematically implementing measures

www.phwr.org Vol 17, No 34, 2024
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through relevant ministries and sectors. During the annual
government-wide comprehensive planning period (May 20 to
September 30), the KDCA will continue to operate the Heat-
related Illness Surveillance Program to quickly identify health
effects caused by heat waves. Throughout the program, collect-
ed data will be posted at 4:00 PM daily on the KDCA website
(http://www.kdca.go.kr). When the program ends, the “Annals
of Reported Heat-related Illnesses due to Heat Waves” will be
published annually to serve as a basis for future heat wave re-

sponse measures and policy establishment.
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Global Measles Outbreaks

Ju-Young Sim, Jae—Hwa Chung, Ji-Young Oh, Jee—Eun Yi, Yun-Hee Lee, Si-Won Choi, Ji-A Lee, Yeo—Won Jin, Hyo-Soon Yoo*

Division of Risk Assessment, Bureau of Public Health Emergency Preparedness, Korea Disease Control and Prevention Agency, Cheongju,
Korea

ABSTRACT

In 2023, as public health and social measures due to coronavirus disease 2019 (COVID-19) eased and overseas travel
resumed, measles cases increased rapidly worldwide. According to the World Health Organization (WHO), approximately
320,000 measles cases were reported worldwide in 2023, 1.8 times higher than approximately 170,000 cases in 2022. Even
in countries verified as measles-eradication countries, community epidemics have been observed mainly among unvaccinated
and incompletely vaccinated people. The WHO indicated that low vaccination rates and increased international travel are the
main causes of the rapid increase in measles outbreaks. During the COVID-19 pandemic, vaccination services were suspended
or delayed in many countries, significantly decreasing vaccination rates. Simultaneously, as travel restrictions eased, population
movement increased worldwide, creating an environment that made it easy for the measles virus to spread to various regions.
The WHO has set the goal of eradicating measles by 2030, and important strategies include maintaining and strengthening
vaccination rates, strengthening quarantine, patient surveillance, public health education, and information sharing through
international cooperation. As of 2022, the Republic of Korea has maintained a relatively high vaccination rate by meeting
the standards for maintaining herd immunity of over 95% recommended by the WHO, with a secondary vaccination rate of
95%. However, there is a risk of transmission through certain age groups and overseas inflows where vaccination rates are
relatively low. Therefore, in areas with an active measles outbreak, it is essential to be vaccinated before traveling to areas where

outbreaks are increasing, and careful monitoring is necessary to prevent domestic inflow.

Key words: Measles; Overseas importation; Vaccination; World Health Organization
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Introduction and 1990s, the World Health Organization (WHO) identi-
fied measles as an important global health issue and intensi-
The history of the measles elimination strategy began with fied vaccination campaigns worldwide. In the 2000s, WHO

the development of the measles vaccine in 1963. In the 1980s and the United Nations Children's Fund (UNICEF) set a goal
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Key messages

(O What is known previously?

Measles is a highly contagious disease. In particular,
when children and pregnant women with low immunity
are infected with measles, there is a high risk of severe
illness, and even death.

@ What new information is presented?

Measles outbreaks are increasing worldwide due to de-
creased vaccination rates during the COVID-19 pan-
demic and increased imports from overseas.

(® What are implications?

Even in countries that have previously been verified to
eradicate measles, low vaccination rates and increased
population movement can lead to community trans-
mission. Therefore, it is important to be vaccinated be-
fore traveling to areas where outbreaks are increasing,
and careful monitoring is necessary to prevent domestic

inflow.

of reducing measles mortality by 50% by 2005 and recom-

mended that each country increase vaccination rates and

strengthen surveillance systems through the announcement of
the Measles: Mortality Reduction and Regional Elimination:
Strategic Plan 2001-2005, further systematizing the strategy
for measles eradication [1]. Owing to these efforts, the number
of global measles cases decreased significantly from approxi-
mately 850,000 cases in 2000 to 350,000 cases in 2018 [2].
However, despite WHO’s efforts to eradicate measles, misin-
formation about vaccinations continued to spread in 2019,
leading many to not vaccinate their children, with the WHO
reporting nearly 870,000 cases in the year, the highest num-
ber since 1996. This surge led to the declaration of a global
measles epidemic [3]. During the subsequent coronavirus dis-
ease 2019 (COVID-19) pandemic that began in 2020, various
measures such as travel restrictions and social distancing were
implemented, resulting in a sharp decrease in the incidence of
measles worldwide (Figure 1). As social distancing and quaran-
tine measures were relaxed and international travel resumed in
2023 [4,5], the overall incidence of infectious diseases includ-

