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Purpose: The purpose of this paper is to study the epidemiologic series of
Tsutsugamushi disease (TD), also known as scrub typhus in the Republic of Korea
(Korea) and Japan.
Methods: We investigated raw data of TD outbreaks from the National Notifiable
Disease Surveillance System of the Korea Diseases Control and Prevention Agency in
Korea, and the National Institute of Infectious Diseases in Japan, 2016 to 2020.
Results: There were 36,785 cases of TD with a cumulative infectious rate (CIR) of
14.3 per 100,000 populations in Korea from 2016 to 2020. During the same period
in Japan, there were 2,350 cases with a CIR of 0.4. When compared, Korea was much
higher than that in Japan (P <0.01). In Korea, more females (60.2% of total cases) were
infected than males (39.8%), while there was a significant difference between males
(58.8%) and females (41.2%) in Japan, respectively (P <0.01).
Conclusion: These differences in TD risk factors reflect differences of vectors/hosts,
climate, and geographical and cultural characteristics between the two countries. The
surveillance of TD, primarily a zoonotic disease, should be continued in order to obtain
a better understanding of its current status. Moreover, guidelines for the prevention of
TD, and its control measures should be more established.
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I. INTRODUCTION

among the United Nations Army soldiers in the Korean
War in 1951–1953 [1,4], no cases had been reported for

Tsutsugamushi disease (TD), also called scrub typhus, is

more than 30 years until 64 cases of the disease were

a vector-borne zoonosis caused by Orientia tsutsugamu-

reported in 1985 [1,4,6]. This organism is transmitted by

shi (Family: Rickettsiaceae). The vector is the larval form

infected trombiculid mites, especially Leptotrombidium

of the trombiculid mite and the infection occurs through

pallidum and Leptotrombidium scutellare , which are

bites of the infected mite commonly found in central,

well-known virulent vectors in Korea [1,7]. The dominant

southern and eastern Asia including China, Korea and

strains of O.tsutsugamushi in Korea are the Boryong,

Japan [1-5]. In Korea, since eight cases of TD occurred

Karp, and Gilliam types, while those in Japan are the
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Karp, Gillian, Kato, Kawasaki, and Kuroki types [1,8-10].

Korea from 2016 to 2020 [9]. Data on reported TD infec-

Moreover, in Japan, Hakuju Hashimoto described the TD

tion cases in Japan (n=2,350) were obtained from the Na-

in 1810 and called it “Tsutsuga” [8].

tional Epidemiological Surveillance System, administered

Recently in Korea, TD is now regarded as an endemic

by National Institute of Infectious Diseases in Japan from

disease, and the incidence of TD has outbreaks year by

2016 to 2020 [10]. This study was exempted from institu-

year in Korea. In general TD is an acute febrile disease,

tional review board review as it was a retrospective data

which is spread by the larvae of mites. It is characterized

study.

by the typical eschar and the lymphadenohypertrophy

In this study, the CIR of TD cases per 100,000 popula-

near the site of the bite. After the incubation period of

tions was estimated by the criteria that the World Health

1 to 2 weeks, clinical symptoms of TD appear including

Organization established. Statistically significant different

high fever, chills, headache, rashes, and lymphadenohy-

data of the epidemiological aspects and risk factors of TD

pertrophies [1-4,11,12].

were determined using the Pearson’s chi-squared test and

In the case of Korea, the results of a nationwide sero-

the paired t-test used, and the data analyses were carried

epidemiological and microbiological survey from 1986

out using the statistical system software, Microsoft Excel

to 1993 revealed that the seropositive rate of O. tsutsu-

and the result were considered to be statistically signifi-

gamushi among patients with acute febrile illness varied

cant at *P <0.05 and **P <0.01.

from 27.7 to 50% during these years [1]. Thereafter, TD is
classified as a Group III disease in Korea according to the
National Notifiable Diseases Surveillance by the Korea

III. RESULTS

Disease Control and Prevention Agency (KDCA) in 1994

We observed that the comparative trends in epidemio-

[9]. In Japan, the Infectious Disease Control Law also has

logical aspects of TD outbreaks between Korea and Japan

classified TD as a category IV notifiable infectious disease

during the period from 2016 to 2020 were analyzed under

by the National Institute of Infectious Disease in Japan

six headings as shown in Table 1. There were a total of

[10]. On the other hand, for the example in Korea, the re-

36,785 cases of TD with CIR of 14.3 per 100,000 popula-

ported emergent cases of TD sharply increased from 2,637

tions in Korea, and a total of 2,350 cases with a CIR of 0.4

cases in 2001 to 6,780 in 2005, 5,671 in 2010 and 9,513 in

per 100,000 populations in Japan. When compared, the

2015, and 11,105 in 2016 when it was at its peak [4,10-12].

