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Surveillance Report

Laboratory Surveillance of Water— and Foodborne Infectious
Diseases Imported from Overseas in 2024
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ABSTRACT

Objectives: This study aimed to isolate and detect water- and foodborne pathogens imported by overseas travelers entering
the country through Incheon International Airport in 2024, based on sex, age, and country. It further aimed to provide
fundamental information on the epidemiology and risk factors of water- and foodborne diseases in the Republic of Korea to
facilitate effective prevention and response strategies.

Methods: The Capital Regional Center for Disease Control and Prevention participates in the Enteric Pathogens Active
Surveillance Network, which is coordinated by the Korea Disease Control and Prevention Agency. From January to December
2024, specimens were collected from overseas travelers exhibiting symptoms of water- and foodborne diseases at the Incheon
Airport National Quarantine Station, with their prior consent. Five genera of bacteria and five types of viruses causing water-
and foodborne infectious diseases were isolated and detected from these specimens.

Results: Among the 203 collected specimens, 91 (44.8%) pathogenic bacteria causing water- and foodborne diseases, and 28
(13.8%) pathogenic viruses were detected. Among these, the most prevalent pathogens were pathogenic Escherichia coli and
norovirus associated with 47 (51.6%) and 25 cases (89.3%), respectively. The Philippines and Indonesia were the major sources
of these imported pathogens. Moreover, the isolation and detection rates were the highest during the vacation season (January,
February, July, and August).

Conclusions: Education and public awareness campaigns on preventive measures against water- and foodborne infectious
diseases should be strengthened for travelers to cholera quarantine areas such as the Philippines and Indonesia. In addition,
continuous monitoring of the causative pathogens should be conducted through surveillance systems to prevent the importation

of water- and foodborne infectious diseases.
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Key messages
(D What is known previously?

The risk of domestic introduction of water- and food-
borne infectious diseases through Incheon International
Airport is increasing.

(@ What new information is presented?

In 2024, among specimens collected from 203 symp-
tomatic international travelers entering through Incheon
International Airport, bacterial and viral pathogens were
detected in 44.8% and 13.8% of cases, respectively. The
main pathogens isolated were pathogenic Escherichia coli
and norovirus.

® What are implications?

Education and public awareness campaigns for food poi-
soning prevention should be conducted for travelers to
Southeast Asia, particularly those visiting the Philippines
and Indonesia. In addition, monitoring symptomatic in-
dividuals and maintaining an effective surveillance sys-
tem are essential for preventing the domestic introduc-
tion of water- and foodborne pathogens.

Introduction

Following the World Health Organization’s declaration
in May 2023 ending the Public Health Emergency of Inter-
national Concern for coronavirus disease 2019, the number of
outbound travelers from the Republic of Korea (ROK) has re-
turned to pre-pandemic levels. As of 2024, approximately 37.5
million travelers have entered through Incheon International
Airport [1]. Waterborne and foodborne diseases are among
the most common illnesses affecting travelers. Some reports
estimate that 20% to 50% of individuals traveling from de-
veloped to developing countries develop such diseases [2,3].

Although most diseases, characterized by symptoms such as

www.phwr.org Vol 18, No 31, 2025

diarrhea, abdominal pain, and vomiting, resolve within a few
days without specific treatment, they can disrupt travel regard-
less of severity and show a high incidence in vulnerable popu-
lations such as the elderly and children. Furthermore, because
travelers can introduce endemic exotoxin-producing patho-
gens from one community to another, waterborne and food-
borne diseases in travelers represent a significant public health
concern [4,5].

Recognizing this public health importance, the Korea
Disease Control and Prevention Agency (KDCA) has operated
the Enteric Pathogens Active Surveillance Network (Enter-Net)
since 2003. This laboratory-based surveillance system moni-
tors the causative pathogens of waterborne and foodborne
infectious diseases, connecting public health centers, munici-
pal and provincial institutes of health and environment, and
KDCA laboratories nationwide. This study aimed to isolate
and detect the acute diarrhea-causing bacteria and viruses and
to describe their epidemiological characteristics among travel-
ers entering through Incheon International Airport in 2024
who reported symptoms of waterborne and foodborne diseas-
es, such as diarrhea, abdominal pain, and vomiting. These sur-
veillance findings will serve as foundational data for preventing
the introduction and spread of overseas-acquired infectious
diseases, informing travel destination-specific prevention and
outreach campaigns, and strengthening the laboratory surveil-

lance system.