ing influenza, tuberculosis, and whooping cough increased,

2016 2017 2018 2019 2020 2021 2022 2023 2024
180,015 cases l ’ 168,190 cases l ’ 276,157 cases ’ 541,401 cases l ’ 93,840 cases l ’ 59,619 cases l ’ 171,153 cases l ’ 321,582 cases ’ 94,481 cases
100,000 A
50,000 A
0 -4
2022 2023 2024
Total=171,153 cases Total 321,582 cases Total=94,481 cases Il African region
40,000 O] America region
[ Eastern Mediterranean region
I European region
30,000 [] South East Asia region
[] Western Pacific region
20,000
!!Illll = u
0
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Figure 1. Measles case distribution by month and WHO region (2016-2024)
WHO=World Health Organization. Reused from the report of World Health Organization, 2024 [4].
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with an especially sharp increase in measles cases. Recently, the
Republic of Korea (ROK) experienced a mass outbreak of mea-
sles, with most cases attributed to foreign students in university
dormitories (22 cases as of April 15, 2024) [6].

Measles is a highly contagious disease that can infect more
than 90% of immunocompromised individuals who are ex-
posed to the virus. Particularly, when individuals with low
immunity, such as children and pregnant women, become
infected with measles, the infection severity can worsen, caus-
ing pneumonia, encephalitis, and even death. Therefore, it is
important to prevent measles effectively by administering two
doses of the measles, mumps, and rubella (MMR) vaccine [7].
Additionally, we must be prepared for a global measles epi-
demic by strengthening the domestic and international surveil-
lance systems and preemptively managing imported cases from
other countries.

Therefore, this report examined the status of the recent
measles outbreaks outside ROK and the factors associated with
the increased incidence. The report also examined the mea-
sures and recommendations issued by major organizations as a
reference for preparing prevention and management measures

for future measles outbreaks in ROK.

Methods

The status of the global measles cases was identified from
the “Provisional monthly measles and rubella data,” which is
regularly updated every month by the WHO. The aforemen-
tioned data include the number of suspected and confirmed
cases of measles and rubella worldwide and the vaccination
rate in each country [4]. To assess the response measures and
recommendations for measles outbreaks and factors associ-
ated with the increased incidence of measles, major reports
and data published by key organizations, including the WHO,
US Centers for Disease Control & Prevention (CDC), and
European Centre for Disease Prevention and Control (ECDC),
were referenced along with data published by the health minis-

tries of the affected countries.

Results

1. Global Measles Status

According to the WHO, the number of measles cases
worldwide in 2023 was 1.8 times higher than that in 2022
(approximately 320,000 vs. 170,000 cases) [4]. The incidence

Table 1. Number of reported measles cases by WHO region (2022-2023)
. No. of reported measles cases” Year-on-vyear increase
Region Member states :
2022 2023 (times)

Global 194 171,153 321,582 19

Africa 47 04,922 73,381 1.1

Americas 35 169 42 0.2

Middle East 21 54,245 90,876 1.7

Europe 53 934 61,017 65.3

Southeast Asia 11 49,492 90,968 1.8

Western Pacific 27 1,392 5,298 3.8
WHO=World Health Organization. “Cases reported by each country (if laboratory confirmed, epidemiologically related, or meet clinical
criteria). Reused from the report of World Health Organization, 2024 [4].
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of measles tends to be high in Africa, the Middle East, and
Asia, where implementing vaccination drives is difficult due to
the vulnerable public health infrastructure [7]. However, even
Europe and Western Pacific regions reported an increased in-
cidence in 2023 compared to previous years (Table 1, Figure 1)
[4]. In ROK, the number of cases has increased due to import-
ed cases, mostly from Uzbekistan, Thailand, and Kazakhstan.

In Europe, approximately 42,000 cases of measles were
reported in 2023, representing a 45-fold increase from 941
cases reported in 2022 [4]. According to the “Measles, Annual
Epidemiological Report for 2023” published by the ECDC,
measles outbreaks began to increase from July 2023 at a much
higher level than that in the previous 3 years and showed a pat-
tern that differed from the typical seasonal pattern of increased
incidence reported between late winter and spring [8]. Factors
such as changes in vaccination rates and increased popula-
tion mobility may have contributed to these results [8]. In
December 2023, the WHO and European authorities issued
a warning regarding the risk of measles transmission via un-
vaccinated individuals and urged timely vaccinations to pro-
tect children and mitigate additional transmission [9]. In the
Western Pacific region, approximately 5,000 cases were re-
ported in 2023, mostly in the Philippines and Malaysia, which
represented an almost 2.5-fold increase from the combined to-
tal of approximately 2,500 cases in the previous 2 years [10].
In Kazakhstan, one of the countries with a high prevalence of
measles, 13,677 cases were reported in 2023, with most of the
cases involving unvaccinated children. This was the highest
number of cases reported in the past decade [11,12].

