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Surveillance of Chigger Mites in the Republic of Korea, 2023

Hyeon Seung Lee, Byung—Eon Noh, Hyunwoo Kim, 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

Scrub typhus is one of the oldest mediator infectious diseases worldwide. It is a typical acute febrile disease that occurs in
the fall. Scrub typhus is caused by the infiltration of bacteria during the ingestion of body fluids by the larvae of chigger mites
with Orientia tsutsugamushi. Various symptoms, such as headaches, rashes, and fever, appear after a short incubation period.
From August 31, 2023, to December 20, 2023, 18 locations across the country used chigger collectors every week to monitor
the occurrence of chiggers, and the density of chiggers was compared and analyzed by converting them to the trap index,
the average number of collected individuals per trap. The cumulative trap index of chigger mites collected during the 2023
monitoring period was 13.52, an increase of approximately 27.8% from 10.58 in 2022. The period of increased occurrence was
approximately two weeks earlier than that in 2022. A gradual decrease was noted after the peak occurrence period at week 43;
a slight increase occurred in week 50 and then decreased. This phenomenon was found to be closely related to temperature. A
total of 4,863 chigger mites were collected, with 18 species belonging to five genera. Among these, Leptotrombidium scutellare
was identified as the dominant species (i.e., 1,831; 37.7%). Recently, the aging rural population and increased outdoor activities
have increased the likelihood of patient emergence; therefore, adhering to prevention rules and receiving an early diagnosis are
important. Continuous surveillance is necessary because mediator-transmitted diseases tend to spread owing to globalization

and climate change.

Key words: Tsutsugamushi disease; Chigger mite; Surveillance; Chigger collector
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Introduction

Vector-borne diseases are infectious diseases that oc-
cur when an organism carries and transmits an infectious
pathogen to another living organism. Over 80% of the global
population resides in areas at risk of vector-borne diseases,
which claim more than 700,000 lives annually [1]. Among

such diseases, scrub typhus is a zoonotic infection caused by

1692

chigger mite larvae carrying the bacterium Orientia tsutsu-
gamushi, which transmit the pathogen through contact with
human bodily fluids [2]. Scrub typhus is primarily found in
the Tsutsugamushi Triangle—encompassing Pakistan in the
northwest, Japan in the northeast, and northern Australia in
the south—but cases have recently been reported in Russia,
France, Peru, and Chile [3]. The disease manifests through

symptoms such as headache, rash, fever, and eschar and can
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Key messages
(D What is known previously?

Scrub typhus is known to be a carrier infection transmit-
ted by larvae of chigger mites infected with Orientia tsu-
tsugamushi, and eight of the domestic chigger mites, in-
cluding Leptotrombidium pallidum, L. scutellare, and L.
palpale, species, have been reported to be transmitting O.
tsutsugamushi.

(@ What new information is presented?

The cumulative trap index for chigger mites collected
during the mite occurrence monitoring period in 2023
was 13.52, an increase of approximately 27.8% com-
pared to 10.58 in 2022. A total of 4,863 chigger mites
were collected, representing 18 species in five genera, of
which L. scutellare was identified as the dominant spe-
cies (i.e., 1,831; 37.7%).

(® What are implications?

As the number of patients with O. tsutsugamushi in-
creased after autumn, when the number of chigger mite
larvae also increased, the increase in the number of pa-
tients seemed to be closely related to the incidence and
density of chigger mite larvae.

lead to various complications or even death in severe cases [4].
In the Republic of Korea (ROK), 14 genera and 60 species of
chiggers have been identified, with eight species of chiggers,
including Leptotrombidium pallidum, L. scutellare, and L. pal-
pale, confirmed as vectors of scrub typhus [5]. Scrub typhus
was first reported in ROK by the United Nations forces dur-
ing the Korean War in 1951. Since 1994, it has been classi-
fied as a Class 3 notifiable infectious disease [6]. The Division
of Vectors and Parasitic Diseases of the Korea Disease Control
and Prevention Agency (KDCA) annually reports on the sea-
sonal patterns and trends of chigger populations. This report

aims to offer essential data for the prevention and management

www.phwr.org Vol 17, No 40, 2024

of scrub typhus, based on results of chigger density surveys

conducted across 18 regions nationwide in 2023.