Methods

1. Study Population
From January to December 2024, a total of 67,584 in-

dividuals who arrived at Incheon International Airport after
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visiting designated quarantine areas, including those for chol-
era, reported symptoms of waterborne or foodborne diseases
on their Health Declaration Forms. Following investigation by
quarantine officers, specimens were collected from 203 indi-
viduals who had a confirmed epidemiological link to a water-
borne or foodborne infectious disease and consented to testing.
These specimens were analyzed for five bacterial genera (Vibrio
spp.» Salmonella spp., Shigella spp., pathogenic Escherichia coll,
and Campylobacter spp.) and five viruses (group A rotavirus,

norovirus, enteric adenovirus, astrovirus, and sapovirus).

2. Analytical Methods

Stool specimens were collected via rectal swabs from trav-
elers who met the case definition for a suspected quarantin-
able waterborne or foodborne disease, such as the presence
of diarrhea or abdominal pain. Pathogen diagnosis and iden-
tification were conducted in accordance with the Integrated
Guidelines for the Diagnosis of Reportable Infectious Diseases
[6]. Pretreated samples were inoculated into tryptic soy broth
(Oxoid) and enriched by incubation at 37°C for 24 hours, af-
ter which deoxyribonucleic acid (DNA) was extracted. The ex-
tracted DNA was used as a template to detect bacteria by am-
plifying species-specific genes. For positive results, single bac-
terial colonies were isolated using selective media as specified
in the Integrated Guidelines for the Diagnosis of Reportable
Infectious Diseases. Isolated colonies were identified through
biochemical tests using the VITEK 2 system (bioMérieux)
[6]. For viral pathogens, rectal swabs were diluted in phos-
phate-buffered saline, and nucleic acids were extracted using
a QIAGEN RNA Mini Kit (QIAGEN) and a Maxwell nucleic
acid extraction instrument (Promega) according to the manu-

facturers’ instructions. The extracted nucleic acids served as
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templates for detecting viruses through the amplification of vi-

rus-specific genes.

Results

1. Specimen Collection and Characteristics

In 2024, pathogen identification tests were performed on
203 specimens. The monthly distribution of tests showed 22
(10.8%), 25 (12.3%), 51 (25.1%), and 34 (16.7%) cases in
May, June, July, and August, respectively. This 4-month period
accounted for 132 (65.0%) of the 203 total cases (Figure 1A).

The sex distribution was 112 male individuals (55.2%) and
91 female individuals (44.8%). With regard to age group, in-
dividuals in their 20s had the highest representation, with 75
cases (36.9%), followed by those in their 30s (66 cases, 32.5%)
and individuals in their teens (23 cases, 11.3%). Together,
these age groups accounted for over 80% of all subjects (Figure

1B).

2. Isolation and Detection of Causative Pathogens
The isolation rate of bacterial pathogens and the detection
rate of viral pathogens both peaked in the warmer months of
July and August (Figure 1C, D). No graphical correlation was
observed between the number of outbound travelers and the
pathogen positivity rates (Figure 1E). Correlation analysis con-
firmed no significant relationship, with the coefficients being
-0.025 (p=0.94) for bacteria and 0.360 (p=0.25) for viruses.
Overall, 91 causative bacterial pathogens were isolated, in-
cluding co-infecting pathogens, and the overall bacterial isola-
tion rate was 44.8%. A total of 28 viral pathogens were detect-
ed (viral detection rate: 13.8%). The overall positivity rate for

bacteria and viruses combined was 58.6%.
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Figure 1. Distribution of overseas-associated cases by month, age group, isolation rate, and detection rate of pathogens
(A) Distribution of overseas-associated cases by month. (B) Distribution of overseas-associated cases by age group. (C) Isolation rate of bacterial

pathogens by month. (D) Detection rate of viral pathogens by month. (E) Distribution of the correlation between outbound travelers from

Incheon Airport and the detection rates of pathogenic bacteria and viruses.

Among the isolated bacteria, pathogenic E. coli was the
most frequent (47 cases, 51.6%), followed by Campylobacter
spp. (17 cases, 18.7%), Salmonella spp. (15 cases, 16.5%),
Shigella spp. (7 cases, 7.7%), and Vibrio spp. (5 cases, 5.5%)
(Figure 2A). Among pathogenic E. coli isolates, enterotoxigen-
ic E. coli (ETEC) was the most common (28 cases, 30.8%), fol-
lowed by enteropathogenic E. coli (17 cases, 18.7%), and en-

teroinvasive E. coli (2 cases, 2.2%). Class 2 reportable diseases,

www.phwr.org Vol 18, No 31, 2025

including infection with enterohemorrhagic E. coli (EHEC),

typhoid fever, and paratyphoid fever, were not identified.
Among the detected viruses, norovirus was the most preva-

lent (25 cases, 89.3%), followed by astrovirus (2 cases, 7.1%)

and group A rotavirus (1 case, 3.6%) (Figure 2B).