Even in countries that have been verified to be measles-
free, a continued community-acquired epidemic, mostly

among unvaccinated and incompletely vaccinated individuals,

www.phwr.org Vol 17, No 34, 2024

has been observed. The United Kingdom, which was declared
measles-free in 2017, reported 216 cases of measles in the
West Midlands region between October 2023 and January
2024 [13], mostly involving community transmission through
unvaccinated children. In January 2024, the United Kingdom
Health Security Agency declared the situation a national in-
cident, emphasizing the seriousness of measles outbreaks and
implementing community- and school-based vaccination
drives [14]. The United States, which was declared measles-
free in 2000, reported 338 cases of measles between January
2020 and March 2024. Particularly, 97 cases occurred in the
first quarter of 2024 alone, representing a more than 17-fold
increase from the average number of cases reported during
the same period in previous years [15]. It was confirmed that
the measles cases that occurred in Chicago in the past 5 years
spread from unvaccinated migrants from South America, in-
cluding Venezuela [16]. In March 2024, the CDC mentioned
that the number of measles cases is increasing globally, includ-
ing in the United States, and they provided guidelines on mea-
sles prevention for healthcare workers, state health authori-
ties, parents, and travelers. Moreover, the CDC suggested that
countries that have been verified to be measles-free may face
the risk of a measles outbreak due to the increase in measles
cases worldwide and reduced vaccination rates. They empha-
sized the need for early detection of cases, timely management

and care, and increasing the measles vaccination rate [17].

2. Measles—free Verification Procedures and
Status

The measles-free status of each country is assessed by the
WHO Regional Verification Commission (RVC). Each coun-

try must regularly report information to the WHO RVC,
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including measles status data and information regarding sur-
veillance systems. The commission reviews the reports submit-
ted by each country to assess not only the measles status com-
prehensively but also the public health infrastructure, including
the availability of an effective surveillance system, laboratory
testing capacity, and measles vaccination rate (=59% second-
dose vaccination rate) to determine the measles-free status

[18]. As of April 2024, 78 out of 194 WHO member nations

(40.2%) have been verified to be measles-free; the region-wise
order is as follows: Europe (17.0%), the Americas (15.5%),
Western Pacific (3.1%), Southeast Asia (2.6%), the Middle East
(2.1%), and Africa (0.0%) (Table 2, Figure 2) [4]. Some coun-
tries received verifications as measles-free countries but could
not maintain the verification status due to the re-emergence
of community transmission. For instance, although Mongolia

was verified to be measles-free in 2014, the economic recession

Table 2. WHO measles verification of elimination
) Measles verification of elimination
Region Member states = — : =
Verified Eliminated Endemic Not classified
Global 194 78 (40.2) 21 (10.8) 89 (45.9) 6(3.1)
Africa 47 0 (0.0) 0 (0.0) 47 (24.2) 0(0.0)
Americas 35 30 (15.5) 0(0.0) 0(0.0) 5(2.6)
Middle East 21 4(2.1) 0 (0.0) 17 (8.8) 0(0.0)
Europe 53 33 (17.0) 8 (4.1) 11(5.7) 1(0.5)
Southeast Asia 11 5(2.6) 0 (0.0) 6(3.1) 0(0.0)
Western Pacific 27 6(3.1) 13 (6.7) 8 (4.1) 0(0.0)
Values are presented as number only or number (%). WHO=World Health Organization. Reused from the report of World Health
Organization, 2024 [4].

B Verified
Bl Eliminated
[ Endemic
O Not classified

7NN World Health  wap ion: World Health O
¥ Y Data source:

\“AQJ Organization IVB Database

ion, WHO, 2024. All rights reserved
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T

Disclaimer:
The bound: d

nnnnn d th on this the any opinion whatsoever on the part of the
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Figure 2. Measles verification of elimination by country
Reused from the report of World Health Organization, 2024 [4].
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in 2016 led to an increased poverty rate, resulting in a lapse in
vaccinations and a decreased vaccination rate. Consequently,
Mongolia was unable to maintain its measles-free status be-
cause transmission continued among unvaccinated individuals
aged 8-35 years and children [19]. To manage this situation,
the WHO and United Nations Children’s Fund collaborated
with the Mongolian government to implement a large-scale
additional vaccination campaign, especially targeting young

adults aged 18-30 years [20].