Methods

This study was conducted by the KDCA’s 16 regional vec-
tor surveillance centers, the Jeonbuk Institute of Health &
Environment Research, and the Honam Disease Response
Center, in response to climate change. The Honam Disease
Response Center surveyed Sunchang County in Jeonbuk
Province and Haenam County in Jeollanam-do, which were
newly included in 2023; however, these regions were excluded
from the comparative analysis with the previous year’s survey.
The investigation was conducted weekly over 16 weeks from
August 31 to December 20, 2023, which is the peak activity
period for chiggers. A total of 18 regions were selected: two re-
gions in Gangwon Province (Gangneung City and Cheorwon
County), three regions in Gyeonggi Province (Yeoju City, Paju
City, and Hwaseong City), one region in Chungcheongbuk-
do (Okcheon County), two regions in Chungcheongnam-do
(Boryeong City and Yesan County), three regions in Jeonbuk
Province (Buan County, Jeongeup City, and Jinan County),
two regions in Jeollanam-do (Boseong County and Suncheon
City), two regions in Gyeongsangbuk-do (Gimcheon City
and Yeongdeok County), two regions in Gyeongsangnam-do
(Geoje City and Hapcheon County), and one region in Jeju
Island (Jeju City).

In each region, surveys were conducted in four differ-
ent environments (meadow, waterway, paddy field, and field)
where people are likely to come into contact with chiggers. The
surveys utilized a chigger collector (Patent No. 10-1555975)
developed by the KDCA. Sticky tape was attached to the side of
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the chigger collector, and an attractant designed to lure chig-
gers was placed in the center of the device. The collectors were
then anchored on flat ground near areas with high human
activity. A total of 20 collectors were deployed, with five col-
lectors in each environment. Surveys were conducted weekly,
and the tapes attached to the collectors were collected every
Wednesday during the survey period. These tapes were exam-
ined under a dissecting microscope at each regional center.
Slide specimens of presumed chiggers were prepared and sub-
sequently classified and identified by species using Ree’s key
table (1990) under an optical microscope. Weekly chigger oc-
currence was quantified by calculating the number of chiggers
per trap (weekly trap index: number of chiggers divided by the
number of traps). For closer comparison, date are presented
to two decimal places. Regional and weekly surveillance data
were compared and analyzed in relation to the results from the
2022 survey. The date information for each week’s surveil-
lance information is as follows (Supplementary Table 1; avail-
able online). Weekly climate information was sourced from the

Korea Meteorological Administration’s Open Meteorological

Data Portal, which provides multi-site statistics from the auto-
mated synoptic observing system closest to each survey point
[7]. Data on scrub typhus cases were obtained from the KDCA
Infectious Disease Portal, recorded weekly or monthly [8]. The
standard weekly reporting on this portal was from Sunday to
Saturday, whereas the standard weekly surveillance period for

this study was from Wednesday to the following Wednesday.

Results

In the 2023 survey, a total of 4,863 chiggers were collect-
ed. The increase in chigger occurrence began approximately 2
weeks earlier than that in 2022. The first appearance was not-
ed in the 36th week, followed by a gradual increase starting in
the 39th week, and a rapid increase from the 41st week. The
highest number was recorded in the 43rd week, with 668 chig-
gers and a trap index of 1.80. Unlike 2022, which saw a peak
followed by a gradual decline, the 2023 data showed a gradual
decrease, a slight increase in the 50th week, and then a subse-

quent decline. The cumulative trap index for chiggers during
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Figure 1. Comparison of weekly trap index and average temperature, 2022-2023

1694

www.phwr.org Vol 17, No 40, 2024


http://www.phwr.org

I Public Health Weekly Re.:uu’\

the 2023 survey was 13.52, representing an increase of ap-
proximately 27.8% compared to the 10.58 in 2022 (Figure 1).