3. Analysis by Country of Origin

Symptomatic travelers in 2024 reported visiting 19
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Figure 3. Travel country distribu-
tion of suspected water- and food-

borne infection cases

countries across Asia, Europe, Africa, the Americas, and
Oceania. By country, the Philippines was the origin for the
most specimens (109 cases, 53.7%), followed by Indonesia
(34 cases, 16.7%), Vietnam (10 cases, 4.9%), and India and
Thailand (9 cases each, 4.4%) (Figure 3). These countries have
been designated as quarantine areas; therefore, travelers visit-
ing or transiting through these countries must submit a Health
Declaration Form upon arrival in the ROK in accordance with
the Quarantine Act. Consequently, these nations accounted for
a high proportion of specimens collected from travelers.
Regarding pathogenic E. coli, 30 of the 47 total cases

were isolated from travelers from the Philippines, followed
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by 5 from Indonesia and 3 from India. For Salmonella spp.,
9 of the 15 total cases were identified in travelers from the
Philippines, marking the highest isolation rate for any single
country. Regarding all 7 cases of infection with Shigella spp.,
a Class 2 reportable disease, the causative pathogen was iden-
tified as Shigella sonnei, and the case distribution was as fol-
lows: 4 cases from the Philippines, 2 from India, and 1 from
Indonesia. With regard to Campylobacter spp., 16 isolates
were of Campylobacter jejuni and 1 was of Campylobacter
coli. The country-wise distribution of the cases was as fol-
lows: 7 cases were from the Philippines, 6 from Indonesia, and

2 from India. All 5 Vibrio isolates were identified as Vibrio
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Table 1. Distribution of pathogens isolated and detected from traveler-associated cases by imported country
Ma- Mo- Mon- Viet- . i Singa— Ethio- . Indo— . m- Thai- Philip— Hon
laysia rocco golia nam Eed L;ka Spogiz pia e ns;a g G OaEy (k:)zdia land pings Kong‘c;J
No. of suspected cases 4 3 1 4 10 1 1 1 2 9 34 6 2 1 3 9 1 109 2
of infection
Bacteria
Salmonella 1 = = = 1 1 = = = = = 1 = = = 1 = 9 1
Pathogenic
Escherichia coli
EHEC - - - - - - - - - - - - - - - - - - -
ETEC 1 = = = = 1 = 1 - 3 3 - 1 = = 1 = 17 -
EPEC = = = 2 1 = = = = = 2 = = = 1 = = 1 -
EIEC = = = = = = = = = = = = = = = = = 2 =
Shigella = = = = = = = = = 2 1 = = = - - - 4 -
Vibrio = = = = 1 = = = = = - = = = = = = 4 -
Campylobacter = = = = 1 = = = = 6 - = = = = 7 =
Total of isolation 2 - - 2 4 2 - 1 - 12 1 1 = 1 3 = 54 1
Virus
Norovirus 1 - - 2 1 - 1 - 1 1 3 - 2 - - - - 13 -
Group A rotavirus - - - - - - - - - - 1 - - - - - - - -
Adenovirus - - - - - - - - - - - - - - - - - - -
Astrovirus - - - 1 - - - - - - - - - - - - - 1 -
Sapovirus - - - - - - - - - - - - - - - - - - -
Total of detection 1 - - 3 1 - 1 - 1 1 4 - 2 - - - - 14 -
Values are presented as number. EHEC=enterohemorrhagic E. coli; ETEC=enterotoxigenic E. coli; EPEC=enteropathogenic E. coli;
EIEC=enteroinvasive E. coli; —=not available.

parahaemolyticus, with 4 cases originating from travelers from
the Philippines. Norovirus was detected in 13 travelers from
the Philippines and 3 from Indonesia. Astrovirus was detected
in one traveler each from the Philippines and Mongolia (Table

1).