3. Causes of Increased Measles Outbreaks

In its announcement in November 2023, the WHO pro-
claimed low vaccination rates and increased international trav-
el as the major causes of the sudden increase in measles out-
breaks. Particularly, vaccination services were discontinued or
delayed in many countries during the COVID-19 pandemic,
which significantly decreased the measles vaccination rate.
Simultaneously, the relaxation of travel restrictions led to in-
creased population mobility worldwide, which was conducive

to the spread of the measles virus to various regions [5].

1) Low vaccination rate

According to the “Progress toward Regional Measles
Elimination-Worldwide, 2000-2022” report published by
the WHO, the global measles vaccination rate increased from
72% to 86% between 2000 and 2019 but decreased to 81%
in 2021 during the COVID-19 pandemic, which was the low-
est vaccination rate recorded since 2008. During 2021-2022,
suspected measles cases increased by 18%, while the number of
countries that experienced mass outbreaks increased from 22
to 37 countries. During 2021-2022, the number of measles-

related deaths increased by 94% [21].

www.phwr.org Vol 17, No 34, 2024

Additionally, according to the “threat assessment brief:
measles on the rise in the EU/EEA” published by the ECDC
in March 2024, 75.5% of the cases reported in 2023 involved
unvaccinated individuals. Moreover, the first-dose vaccination
rate for measles decreased from 95% in 2018 to 92% in 2022,
while the second-dose vaccination rate decreased from 91% in
2018 to 89% in 2022 [8].

The Ministry of Healthcare of Kazakhstan reported that the
inability to conduct regular vaccination programs during the
COVID-19 pandemic led to a decline in the MMR vaccina-
tion rate, resulting in measles outbreaks mostly among unvac-
cinated children [12]. In response, a vaccination campaign was
launched in late 2023 to vaccinate individuals who had not
received MMR vaccination. The campaign provided addition-
al vaccinations to over 930,000 unvaccinated individuals be-
tween November 2023 and early January 2024. In 2023, the
incidence of measles showed an increasing trend in all regions

but changed to a downward trend in 2024 [22].

2) Increased international travel and mobility

Since travel restrictions were relaxed despite MMR vaccina-
tions not being implemented during the COVID-19 pandem-
ic, the likelihood of measles being imported increased with in-
creasing international travel worldwide. Measles outbreaks that
occurred in countries with high MMR vaccination rates were
often identified to involve imported cases from regions with
low vaccination rates [15]. Such imported cases can cause ad-
ditional outbreaks in communities or groups with low vaccina-
tion rates [16]. According to the CDC, 96% of all measles cases
that occurred in the United States since 2020 were imported
cases or related to imported cases, mainly from the Middle East

and Africa [15]. In the first quarter of 2024, 6 cases imported
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from Europe and Southeast Asia were reported, which repre-
sented an increase of approximately 50% compared to the av-

erage number of cases imported from the same regions during

2020-2023 [15].

4. Recommendations for Strengthening the

Measles Response

To strengthen the management of and response to such a
global measles epidemic, major organizations, including the
WHO, CDC, and ECDC, are emphasizing on certain measures.
The first is the early detection of cases by strengthening the
surveillance system [17]. It is important to minimize additional
transmission by immediately reporting and rapidly responding
to cases confirmed in healthcare institutions. Importantly, ge-
notyping using reverse transcriptase polymerase chain reaction
can provide important information for tracing the route of viral
transmission and infection source, which is important in pre-
paring measures for preventing the onset and spread of mea-
sles [17]. The second is maintaining a high vaccination rate.
The WHO recommends that a vaccination rate of at least 95%
should be maintained to assure herd immunity against measles
[18]. Various public health campaigns and educational pro-
grams may be implemented to resolve regional immunization
disparities and increase vaccination rates. Furthermore, the
overall awareness about measles and other vaccine-preventable
diseases can be raised through such efforts [21,23]. The third
is an emphasis on providing continued education and train-
ing regarding the clinical features and transmission methods of
measles to enable healthcare providers to diagnose measles ac-
curately, which can exhibit symptoms similar to the common
cold in the early stage. Lastly, there is an emphasis on strength-

ening crisis communications to enhance public awareness [17].
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This can minimize public confusion by providing accurate and
reliable information regarding infectious diseases. Moreover,
public trust can be built by the government demonstrating the
transparency, which is important for gaining cooperation from

the public when implementing recommendations or policies.

Conclusions

The number of measles cases has increased worldwide. An
increasing risk of measles being introduced into and spread-
ing through communities has been observed due to increased
international travel and decreased vaccination rates, even in
countries that have been verified to be measles-free. The WHO
has set goals to eliminate measles by 2030 and has identified
maintaining and strengthening vaccination rates, strengthen-
ing quarantine measures, patient surveillance, public health
education, and information sharing through international col-
laboration as the key strategies [23]. In ROK, the second-dose
vaccination rate for measles was 95% in 2022, maintaining a
relatively high vaccination rate that fulfilled the WHO recom-
mendation (maintaining >95% vaccination rate for herd im-
munity) [24]. Starting in December 2023, measles was des-
ignated as a quarantinable infectious disease; consequently,
the fever surveillance criteria for arrivals from countries with
major outbreaks have been strengthened. Furthermore, plans
are underway for measles response education and simulation
training, and the Ministry of Education and Ministry of Health
and Welfare are encouraging measles vaccinations in schools
and childcare centers [25].

