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The Geographical and Economical Impact of Scrub
Typus, the Fastest-growing Vector-borne Disease

in Korea

Scrub typus, or Tsutsugamushi disease is a vector
transmitted infectious and febrile illness caused by
"Orientia tsutsugamushi” bacteria. It is transmitted to
humans through larvae bites of different species of
trombiculid mites. The habitat of mites is located in low
trees and bushes. However this vector can live in many
different areas even in sandy and mountain desert [1].

In 1985, infected people appeared again [2]. Since
then Scrub typhus incidences have been reported every
year. Now it is considered as one of the most prevalent
diseases affecting humans Korea especially in the
southwestern provinces of the country [3]. Usually, the
larvae of mites feed on wild rats and the human gets
infected accidentally in a zone of infected mites. The
chance of outbreak of this disease depends on the
number of contacts between the human and the mites.
Hence the habitats of mites and the human activities are
the key factors in the Scrub typus prevalence. Human
activities include war, farming, camping, urbanization
and so on. A study on the epidemiological characteristic
of this disease in Korea supports this general notion [4].

Chigger population densities were great in areas with
high relative humidity, low temperature, low incident
sunlight and a dense substrate vegetative canopy [5].
The relationship between human incidence of scrub
typhus and climate should largely reflect the responses
of chiggers to the environment [6].

The occurrence of scrub typhus is also related to land
uses such as urbanization and developing cornfield and
bio-fuel productions and oil palms [7]. The replacement
of natural forests with plantations at forest fringe facil-
itated the establishment of the disease, providing the
best habitats for the mite [8]. Malaysia has seen an

increasing incidence of scrub typhus which is directly
related with large-scale cultivation of oil palm and
rubber [9]. Urbanization means that the habitats of mites
and the life style of human are changing. The contact
rate of human with wild life is getting higher. We need
information of the habitats of mites and the human
activities. Also the incidences of the scrub typhus could
be also influenced by climate change in Korea [10].

The geographical information is quite important to
trace and predict the occurrence of Scrub typhus in
spatial respect. It is valuable to use the geographic
information system (GIS) method to help the analysis of
the occurrence trend. It is widely used in the manage-
ment of vector-borne disease and human health
[11—13]. GIS method can be useful to evaluate the
habitat of wildlife [14,15]. Recently it is applied to
spatial analysis of scrub typhus [16].

The infected persons of Scrub typus increased more
than three times during the period 2001—2012. The
prevalence of this disease in Korea has been on a steady
rise over the past years. As pointed out by WHO, the
reason for such high prevalence of Scrub typus is due to
climate change. The major methods used to estimate the
loss caused by diseases is contingent valuation [CV]
method that encompasses all the implicit values. Diener,
O’Brien & Gafni [1998] compared research results
based on CV while Yen, et. al. [2007] estimated the
value of vaccine that blocks the infection of SARS in
Taiwan [17,18]. Krupnick, et. al. [2002] analyzed the
loss of value caused by death-causing diseases in
Ontario, Canada [19]. Alberini, Hunt & Markandya
[2006] estimated WTP for value of a statistical life in
EU countries such as the UK, Italy and France [20]. The
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CV method was used for the social loss value of avian
influenza, zoonoses in Korea [21—23].

In this issue, Jin et al. have analyzed the spatial
pattern of the occurrence of scrub typhus in Korea using
the data from the Korea Centers for Disease Control and
Prevention. And the correlation with occurrence of scrub
typhus and land use change is studied. The authors
concluded that the Gangwon Province and Gyeong-
sangbuk Province show low incidence number all
through the year. Some districts have almost identical
environmental condition of Scrub typus incidence. The
land use change of districts does not affect directly the
incidence rate. GIS analysis shows spatial characteristics
of Scrub typus [24].

Rhee has adopted the climate change in the inci-
dence of Scrub typus in Korea. This research can be
used to construct spatial-temporal model to understand
the epidemic Scrub typus. Double Bounded Dichoto-
mous Choice of Contingent Valuation method is used
to estimate Willingness to Payment to avoid infection
of this disease, through the survey in the patient group
and the control group The younger the age of the
family is, the higher the level of awareness on risks
caused by climate change, men, the higher the income
is, the lower the suggested bid is, the higher WTP is to
avoid infection of disease. The means of the amount of
WTP are estimated to be 3,689 KRW per month. As
people have become increasingly aware of climate
change diseases, WTP to avoid infection of Scrub
typus has increased accordingly. And the implicit loss
of value due to climate change diseases is increasingly
becoming higher. Therefore, there should be stronger
and more aggressive promotional activities recom-
mended [25].

References

1. World Health Organization. Frequently Asked Questions:
Scrub Typhus 2009. Available from: http://www.searo.
who.int/LinkFiles/CDS_faq_Scrub_Typhus.pdf.

2. Bang HA, Lee MJ, Lee WC. Comparative research on epide-
miological aspects of tsutsugamushi disease (scrub typhus)
between Korea and Japan. Japanese journal of infectious
diseases 2008 Mar;61(2):148—50. PubMed PMID: 18362409.

3. Korea Centers for Disease Control and Prevention. Current
trends of scrub typhus. Communicable Disease Monthly
report 2004;15:245—52.

4. Kim S, Kim JS, Lee H. Epidmiological characteristic of Scrub
typus in Korea 2007—2009. Osong Public Health Res Per-
spect 2010 Dec;1(1):55—60.

5. Clopton RE, Gold RE. Distribution and seasonal and diurnal
activity patterns of Eutrombicula alfreddugesi (Acari:
Trombiculidae) in a forest edge ecosystem. Journal of
medical entomology 1993 Jan;30(1):47—53. PubMed PMID:
8433345.