Discussion

The Capital Regional Center for Disease Control and
Prevention participates in the Enter-Net program for the rapid
detection of imported infectious diseases among travelers ar-
riving at Incheon International Airport and minimization of
community transmission. In 2024, stool specimens were col-

lected from symptomatic travelers who had visited designated

www.phwr.org Vol 18, No 31, 2025

quarantine areas and consented to be tested for five major bac-
terial genera and five viral species. The age distribution of the
travelers showed that teenagers to those in their 30s accounted
for over 80% of the subjects. The seasonal distribution of the
cases revealed that 58.1% of cases occurred during January-
February and July-August. This suggests that infections oc-
curred predominantly in younger age groups during peak trav-
el times, such as school breaks and holiday seasons.
Ninety-one bacterial strains were isolated from 85 of the
203 specimens (44.8% isolation rate), and 28 viral pathogens
were detected in 28 specimens (13.8% detection rate). The
bacterial isolation rate in this study was considerably higher
than the national average of 16.9% reported by the Enter-Net

program over the past 3 years [7]. The viral detection rate was
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comparable to the national average of 11.8% from the Enter-
Net program over the past 5 years [8].

The Philippines was the source of the highest number of
specimens (109) and yielded the highest number of positive
results, with 54 bacterial isolates and 14 detected viruses; it
was followed by Indonesia and India. Group travel with family
and relatives is common in Southeast Asian countries such as
the Philippines and Indonesia. Waterborne and foodborne dis-
eases in these regions are highly transmissible through various
routes, including contact with carriers or contaminated food
and environments, posing a risk of outbreaks. Therefore, trav-
elers should exercise particular caution in terms of personal
hygiene.

Analysis of overseas-acquired cases in the ROK revealed
that the primary bacterial pathogen was pathogenic E. coli, spe-
cifically ETEC, whereas the primary viral pathogen was noro-
virus. Although Class 2 reportable diseases such as EHEC in-
fection, typhoid, and paratyphoid fever were not identified, the
high isolation rate of pathogenic E. coli among travelers from
Southeast Asia warrants special caution. Therefore, to confirm
epidemiological links, further analysis of the isolated strains for
genetic homology with domestic isolates and antibiotic resis-
tance is necessary.

In 2024, 32 cases of overseas-acquired Class 2 reportable
waterborne and foodborne diseases were documented in na-
tional reports from medical institutions. The disease distribu-
tion was as follows: cholera, O cases; typhoid fever, 10 cases;
paratyphoid fever, 3 cases; shigellosis, 15 cases; and EHEC
infections, 4 cases. In terms of origin, 29 cases were from
Asia (primarily Indonesia, the Philippines, and India), 2 from
Africa, and 1 from the Americas [9]. The total number of over-

seas-acquired Class 2 reportable bacterial foodborne diseases

1166

reported in 2024 exceeded the number of bacterial pathogens
isolated in this study. This discrepancy may be owing to cases
imported through other airports or may include cases of trav-
elers who entered via Incheon but were asymptomatic during
the incubation period, did not self-report, or declined to pro-
vide a specimen.

Although the Incheon Airport National Quarantine Station
conducts on-site investigations of symptomatic travelers, anal-
ysis of infection routes and exposure risks for waterborne and
foodborne diseases remains limited. The strains isolated in this
study can be used to determine genetic homology and mo-
lecular phylogenetic relationships with domestically circulat-
ing strains, which can aid in identifying infection sources and
transmission routes. Furthermore, analyzing the antibiotic
susceptibility and resistance genes of these isolates can assist
in assessing the risk of imported multidrug-resistant bacteria
and provide evidence for strengthening surveillance to prevent
their domestic spread. However, this study has certain limita-
tions. The subjects represent only a small subset of symptom-
atic travelers who voluntarily consented to testing and may
not be representative of all such travelers. Therefore, the data
should be interpreted with caution. Continued surveillance
and active quarantine investigations are essential for identify-
ing and managing imported waterborne and foodborne dis-
eases. The accumulated data must be consistently analyzed and

utilized to provide critical information for disease prevention.
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Surveillance Report

Surveillance of Tick Populations in the Republic of Korea in 2024

Hyeon Seung Lee @, Byung—Eon Noh @, Jung-Won Ju @, Hee-Il Lee*

Division of Vectors and Parasitic Diseases, Department of Laboratory Diagnosis and analysis,
Korea Disease Control and Prevention Agency, Cheongju, Korea

ABSTRACT

Objectives: Hard ticks are major vectors carrying various pathogens in the Republic of Korea (ROK), including the severe fever
with thrombocytopenia syndrome (SFTS) virus. Recent findings suggest ticks have the potential to carry multiple infectious
agents. We assessed hard tick distribution to improve tick-borne disease risk assessment by providing up-to-date information
regarding tick density and pathogen presence.