Overall, ROK has a relatively high vaccination rate and a
public health system capable of responding to measles out-

breaks. However, based on the domestic and international
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cases examined, even countries verified to be measles-free
are facing the possibility of transmission among specific age
groups with relatively low vaccination rates or through import-
ed cases. Therefore, continued promotion of the importance
of vaccination through public health campaigns and education
programs and increasing accessibility is crucial. Additionally,
close monitoring of arrivals from countries with major out-
breaks is important to prevent imported cases. Travelers
should check in advance for any information about major in-
fectious disease outbreaks and infectious diseases, exert caution
in areas that they plan to visit, and get vaccinated to protect
themselves. Information regarding infectious disease preven-
tion for each country can be checked on “Imported Infectious
Diseases NOW.” Lastly, gaining public cooperation for policies
and precautions through effective crisis communication can

help minimize public health risks.
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Introduction of a Pilot Project to Establish a Regional
Comprehensive Medical Response System in 2023

Min-ha Hwang, Hwan-hee Kim, Ji-young Park*

Division of Healthcare Response Facility Management, Department of Infectious Disease Emergency Preparedness and Response, Korea
Disease Control and Prevention Agency, Cheongju, Korea

ABSTRACT

To overcome the repeated experience of hospital bed and medical personnel shortages for epidemics such as coronavirus
disease 2019 delta and omicron, the Korea Disease Control and Prevention Agency (KDCA) announced the “Mid- to Long-
term Plan for Emerging Infectious Disease Pandemics” in May 2023. A key goal of this was “establishing a response system
capable of responding to 1 million confirmed cases per day.” Accordingly, the KDCA promoted “A Pilot Project to Establish
a Regional Comprehensive Medical Response System” as one of its core tasks of “significantly expanding medical response
infrastructure and establishing a specialized treatment system.” In 2023, each region established consultative bodies focused
on infectious diseases, centered on regional hospitals, thereby laying the foundation for tailored medical response systems.
However, budget constraints leading to a lack of dedicated personnel, participating organizations' limited understanding,
and policy gaps due to exclusion of key bodies like the Ministry of Health and Welfare and Central Infectious Disease
Hospital emerged as challenges. To further develop a medical response system tailored to the characteristics of the region, the

performance of the project needs to be strengthened and its limitations improved.
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Introduction

As new infectious diseases such as Middle East respiratory
syndrome (MERS) and coronavirus disease 2019 (COVID-19)
emerge periodically and outbreak cycles become shorter, es-
tablishing a permanent medical response system for these dis-
eases has become a priority. For instance, the lack of a control

tower in the response system exposed issues such as a shortage
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of beds, a lack of infrastructure for treatments intended for
critically ill and special patients, and an insufficient number of
testing facilities for patients with infectious diseases during the
MERS epidemic.

Accordingly, Article 8.2 (pertaining to infectious dis-
ease hospitals) of the Act on Prevention and Control of
Infectious Diseases was enacted to serve as the legal basis for

the establishment and operation of hospitals specialized in
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Key messages
(D What is known previously?

After the Middle East respiratory syndrome outbreak in
2015, a regional infectious disease hospital was designat-
ed to respond to the national public health crisis caused
by a new infectious disease. Furthermore, procedures
are being carried out in accordance with the total project
cost management guidelines.

(@ What new information is presented?

The pilot project to establish a regional comprehensive med-
ical response system will enable each region to strengthen its
capacity to respond to infectious disease crises.

® What are implications?

To strengthen the region's medical response capac-
ity in the event of a new infectious disease, the perfor-
mance of the aforementioned pilot project needs to be
strengthened, its limitations improved, and a medical re-
sponse system tailored to the characteristics of the region
developed.

treating infectious diseases. Additionally, the amendment
of the “National Quarantine System Reorganization Plan”
(September 1, 2015) and construction of regional infectious
disease hospitals were promoted as national tasks. Following
the designation of Chosun University Hospital as the first in-
fectious disease-specialized hospital in the Honam region in
2017, Soonchunhyang University Cheonan Hospital and
Pusan National University Yangsan Hospital were addition-

ally designated in the Chungcheong and Gyeongnam regions,

respectively, in 2020. Then in 2021, Kyungpook National
University Chilgok Hospital was designated in the Gyeongbuk
region, followed by the designation of Seoul National
University Bundang Hospital in the capital region in 2022.
Thus, overall, five hospitals were designated as specialized in
treating infectious diseases and are currently under construc-
tion (Table 1).