CIR of TD in Korea was much higher than that in Japan

In the present descriptive study, we investigated the cur-

(P <0.01).

rent epidemiological aspects of TD in Korea and Japan,

Furthermore, it is important to understand male-female

and compared the risk factors of the disease between the

differences in infection rates (%) and severity of the dis-

two countries.

ease from a public health perspective. The TD cases of

II. MATERIALS AND METHODS

males (39.8% of total cases) were much lower than those
of females (60.2%) in Korea (P <0.01). However, in Japan,
the number of males (58.8% of total cases) was higher

In the present study, current trends in the epidemiologi-

than the number of females (41.2%) as well (P <0.01). Ad-

cal aspects of TD outbreaks between Korea and Japan

ditionally, the MFMR was estimated to compare incidence

from 2016 to 2020 were analyzed under six headings as

cases of TD infections in Korea and Japan; the former

follows: the cumulative incidence rate (CIR) of TD cases

was 0.66 and the latter, 1.43.

by nationwide, and sex including cases of the male-to-

On the other hand, when we classified the distribution

female morbidity ratio (MFMR), and the epidemiological

(Fig. 1) of TD infection cases by age-adjusted groups in

related risk factors such as the age specific distribution,

Korea and Japan were as follows; those the age groups

seasonality, and habitat in Korean and Japanese regard-

of the under 19, 20–39, 40–59 and over 60 years old the

ing TD cases.

percentages for Korea were 1.6%, 5.3%, 25.7%, and 67.4%,

The raw data on confirmed TD in Korea (n=36,785) were

respectively (P <0.01), and those for Japan were 1.3%, 5.2%,

obtained from the National Notified Disease Surveillance

13.8%, and 79.7%, respectively (P <0.01). The distributions

System of KDCA, the Ministry of Health and Welfare in

by the age-adjusted groups were similar in Korea and Ja-
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Table 1. Trends in epidemiological aspects of Tsutsugamushi disease
outbreaks in Korea and Japan from 2016 to 2020
Korea

Incidence ratea)
Nationwide

36,785 (14.3)**

2,350 (0.4)

Risk factor
Sex
Male

14,627 (39.8)

Female

22,158 (60.2)**

P -value

<0.01
0.66

Male-to-female morbidity ratio

1,381 (58.8)**
969 (41.2)
<0.01
1.43

Korea
Japan

60

Japan
Distribution rate (%)

Item

70

50
40
30
20
10
0

Age group

Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb

≤19

595 (1.6)

31 (1.3)

20–39

1,941 (5.3)

122 (5.2)

40–59

9,460 (25.7)**

325 (13.8)

≥60

24,789 (67.4)

P -value

<0.01

1,872 (79.7)**
<0.01

Seasonality
Spring

1,527 (4.1)

192 (8.2)*

Summer

2,136 (5.8)

98 (4.2)

Autumn

30,257 (82.3)**

Winter

2,865 (7.8)

P -value

<0.01

995 (42.3)
1,065 (45.3)**
<0.01

8,557 (23.3)**

Rural areas (prefecture)

P -value

28,228 (76.7)
<0.01

Fig. 2. Distribution pattern rates (%) of Tsutsugamushi disease outbreaks cases by the monthly in the year between
Korea and Japan from 2016 to 2020.

dence in the elderly (P <0.01).
The estimation of the seasonal variation of outbreaks
(Fig. 2) of TD infection cases in Korea from 2016 to 2020,
in the order of spring, summer, autumn and winter were
4.1%, 5.8%, 82.3%, and 7.8%, and that those cases of

Habitat
Capital city

Month

66 (2.8)
2,284 (97.2)**
<0.01

Japan were 8.2%, 4.2%, 42.3%, and 45.3%, respectively
(P <0.01). Meanwhile, the year-round distribution of TD
was found to be more frequent in autumn in Korea, with
outbreaks sharply increasing in October, peaking in No-

Values are presented as number (%).
a)

Cumulative incidence rate per 100,000 populations. Statistically significant
level at *P <0.05 and **P <0.01.

vember during the cold season and beginning to decline
at the end of December. In the case of Japan, the incidence of TD increased sharply at the end of November,

Distribution rate (%)

60

peaking in December and beginning to decrease in Janu-

Korea
Japan

50

ary, the coldest season.