Methods: From April to November 2024, ticks were collected monthly from 16 sites spanning four high-risk environments
(mountain roads, graves, copses, and grasslands). Twelve traps (three per environment) baited with dry ice were placed at each
site. Tick density was measured using the average number of ticks collected per trap for comparison with previous years.
Results: In total, 71,924 hard ticks representing three genera and six species were collected. Haemaphysalis longicornis, the
primary vector of SFTS, accounted for 97.3% of the identified ticks (excluding larvae). The overall hard tick index in 2024 was
46.8, with the highest levels observed in August and September and the lowest levels in October and November.

Conclusions: The 2024 hard tick index was 46.8, representing a 30.0% increase over 2023 (36.0) and a 13.9% increase over
the 2020 to 2022 average (41.1). The increase in the hard tick index is presumed to be due to the rise in average temperature
and a sharp increase in tick density in certain regions. As the risk of vector-borne diseases increases due to climate change in

ROK, it is essential to adhere to prevention guidelines to avoid infectious diseases.

Key words: Ticks; Severe fever thrombocytopenia syndrome; Surveillance; Climate

*Corresponding author: Hee-ll Lee, Tel: +82-43-719-8560, E-mail: isak@korea.kr

Introduction in East Asian countries, such as the Republic of Korea (ROK),
Japan, and China. Recently, cases have also been document-

Severe fever with thrombocytopenia syndrome (SFTS) ed in Southeast Asia, including Thailand and Vietnam, and

is one of the most prominent tick-borne zoonotic diseas-
es. It is caused by the SFTS virus (SFTSV or Bandavirus da-
bieense), which belongs to the family Phenuiviridae and genus
Bandavirus. SFTS is primarily transmitted by ticks. SFTS was

first reported in China in 2009 and has been mainly reported

1176

Southwest Asia, including the United Arab Emirates and
Pakistan [1-3].

Since the first patient was reported in the ROK in 2013,
it has been designated as a notifiable infectious disease and

managed [4]. From 2013 to 2024, a total of 2,065 SFTS cases
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Key messages
(D What is known previously?

Severe fever with thrombocytopenia syndrome (SFTS) is
legally designated an infectious disease in the Republic
of Korea necessitating government management and su-
pervision, and is transmitted by hard ticks carrying the
SFTS virus.

(@ What new information is presented?

In 2024, we recorded a hard tick index (trap index; total
number of hard ticks collected/number of traps) of 46.8,
representing a 30.0% increase compared to that in 2023
(36.0) and a 13.9% increase compared to the average of
normal years (41.1) from 2020 to 2022.

(® What are implications?

SFTS, a high mortality vector-borne disease currently
lacking treatment or vaccine, poses increasing risk owing
to climate change impact on vector range and density.
Thus, adherence to prevention guidelines and continu-
ous surveillance of the vector density and pathogen prev-
alence are crucial.

occurred in the ROK, resulting in 381 deaths with a fatal-
ity rate of approximately 18.5% [5]. Ticks belong to the class
Arachnida, family Ixodidae, and 44 species in five genera have
been reported in the ROK, among which the main vectors of
SFTS include Haemaphysalis longicornis, Haemaphysalis flava,
Amblyomma testudinarium, and Ixodes nipponensis [6].
Ticks are hematophagous ectoparasites that transmit a va-
riety of viral, bacterial, and protozoan pathogens. They are
important arthropod vectors in veterinary and public health.
They parasitize not only wild rodents, deer, and humans, but
also reptiles and birds, and transmit pathogens during the
blood-feeding process as they attach to hosts while wildlife

move. Three-host ticks are known to feed on three different
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host animals in each stage (larvae, nymphs, and adults) of their
life cycle. Notably, certain tick species exhibit both parthenoge-
netic and bisexual reproduction, allowing for rapid population
growth and wide geographic spread. Additionally, transovarial
transmission of pathogens from adult females to their offspring
is also possible [7,8].

Most cases are infected by the bite of a tick that carries
the virus; however, rare cases have been reported by contact
with bodily fluids and blood from infected humans or ani-
mals [9,10]. Ticks have been identified as the possible vectors
of several infectious diseases, including Lyme disease, rickett-
sioses, typhus fever, anaplasmosis, babesiosis, and SFTS [11-
14]. Ongoing investigations and analyses of the changes in
tick density and pathogen-carrying capacity are necessary. The
Division of Vectors and Parasitic Diseases at the Korea Disease
Control and Prevention Agency operates the “regional centers
for vector surveillance against climate change” to monitor vec-
tor populations nationwide, with the aim of providing a ba-
sis for analyzing the distribution and density of hard ticks in

2024.