These hospitals will focus on diagnosing and treating pa-
tients with novel infectious diseases in their respective geo-
graphical regions; educating and training specialists in re-
sponding to these emerging diseases; assigning and coordinat-
ing the transfers of patients with infectious diseases between
cities; and treating critically ill patients requiring surgery or
dialysis or who are due for childbirth. To preemptively per-
form the functions of an infectious disease-specialized hospital
even before its completion, the “Pilot Project for Establishing a
Regional Medical Response System” was launched in 2023.

In this policy report, we examine the results of the pilot
project to establish a regional comprehensive medical response
system, review the limitations of the project, and explore ways

to improve the project for future applications.

Results

1. Overview of the Pilot Project for Establishing a
Regional Medical Response System

During the COVID-19 pandemic, the Korea Disease

Table 1. Status of regional infectious disease hospital designation

Region Honam Chungcheong

Gyeongnam Gyeongbuk Capital region

Hospital name Chosun University ~ Soonchunhyang

Hospital
Hospital
July 31, 2020

Designated date August 21, 2017

University Cheonan University Yangsan National University University Bundang

Pusan National Kyungpook Seoul National
Hospital

July 31, 2020

Chilgok Hospital
July 26, 2021

Hospital
April 13, 2022
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Control and Prevention Agency (KDCA) faced limitations of
centrally led medical response systems, such as medical gaps
due to administrative boundaries, patient deaths during trans-
port from one region to another owing to imbalance of medi-
cal resources between regions, patient deaths while waiting at
home owing to a lack of beds, and on-site medical response
by unskilled personnel employed on an ad hoc basis, resulting
in excessive social costs [1-4]. To tackle these challenges and
prepare for the management of emerging infectious diseases,
the KDCA launched a pilot project to establish a regional com-
prehensive medical response system in April 2023. In accor-
dance with mid- to long-term plans to prepare for pandem-
ics of emerging infectious diseases, the task of expanding the
medical response infrastructure was promoted by constructing
regional infectious disease hospitals and nationally designating
inpatient and emergency treatment beds while promoting the
establishment of a functional medical response system [5].

The pilot project for establishing a regional comprehensive
medical response system was aimed at creating a plan tailored
to the characteristics of each region, centered on regional infec-
tious disease hospitals, and establishing a step-by-step (central-
regional-local) coordination and cooperative system. The goal
was to institute a region-specific medical response plan for
infectious diseases, which would include medical response re-
source surveys, resource mobilization plans, and patient refer-
ral and transfer plans. In addition, a consultative body involv-
ing local governments, regional medical institutions, infectious
disease experts, and others was established to serve as a perma-
nent cooperative network within regions.

The details are as follows.

First, a medical response council for emerging infectious

diseases was formed. It comprised local governments and
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medical institutions, centered on infectious disease-specialized
hospitals in the five specified regions and KDCA disease re-
sponse centers. This council discussed medical response plans
according to epidemic patterns of infectious diseases, shared
infectious disease information as well as domestic and inter-
national response cases, and formed a permanent cooperation
network within the region.

Second, a survey of resources in the area, such as infectious
disease response personnel and hospital beds, was conducted.
Previously, there were problems in understanding the status
of hospital bed resources during the COVID-19 response.
Therefore, to reduce such problems during future pandemics,
a survey of resources must be conducted beforehand.

Third, infectious disease response personnel were educated
and trained. Training programs for healthcare personnel were
developed and implemented, and joint regional exercises that
simulate an outbreak of an emerging infectious disease were
conducted. The goal of these programs was to enhance the ca-
pacity of medical personnel to respond to infectious disease
crises and, in the future, enable rapid initial response to new

infectious diseases to curb their spread.

2. Results of the Pilot Project for Establishing a

Regional Medical Response System

The pilot project, which was launched in 2023, was the
first of its kind to focus on regional infectious disease-special-
ized hospitals and resulted in the enhancement of communica-
tion capabilities within regions by forming a regional network
among the key medical response entities, the KDCA (region-
al disease response centers), local governments, and private
medical institutions. In addition, the medical resource survey

laid the foundation for the development of a national resource
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management system in the future, and it is significant that by
conducting medical personnel education and mock training
sessions, each regional infectious disease-specialized hospital
was the first to perform its statutory functions even before the

completion of the infectious disease wing in each hospital.