40

capital cities and provinces (or prefectures), both of

The study also compared the incidence of TD between
which are intensely urbanized, as well as other regions

30

including counties in rural communities. In Korea 8,557
cases (23.3% of total cases) were reported in the capital

20

city of Seoul from 2016 to 2020. In comparison 28,228

10

cases (76.7%) were reported in other regions of the provinces, demonstrating a significantly higher incidence than

0
<9

10 19 20 29 30 39 40 49 50 59 60 69

>70

Age (yr)

Fig. 1. Distribution rates (%) of Tsutsugamushi disease infected cases by the age groups between Korea and Japan
from 2016 to 2020.

pan that the total cases much more occurred in the over
40-year-old age bracket, clearly showing a higher inci-

the capital city (P <0.01). Similarly, in Japan, 66 cases (2.8%
of total cases) were reported in the capital Tokyo, while
2,284 cases (97.2%) were reported in rural areas such as
prefectures (P <0.01).

IV. DISCUSSION
There were a total of 36,785 cases of TD with CIR of

www.kjasem.org
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14.3 per 100,000 populations in Korea, and a total of

the continued emergency of TD and provide a basis for

2,350 cases with a CIR of 0.4 per 100,000 populations

targeting prevention campaigns to a population with in-

in Japan. When compared, the CIR of TD in Korea was

creasing incidence. For example, to prevent possible TD

much higher than that in Japan (P <0.01). These signifi-

transmission from mites, the use of insect repellent needs

cant differences between the countries can be explained

to be continued. Proper clothing like tucking pants into

on the basis of the differences in their histories, lives-

boots, shirt into pants, and keeping sleeves rolled down

style, customs for agricultural activities even though the

may further prevent transmission.

countries are geographically located in close proximity
[1,2,4,13].

During the 5-year study period, incidence increased
disproportionately among elderly persons. Moreover, de-

The TD cases of males (39.8% of total cases) were much

spite the limitations of national surveillance data, these

lower than that for females (60.2%) in Korea (P <0.01).

epidemic findings are useful in defining demographics,

However, in Japan, the number of males (58.8% of total

distribution, and trends in TD cases.

cases) was higher than the number of females (41.2%) as
well (P <0.01). Additionally, the MFMR was estimated to
compare incidence cases of TD infections in Korea and

V. CONCLUSION

Japan; the former was 0.66 and the latter, 1.43. These

Although there are no studies on TD in pilot population

remarkable differences in sex distribution are believed to

in both countries, considering that people spend a lot of

reflect cultural differences between Korea and Japan in

time outdoors in the fall, it is worth paying attention to

terms of working pattern, clothes and ornamentation [2-

the risk of TD infection in pilots over the age of 40. If a

4,14].

pilot is infected with TD, it is unfit for flight during treat-

The distributions by the age-adjusted groups were simi-

ment, and if TD treatment is completed and there are no

lar in Korea and Japan that the total cases much more

symptoms or complications related to TD, return to flight

occurred in the over 40-year-old age bracket, clearly

is possible.

showing a higher incidence in the elderly (P <0.01). In

Finally, TD, primarily a zoonotic disease, poses seri-

both Korea and Japan, most young people move to cities

ous public health concerns in Korea and Japan. This

for work and elderly people are left to work as farmers on

study provides a quantitative analysis of epidemiologi-

their own land [1,3,4,14].

cal aspects and risk factors in Korea and Japan providing

The estimation of the seasonal variation of outbreaks
(Fig. 2) of TD infection cases in Korea from 2016 to 2020,
in the order of spring, summer, autumn and winter were
4.1%, 5.8%, 82.3%, and 7.8%, and that those cases of
Japan were 8.2%, 4.2%, 42.3%, and 45.3%, respectively
(P <0.01). These different seasonal patterns of outbreaks
strongly indicate that the incidence of TD in these two
countries is influenced by their peculiar climatic conditions.
In both countries, the incidence rate was significantly

insight into how to more effectively plan future control
strategies.
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