Methods

1. Collection Regions and Environments

This study was conducted jointly by 16 regional centers for
vector surveillance against climate change and the Gyeongbuk
Regional Center for Disease Control and Prevention. The
newly surveyed areas in 2024, Yeongdeok-gun and Gunwi-
gun in Gyeongsangbuk-do, were excluded to allow for com-
parisons with previous data. The surveillance regions included
Inje-gun, Samcheok-si, Gangwon-do; Ganghwa-gun, Incheon;

Ulju-gun, Ulsan; Pocheon-si, Gwangju-si, Gyeonggi-do;
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Chungju-si, Chungcheongbuk-do; Nonsan-si, Dangjin-si,
Chungcheongnam-do; Gochang-gun, Jeollabuk-do; Gokseong-
gun, Boseong-gun, Jeollanam-do; Gimcheon-si, Andong-si,
Gyeongsangbuk-do; Jinju-si, Gyeongsangnam-do; and Jeju-si,
Jeju-do. The regional surveys were conducted in four different
environments where people are more likely to come into con-

tact with ticks: mountain roads, graves, copses, and grasslands.

2. Collection Periods and Methods

Ticks were collected on the 3rd weekday of each month
from April through November 2024. A total of 12 traps were
set up at each region (three traps per environment) using dry
ice as an attractant. Traps were set at 10:00 AM on the day of

collection and retrieved at 10:00 AM the following day.

3. Identification and Analysis

The collected ticks were identified under a dissecting mi-
croscope using the identification key by Yamaguti et al. [15].
Larvae were classified only to the genus level, as accurate spe-
cies-level identification was not possible. Tick density was cal-
culated as the average number of ticks per trap per collection
(tick index: number of individuals/number of traps). The num-
ber of tick individuals is a count that includes all the develop-
mental stages (adults, nymphs, and larvae). To assess temporal
changes in tick density, we compared tick index data with his-
torical surveillance data collected during the same seasons and
from the same regions. Distributions by tick species were plot-
ted using the Spatial Analyst Tool analysis method in ArcGIS
9.0 (Environmental Systems Research Institute) using Inverse

Distance Weighted based on the tick species index.
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Results

In 2024, a total of 71,924 individuals from six species in
three genera were collected during the tick survey (Table 1).
An average of 4,495 ticks were collected per region. By region,
the tick density was the highest in Inje-gun, Gangwon-do, with
24,096 individuals, and the lowest in Pocheon-si, Gyeonggi-
do, with 246 individuals. The periods with the highest density
in each region were mostly August and September, when a
large number of larvae were collected. Of the remaining ticks
collected, excluding larvae, H. longicornis, the primary vec-
tor of SFTS, was identified as the dominant species at 97.3%
(36,075 individuals). By environment, ticks were most abun-
dant in grasslands with 29,104 individuals (40.5%), followed
by graves with 18,251 (25.4%), copses with 13,826 (19.2%),
and mountain roads with 10,743 individuals (14.9%) (Table
2).

Based on developmental stage, adult ticks first appeared in
April and reached peak density in July, while nymphs exhibited
a high incidence in spring and early summer, with the highest
density recorded in May (Figure 1). For larvae, although there
were regional differences, their density gradually began to in-
crease in July, with the highest number of individuals collected
in August and September. In particular, approximately 89.2%
of the ticks collected in September were larvae. Six tick species
from three genera were collected, with H. longicornis collected
in all regions and H. flava collected in all regions, except Ulsan
(Figure 2). I nipponensis was collected from nine of the 16 re-
gions, with no more than 10 individuals collected per region.
As a species predominantly collected in the southern part of
the country, A. testudinarium was collected from five locations.

Haemaphysalis japonica and Haemaphysalis formosensis were

www.phwr.org Vol 18, No 31, 2025
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Table 1. Total number of collected ticks by region/species