1) Capital region

In capital region, a medical response roadmap centered
on Seoul National University Bundang Hospital, headed by
Professor Eui-suk Kim, was established. An advisory group of
medical response experts focused on capital region infectious
disease hospitals and disease response centers was formed, and
through the involvement of this group, a roadmap for medical
responses to novel infectious diseases was created to ensure the
efficient management of and response to infectious diseases.
By conducting literature reviews of infectious disease responses
through an advisory group including various experts and re-
searching medical responses by local governments and pub-
lic hospitals overseas (Tokyo, Japan), we not only developed a
roadmap for medical responses but also formed a regional co-
operative network.

In addition, a survey was conducted of 40 medical institu-
tions including tertiary hospitals, general hospitals, and public
medical institutions in the Gyeonggi region to investigate med-
ical response resources as well as education status and needs.
Support was provided for the establishment of training pro-
grams applicable to each institution and joint public-private

mock training sessions were conducted.
2) Chungcheong region

In the Chungcheong region, a consultative body was

formed with related organizations such as the designated
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Soonchunhyang University Cheonan Hospital, headed by
Professor Min-hyeok Jeon, the regional KDCA disease re-
sponse center, local governments, and 12 medical institutions
in the region. The council shared experiences in responding to
COVID-19 and discussed problems that arose during the re-
sponse process and improvement measures.

In addition, the status of medical resources in the region
was updated through the consultative body, and a course was
conducted by the Chungcheong Infection Control Academy to
provide infectious disease education to medical personnel. The
course was conducted four times and completed by 246 medi-
cal personnel. It included theoretical and practical training on
donning and doffing personal protective equipment used in
infectious disease crises. The joint mock training sessions were
large-scale public-private-military collaborations in which the

Armed Forces Medical Research Institute also participated.

3) Gyeongbuk region

A simulated bed control scenario was developed through
a regional council led by the designated Kyungpook National
University Chilgok Hospital, headed by Professor Ki-tae
Kwon. The number of critically ill patients and the demand
for intensive care units owing to an infectious disease outbreak
in the region were estimated using a mathematical model that
reflects regional and age-specific characteristics, and based on
this, a scenario adjusting for the number of hospital beds was
presented.

Moreover, based on the results of the survey on resources
such as manpower, beds, and equipment of medical institu-
tions in the region, as well as the survey itself, medical institu-
tions were divided into four levels (A to D) and an operating

model for each level of medical institutions was developed.
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Since medical resources vary greatly by medical institutions,
applying a uniform operation model may result in issues such
as compatibility. Hence, separate operation models were cre-

ated based on each medical resource.

4) Gyeongnam region

A focus group interview was conducted with local govern-
ments (nine municipal and provincial health centers, 11 par-
ticipants) and medical institutions (five medical centers and
general hospitals, nine participants) within the regional coun-
cil, led by the designated Pusan National University Yangsan
Hospital. Based on a review of the COVID-19 response expe-
rience, an in-depth evaluation of the current response system
was conducted in five categories, including medical resources,
patient care system, education and training, and governance.
The results were shared with the council to analyze problems
and identify improvement measures.

A survey of medical resources within the region and a joint
mock training session were also conducted in preparation for
emerging infectious diseases. In terms of educating and train-
ing medical personnel, a preliminary needs survey was con-

ducted, targeting medical institutions responding to infectious

diseases. This laid the foundation for developing customized

programs for each institution.

5) Honam region

In Honam, as in the other regions, the regional KDCA dis-
ease response center and the designated Chosun University
Hospital, headed by Professor Jun-Won Seo, organized a coun-
cil of related organizations including 15 medical institutions
and local governments to discuss the division of roles in re-
sponding to infectious diseases, lay the foundation for integrat-
ed resource mobilization, and establish a cooperative network.

A joint mock training session was also conducted in prepa-
ration to respond to new infectious diseases. A joint response
situation room was set up for joint simulation exercises involv-
ing detailed scenarios such as classifying the severity of pa-
tients’ conditions, assigning beds according to disease severity,
and implementing an initial response when patients arrive af-

ter bed allocation (Table 2).

Table 2. Main results of pilot projects by region

Region Main result

Capital region ~ Development of a ‘roadmap (draft) for responding to new infectious diseases” through overseas case
studies, etc.

Chungcheong  Conducted joint public-private training with participation from 4 cities, provinces, and 12 medical
institutions in the region

Honam Conducted joint public-private training with participation from 4 cities, provinces, and 15 medical
institutions in the region

Gyeongbuk Establishment of a hospital bed response operation model for each stage of crisis through tier classification
by medical institution characteristics

Gyeongnam Conducted joint public-private training with participation from 3 cities, provinces, and 9 medical

institutions in the region
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3. Limitations of the Pilot Project for Establishing
a Regional Medical Response System and
Ways to improve

1) Limitations of the pilot project

The pilot project exposed the following limitations.