6. Kawamura A, Tanaka H, Takamura A. Tsutsugamushi Disease:
an Overview. Tokyo: University of Tokyo Press; 1995.

7. Rockstrom J, Steffen W, Noone K, et al. A safe operating
space for humanity. Nature 2009;461(7263):472—5. http://
dx.doi.org/10.1038/461472a. PubMed PMID: 19779433.

20.

21.

22.

23.

24.

. Kim BN, Gordillo LF, Kim Y. A model for the transmission

dynamics of Orientia tsutsugamushi among its natural
reservoirs. Journal of theoretical biology 2010 Sep;266(1):
154—61.  http://dx.doi.org/10.1016/j.jtbi.2010.06.015.
PubMed PMID: 20600142.

. Hoe KB. Environmental change, development and vector-

borne disease: Malaysia’s experience with filariasis, scrub
typhus and dengue. Environment, Development and
Sustainability 2008;10(2):209—17. Epub 217.

. Kim SH, Jang JY. Correlations between climate change-

related infectious diseases and meteorological factors in
Korea. Journal of Preventive Medicine and Public Health
2010 Sep;43(5):436—44.

. Estrada-Pena A, Venzal JM. AGIS framework for the assessment

of tick impact on human health in a changing climate. Geo-
spatial health 2007 May;1(2):157—68. PubMed PMID: 18686241.

. Lozano-Fuentes S, Elizondo-Quiroga D, Farfan-Ale JA, et al.

Use of Google Earth to strengthen public health capacity
and facilitate management of vector-borne diseases in
resource-poor environments. Bulletin of the World
Health Organization 2008 Sep;86(9):718—25. PubMed PMID:
18797648; PubMed Central PMCID: PMC2649496.

. Rogers DJ, Randolph SE, Snow RW, et al. Satellite imagery

in the study and forecast of malaria. Nature 2002 Feb;
415(6872):710—5. http://dx.doi.org/10.1038/415710a. Pub
Med PMID: 11832960; PubMed Central PMCID: PMC3160466.

. Gerrard R, Stine P, Church R, et al. Habitat evaluation using

GIS — a case study applied to the San Joaquin Kit Fox.
Landscape Urban Plan 2001;52(4):239—55. http://dx.doi.
org/10.1016/50169-2046(00)00119-5. PubMed PMID: WOS:
000166829500003.

. Jose MCP, Itami RM. GIS-based habitat modeling using

logistic multiple regression: a study of the mt. graham red
squirrel. Photogrammetric Engineering and Remote Sensing
1991;57(11). 147501486. Epub 1486.

. Kuo CC, Huang JL, Ko CY, Lee PF, Wang HC. Spatial analysis

of scrub typhus infection and its association with environ-
mental and socioeconomic factors in Taiwan. Acta tropica
2011 Oct—Nov;120(1—2):52—8. http://dx.doi.org/10.1016/
j.actatropica.2011.05.018. PubMed PMID: 21703220.

. Diener A, O’Brien B, Gafni A. Health care contingent valu-

ation studies: a review and classification of the literature.
Health Economics 1998;7(4):313—26.

. Yen ZS, Chang CJ, Chen SY, et al. How much would you be

willing to pay for preventing a new dangerous infectious
disease: a willingness-to-pay 9 study in medical personnel
working inemergency department. American Journal of
Infection Control 2007;8:213—40.

. Krupnick A, Alberini A, Cropper M, et al. Age, health and

the willingness to pay for mortality risk reductions:
a contingent valuation survey of Ontario residents. Journal
of Risk and Uncertainty 2002;24(2):161—86.

Alberini A, Hunt A, Markandya A. Willingness to pay to
reduce mortality risks: evidence from a three-country
contingent valuation study. Environmental and Resource
Economics 2006;33(2):251—64.

Rhee HC, Lim HS. The economic cost of ZOONOSES: in the
case of avian influenza. Korea J Health Economics and
Policy; 2007:19—40 [in Korean].

KimTJ, Rhee HC, Lim H.S. Socio-economic Assessment of
Loss Brucella, KNIH; 2007 [in Korean].

Rhee HC, Kim JH, Lee E. Estimation of willingness to pay for
avoiding infection of tsutsugamushi disease in korea: using
contingent valuation method. The Korean Journal of Health
Economics and Policy 2009;15(1):131—55 [in Korean].

Jin HS, Chu C, Han DY. Spatial Distribution Anaylsis of Scrub
typus in Korea. Osong Public Health Res Perspect 2013 Feb;
4(1):4—15.


http://www.searo.who.int/LinkFiles/CDS_faq_Scrub_Typhus.pdf
http://www.searo.who.int/LinkFiles/CDS_faq_Scrub_Typhus.pdf

Editorial 3

25. Rhee H-C. Willingness to Payment for avoiding infection College of Medicine, Eulji University,
of Climate Change Diseases: In case of Tsutsugamushi Daejeon, Korea
)

Disease. Osong Public Health Res Perspect 2013 Feb;4(1): % .
16—20. Corresponding author.

E-mail: hwcho@eulji.ac.kr

Chaeshin Chu, PhD, Managing Editor*
Osong Public Health and Research Perspectives,

Osong, Korea
College of Health Industry, Eulji University, *Corresponding author.
Seongnam, Korea E-mail: cchu@cdc.go.kr

Hae-Wol Cho, Editor-in-Chief, Dean, Professor”
Osong Public Health and Research Perspectives,
Osong, Korea


mailto:hwcho@eulji.ac.kr
mailto:cchu@cdc.go.kr

	The Geographical and Economical Impact of Scrub Typus, the Fastest-growing Vector-borne Disease in Korea
	References