Region

Haemaphysalis Haemaphysa//s Haemaphysalls Haemaphysalis Amb/yomma

Ixodes

Larva

Total (%)

longicomis® flave® Japonica®  formosensis®  testudinarium? nipponensis®
Gangwon State  Inje-gun 9,081 142 10 0 0 3 14,860 24,096 (33.5)
Samcheok-si 5.081 25 0 0 0 8 7588 12.702(17.7)
Incheon Ganghwa-gun 1,018 118 0 0 0 1 122 1,259(1.8)
Ulsan Ulju-gun 400 0 0 0 0 0 23 423 (0.6)
Gyeonggi-do ~ Pocheon-si 228 6 0 0 0 0 12 246 (0.3)
Gwangju-si 2,311 59 0 0 0 2 1,263 3,635(5.1)
Chungcheong-  Chungju-si 2,560 8 0 0 0 1 2,283 4,852 (6.7)
buk-do
Chungcheong-  Nonsan-si 1,200 15 0 0 0 0 214 1,429 (2.0)
nam-do Dangjin-si 3,796 71 0 0 0 6 1,443 5,316 (7.4)
Jeonbuk State  Gochang-gun 2,628 169 0 0 48 0 3,601 6,446 (9.0)
Jeollanam-do ~ Gokseong-gun 405 100 0 0 3 1 1,677 2,186 (3.0)
Boseong-gun 874 102 0 2 6 0 379 1,363 (1.9)
Gyeongsang-  Gimcheon-si 1,037 7 0 0 2 1 179 1,226 (1.7)
buk-do Andong-si 189 29 0 0 0 0 47 265 (0.4)
Gyeongsang-  Jinju-si 621 19 0 0 2 2 1 64509
nam-do
Jeju Special Self-  Jeju-si 4,646 38 0 0 0 0 1,151 5,835 8.1)
Governing
Province
Total (%) 36,075(50.2) 908 (1.3) 10 (0.0) 200.0) 610.0) 2500.00 34,843 (48.4) 71,924 (100.0)
Including adults and nymphs.
Table 2. Total number of collected ticks by environment/species
Species Graves Mountain roads Copses Grasslands Total (%)
Haemaphysalis longicornis” 5,335 4,414 7,593 18,733 36,075 (50.2)
Haemaphysalis flava® 303 261 163 181 908 (1.3)
Haemaphysalis japonica® 2 4 1 3 10 (0.0)
Haemaphysalis formosensis® 2 0 0 0 2(0.0)
Amblyomma testudinarium® 13 11 15 22 61 (0.1
Ixodes nipponensis” 6 5 4 10 25 (0.0)
Larva 12,590 6,048 6,050 10,155 34,843 (48.4)
Total (%) 18,251 (25.4) 10,743 (14.9) 13,826 (19.2) 29,104 (40.5) 71,924 (100.0)

“Including adults and nymphs.

exclusively found in Inje-gun (10 individuals) and Boseong-

gun (2 individuals), respectively. In 2024, the overall tick index

was 46.8, with August and September having the highest value

and October and November having the lowest value (Figure 3).

www.phwr.org Vol 18, No 31, 2025

Discussion

The overall tick index for 2024 was 46.8, representing

a 30.0% increase from the 2023 index (36.0) and a 13.9%

increase from normal year (41.1). The collected hard ticks
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Figure 2. Nationwide geographical distribution map of hard ticks in 2024
(A) Total hard ticks, (B) Haemaphysalis longicornis, (©) Haemaphysalis flava, (D) Amblyomma testudinarium, (E) Ixodes nipponensis, (F)

Haemaphysalis japonica, (G) larva.

showed the highest numbers for each developmental stage
(nymphs, adults, and larvae) in May-June, June-August, and
August-September, respectively, consistent with findings
from previous studies [16]. Adult hard ticks primarily lay eggs

in the summer, and because larvae hatched from these eggs
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Figure 1. Monthly density of col-
lected hard ticks by developmental
stage

e
o % s 2 w0 20

begin their active phase to develop into nymphs, the larval

population density is characteristically high from August to

September. Furthermore, since ticks typically overwinter in the

nymph stage, their numbers tend to increase in the spring [16].

In 2024, the average temperature was 14.5C, 2.0C above
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Figure 3. Comparison of monthly hard tick density

The data from 2020 to 2024 were based on tick surveillance conducted by the Division of Vectors and Parasitic Diseases, Korea Disease Control

and Prevention Agency, at the same collection sites and during the same period each year (the weekday of the third week of each month).