First, there was a lack of professionalism and continuity in
the execution of the project owing to a lack of dedicated per-
sonnel. Staff members lacked understanding of the project
needs because they were performing additional duties outside
of their main job, which led to limitations such as a lack of pro-
fessionalism and administrative weaknesses in promoting the
project.

Second, there was a concern that the Ministry of Health
and Welfare and the National Medical Center would not par-
ticipate in the project, which could lead to a loss of momen-
tum for the establishment of policies and legislation related
to emerging infectious diseases. There are also concerns that
the performance of the project may not be consistent with the
policy direction of the Ministry of Health and Welfare, which
is in charge of the overall medical responses in times of crises,
or that the functions of regional infectious disease hospitals
may not be consistent with the policy direction of the National
Medical Center.

Third, there was a lack of legal basis for the designated in-
fectious disease-specialized hospitals to function as control
towers within their jurisdictions. In addition to patient care,
which is a hospital's key function, infectious disease-specialized
hospitals need to collaborate with related organizations to mo-
bilize medical resources (manpower and equipment) within
the region, manage referral systems, and conduct education
and training programs. Hence, it is necessary to provide insti-

tutional support to increase the interest and participation of
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local governments and medical institutions.

2) Directions for improvement

To overcome the limitations of the 2023 pilot project,
several changes were made to the 2024 project. In 2024,
the project name was changed to “Medical Response System
Construction Project Centered on Infectious Disease-
specialized Hospitals.” The project continues to promote the
establishment of permanent regional medical response sys-
tems with the Ministry of Health and Welfare and the National
Medical Center. The budget allocated per region, which was
only 50 million won at the time of the pilot project, has been
increased to 250 million won per region in 2024, enabling im-
provements in the effectiveness and quality of the project by
securing dedicated personnel.

There were also changes in the project content. In the 2024
project, statutory functions of the designated regional infec-
tious disease hospitals in 2023 will be performed as basic func-
tions and specialized projects by region will be added. The
capital region is promoting the “Enactment of the Basic Law
for the Smooth Functioning of Infectious Disease-specialized
Hospitals” as a specialized project. The purpose of this is to re-
view and clarify the basis for performing the functions of the
central government, local governments, infectious disease hos-
pitals, etc. In the case of the Gyeongbuk region, based on prior
experience of being mobilized whenever there was a shortage
for manpower management without specific standards dur-
ing the COVID-19 response process, the “Establishment of
Standards for Medical Personnel Responding to Infectious
Diseases” will be promoted as a specialized project, and the
Chungcheong region will develop an infectious disease re-

sponse training program for medical personnel. The Honam
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region is developing a program to understand the status of
hospital beds. The KDCA is supporting specialized projects in
each region and examining ways to institutionalize the results

of the projects.

Conclusion

The KDCA has worked to establish a regional medical re-
sponse system by organizing and operating a consultative body
among infectious disease-related organizations through the
“Pilot Project for Establishing a Regional Medical Response
System” in which regional infectious disease hospitals and local
governments participated.

The project showed that in order to establish a permanent
regional medical response system, it is important to prepare
an operational plan to practically fulfill legal functions such as
diagnosis and treatment of patients with infectious diseases,
education and training of medical personnel, and assignment
of patients with infectious diseases during crises and otherwise,
even before the completion of a physical building, and to estab-
lish a full-time cooperative network among participating orga-
nizations to ensure organic responses.

In the future, the KDCA plans to further strengthen the co-
operative system among participating organizations to estab-
lish a medical response system for novel infectious diseases and
to promote the advancement of projects by initiating special-

ized projects in each region.
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QuickStats

Trends in the Prevalence Gap of High-risk Drinking between
Cities or Provinces, during 2014-2023

In 2023, the age-standardized prevalence of high-risk drinking among individuals aged =19 years was the lowest in
Sejong-si (9.3%) and the highest in Gangwon-do (16.9%). The prevalence gap in high-risk drinking between the highest and

lowest groups was 7.6%p, which decreased as compared to 10.0%p in 2022 (Figure 1).
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Figure 1. Trends in current drinking rate between cities or provinces, 2014-2023

*High-risk drinking rate: defined as the percentage of individuals (aged =19 years) who responded that they drank >7 glasses (or approximately
five cans of beer) in one drinking session in the case of men and 5 glasses (or approximately three cans of beer) in the case of women, more than
twice a week among individuals who drank alcohol in the previous year (365 days).

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 Coordination, Department of Chronic Disease Prevention and Control, Korea Disease
Control and Prevention Agency
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