In the 2023 survey, a total of 18 species and five genera of
chiggers were collected; the highest number of chiggers was
collected in Jinan County, Jeollabuk-do, with 936 chiggers
(19.2%), followed closely by Cheorwon County, Gangwon-do,
with 932 chiggers (19.2%), and Gangneung City, Gangwon
Province, with 405 chiggers (8.3%). The first appearance of
chiggers was recorded in Cheorwon County during the 36th
week, where the average temperature at the time of collection

was 23.3C, which is 1.4T lower than the average temperature

(Geoje City and Hapcheon County) with 42 chiggers; and Jeju
Island with 43 chiggers. These findings indicate a tendency for
the first appearance of chiggers to occur later as latitude de-
creases (Table 1).

Among the 4,863 chiggers collected, 4,838 were identi-
fied, while 25 could not be classified by morphological species.
The dominant species identified was the scutellaria chigger (L.
scutellare), comprising 1,831 chiggers (37.7%), followed by
Neotrombicula kwangneungensis with 658 chiggers (13.5%),
N. tamiyai with 629 chiggers (12.9%), L. palpale with 603
chiggers (12.4%), and L. pallidum with 560 chiggers (11.5%)

across all locations. This was followed by Okcheon County, (Table 2).
Chungcheongbuk-do, with 40 chiggers; Gyeongsangnam-do
Table 1. Weekly surveillance of chigger mites in 2023
Period
Area  August September October November December Total
36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51

Cheorwon 1 6 1 20 48 91 80 130 110 49 81 112 72 39 92 0 932
Gangneung 0 0O 0 0 0 12 13 25 45 97 78 44 44 27 20 0 405
Hwaseong 0 0O 0 o0 0 8 7 18 21 2 6 11 15 6 0 94
Paju 0 0O 0 0 1 3 2 2 1 1 6 4 11 1 5 0 37
Yeoju 0 0O 0 0 0 8 19 26 29 13 32 8 4 0 0 139
Okcheon 0 0o o0 0 18 57 62 138 13 17 5 11 11 10 23 5 370
Boryeong 0 0O 0 0 0 0 1 1 26 4 12 8 19 3 3 0 77
Yesan 0 0O 0 0 0 14 49 31 14 15 24 19 16 15 6 2 205
Buan 0 0O 0 0 0 0 0 0 18 0 0 1 0 34 o060 0 113
Jinan 0 0O 0 0 6 16 066 120 198 149 150 110 38 45 38 0 936
Jeongeup 0 1 0 0 0 1 16 55 38 32 42 40 61 62 72 4 424
Suncheon 0 0O 0 0 0 0 0 0 0 0 8 14 12 2 9 0 45
Boseong 0 0O 0 0 1 4 4 51 37 27 37 32 73 25 73 3 367
Gimcheon 0 0 0 ©0 0 1 2 14 22 13 14 7 18 12 20 6 129
Yeongdeok 0 0O 0 0 0 4 5 6 4 3 6 6 3 5 7 0 49
Geoje 0 0O 0 0 0 0 1 6 5 8 20 27 26 5 0 104
Hapcheon 0 0 0 ©0 0 0 2 4 9 9 53 3 4 2 3 3 92
Jeju 0 0O 0 0 0 0 0 41 70 46 69 44 30 18 18 9 345
Total 1 7 1 20 74 219 329 0668 660 485 0643 501 457 311 455 32 4,863
Trap index” 0.00 0.02 000 006 0.21 0.61 091 1.86 1.83 135 179 1.39 1.27 0.86 1.26 0.10

*Trap index=No. of chiggers/traps.
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Discussion