SFTS=severe fever with thrombocytopenia syndrome.

normal, and 0.8C higher than the hottest year on record,
2023, which was 13.7C [17]. Specifically, the average tem-
perature in April, which was 2.8C higher than normal and
1.7C higher than the previous year, appears to have been the
primary factor contributing to the increase in tick density. The
notable rise in tick density observed in the Gangwon-do and
Chungcheong-do provinces compared to 2023 is also consid-
ered as a contributing element to the overall increase in tick
density. The increased density of ticks in these regions requires
further investigation, including an analysis of the collection
environment and changes in environmental factors. The high-
est number of ticks was observed in August and September,
when the density increased due to the emergence of larvae. In
contrast to the normal and previous years, 2024 saw the high-
est number of ticks in August, which could be interpreted as an
aspect of climate change. In August, the average temperature
(27.9C), average maximum temperature (33.0C), and aver-
age minimum temperature (24.1C) were the highest since ob-
servation, and in particular, the average maximum temperature

was 2.1T higher than that of the previous year. This increase

www.phwr.org Vol 18, No 31, 2025

was analyzed as a potential factor influencing the growth rate
of ticks, resulting in high density. The tick density in July may
have been affected by the rainy season, with increased precipi-
tation causing a sharp drop in density. Consequently, it is hy-
pothesized that the prevalence of ticks is contingent on climatic
variables, including temperature and precipitation.

In 2024, six tick species from three genera were collect-
ed, and H. longicornis and H. flava were found to be distrib-
uted nationwide, while A. testudinarium was mainly distrib-
uted in the southern regions of the country, including Jinju-
si, Gimcheon-si, Gokseong-gun, Boseong-gun, and Gochang-
gun. I. nipponensis was collected in Inje-gun, Samcheok-si,
Gwangju-si, Jinju-si, Gimcheon-si, Incheon-si, Chungju-si,
Dangjin-si, and Gokseong-gun, with less than 10 individuals
per region. H. japonica and H. formosensis were collected only
in Inje-gun and Boseong-gun, respectively, which was likely
due to the regional characteristics, such as mountainous ar-
eas and southern regions. H. longicornis, known to be the pri-
mary vector of SFTS, was found to be distributed throughout

the country and accounted for a high proportion of the ticks
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collected (97.3%), excluding larvae. The survey also confirmed
that all three species known to be capable of transmitting SFTS
(H. flava, A. testudinarium, and I nipponensis) were present.
By environment, ticks were the most abundant in grasslands,
with 29,104 individuals (40.5%), with the highest monthly
densities in grasslands, except for August and November. This
finding aligns with previous findings that identified grasslands
as the optimal habitat for ticks [18-20].

There is a close correlation between the occurrence of SFTS
cases and tick density. Adult ticks have been observed to lay
approximately 3,000 to 8,000 eggs, primarily during the sum-
mer months. Transovarial transmission of the SFTSV has been
demonstrated to occur from parents to eggs [8]. SFTS cases
demonstrate a marked annual peak in October, a phenomenon
likely attributable to a combination of factors. These include
high densities of tick larvae in August and September, as well
as an increased potential for human contact due to increased
outdoor activities, such as fall harvesting, visiting of ances-
tral graves, and camping. Further clinical and epidemiologi-
cal studies are necessary to ascertain the extent to which each
growth stage of the tick contributes to human infection.

SFTS affects approximately 200 people each year and has
one of the highest mortality rates of any vector-borne infectious
disease, with a fatality rate of approximately 18.5%. However,
no treatments or vaccines have been developed to target the
virus [21]. Furthermore, as the climate in ROK undergoes a
transition from temperate to subtropical, the risk of tick-borne
infectious diseases is increasing, necessitating the implementa-
tion of preventive measures to avoid tick bites [22]. Since the
surveys have been conducted in only 16 regions of the coun-
try, they are not representative of the entire country and do not

provide results on SFTS infection rates. Nevertheless, national
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tick surveillance data can be used as the foundational data for
local governments to implement tick-borne disease control
policies, including SFTS. It is therefore important to protect
human health from tick-borne diseases through rigorous sur-

veillance and adherence to preventive measures.
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QuickStats

Trends in the Perceived Health Status among Adults, 2014-2023

In 2023, 40.7% of men and 33.1% of women aged =19 years (age-standardized) perceived their health status in everyday

life as “Good” or “Very Good,” a decrease of 3.0%p for women compared to 2022 (Figure 1).
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Figure 1. Trends in the perceived health status among adults, 2014-2023
*Prevalence of perceived health status: percentage of adults who report their health in everyday life as “Good” or “Very Good,” among those
aged =19 years.

*The mean in Figure 1 was calculated using the direct standardization method based on a 2005 population projection.

Source: Korea Health Statistics 2023, Korea National Health and Nutrition Examination Survey, https://knhanes.kdca.go.kr/

Reported by: Doyeon Kim @, Division of Health and Nutrition Survey and Analysis, Department of Chronic Disease Prevention and
Control, Korea Disease Control and Prevention Agency
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