The 2023 chigger survey (weeks 36 to 51) recorded a total
of 4,863 chiggers, representing a 27.7% increase (1,056 chig-
gers) compared to the 3,807 chiggers in 2022. This increase is
attributed to an increase in the average summer temperature,
from 24.1T in 2022 to 24.8T in 2023 [9]. Unlike in previous
years, the chigger larva population in 2023 exhibited a height-
ened sensitivity to temperature fluctuations. During weeks 36
to 43, as temperatures dropped to approximately 10-15T, the

chigger population also increased. From weeks 43 to 45, the
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Figure 2. Weekly fluctuation in populations of major vector
chigger mite species in tsutsugamushi (2023)

population tended to decline slightly as temperatures rose, but
when temperatures fell below 10T in the 46th week, the popu-
lation initially increased before decreasing again in subsequent
weeks. The downward trend in both temperature and chigger
population continued until the 50th week, when the popula-
tion rebounded as temperatures rose above 10C. This pattern
indicates that chiggers are influenced by temperature, aligning
with research findings that show chiggers hatching in early au-
tumn are highly active during the fall months (September to
November), when temperatures range from 10T to 20T [9].

The 2023 survey identified eight chigger species known to
transmit O. tsutsugamushi: L. pallidum, L. scutellare, L. pal-
pale, L. orientale, L. zetum, N. japonica, Euschoengastia kore-
ansis, and Helenicula miyagawai [5]. Among these, the three
most prominent species were L. scutellare and L. pallidum,
which were observed in the 43rd week (405 and 107 chiggers,
respectively), and L. palpale, found in the 48th week (121 chig-
gers) (Figure 2). The peak occurrence of these species varied
seasonally: L. pallidum was most prevalent during the spring
and fall, L. scutellare was most common in the fall, and L. pal-
pale peaked in late fall.

Comparative analysis of the survey results and the occur-

rence patterns of scrub typhus patients in 2022 and 2023
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Figure 3. Comparison of weekly trap index and patients, 2022-2023
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revealed that chigger numbers increased in weeks 40 to 42 in
2022, followed by a sharp increase in the number of scrub ty-
phus cases starting in week 43. In 2023, chigger numbers in-
creased sharply in weeks 40-41, followed by a sharp increase
in the number of scrub typhus patients starting in week 44
(Figure 3). The similarity in the timing of the chigger popula-
tion increase and the rise in scrub typhus cases in 2023, with
an interval of approximately 1-3 weeks—the typical incuba-
tion period for scrub typhus—suggests a strong correlation
between chigger occurrence and scrub typhus development.
This information should be utilized for issuing warning alerts.
Follow-up epidemiological investigations of scrub typhus
cases reported in 2023 indicated that approximately 50% of
the patients were agricultural workers and that the condition
was more frequent in areas with a large farming population.
Therefore, promoting mite prevention measures among agri-
cultural workers is essential for reducing the incidence of scrub
typhus [10].

Scrub typhus is an infectious disease primarily affecting
Asian countries such as Japan, China, and ROK, with ongo-
ing cases and fatalities in ROK. The disease has a higher inci-
dence rate in rural areas, particularly among individuals aged
50 years and over. With the growing proportion of individu-
als aged over 65 years in rural populations, preventive mea-
sures are increasingly important. Additionally, infections have
also been reported in areas close to urban centers, due to in-
creased outdoor activities such as hiking and gardening [10].
Therefore, people should stay informed about the current chig-
ger occurrence and trends. To reduce the risk of chiggers, pre-
ventive measures should be followed, and exposure to high-
risk environments, especially during autumn when chigger

larvae are active, should be minimized. If symptoms arise after

1698

outdoor activities, seek prompt medical attention for accurate

diagnosis and treatment.
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QuickStats

Trends in the Intake of Energy, 2013-2022

Energy intake among those aged 1 year and over was 2,088 kcal for men and 1,557 kcal for women in 2022, which has
slightly decreased over the past 10 years for both men and women. Over the past 10 years, the percentage of energy intake

from carbohydrate has decreased to about 58% as of 2022, and the percentage of energy intake from fat has increased to about
26% as of 2022 (Figure 1).
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Figure 1. Trends in energy intake and percentage of energy in take from carbohydrate, fat, and protein

*Energy intake and percentages of energy in take from carbohydrate, fat, and protein in Figure 1 was calculated using age- and sex-specific
structures of the estimated population in the 2005 Korea Census.

Source: Korea Health Statistics 2022, Korea National Health and Nutrition Examination Survey, https://knhanes.kdca.go.kr/

Reported by: 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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