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Background: Cholangiocarcinoma (CCA) is a bile duct cancer. It includes intra-and extra-hepatic bile duct. It is most
commonly found in Thailand particularly in the northeast and north region. Those regions have been reported as the highest
of incident of the world.
Objective: Primary car interven in the risk areas of CCA among population in Nakhon Ratchasima province,Thailand.
Material and Method: A community-based study was conducted among three districts of Nakhon Ratchasima province,
Thailand including Bua Yai, Chum Phuang, and Mueang Yang district between July and December 2015. Mix method was
used in this study that included cross-sectional survey, action research, and application of Geographic Information System.
The study was composed of five steps, develop Korat CCA network, CCA screening by using Korat CCA verbal screening test,
detection of liver fluke and CCA in the population at risk by using Kato Katz thick smear technique and ultrasonography,
health behavior modification, and development of Geographic Information System for CCA database.
Results: Three hundred fifty five participants were tested for liver fluke infection and the infection rate was found to be 2.25%.
Eight cases from 88 participants at risk had a dilated bile duct. Populations at risk in each district were selected for health
modification briefing that used the social engagement model. Seven community rules were agreed, cooked fish consumption,
stop under-cooked fish, hygienic defecation, CCA campaign, food safety club, annual health check, an ongoing monitoring by
village health volunteer and local public health officer.
Conclusion: Infection in Nakhon Ratchasima is high. A community briefing and rules were agreed. A geovisual display of the
population at risk for CCA is now available.
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It is most commonly found in Thailand particularly in
the northeast and north region where it is reported to
be the highest of incidence of the world(1-3). In the
Western world, it has an annual incidence rate of one
to two cases per 100,000(4,5). A study from Thailand has
described the northeast and north region as a high
incidence of this cancer. Mortality rate of CCA in
Thailand was approximately 36.48%. In Nakhon

Cholangiocarcinoma (CCA) is a bile duct
cancer that includes intra-and extra-hepatic bile duct.
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Ratchasima province, it was ranked between 13.67 and
16.2(6). Kaewpitoon et al(7,8) reported the infection of
Opisthorchis viverrini, the carcinogenic human liver
fluke in human, at 2.48%. It is the second intermediate
host at 12.3% in Nakhon Ratchasima.

Therefore, primary healthcare intervention is
required in this area, particularly the areas where liver
fluke infection have been reported. This study aimed
to make recommendation of the required healthcare
toward CCA in the risk areas of Nakhon Ratchasima
province, Thailand. These results may be useful for
further work on eradication of CCA in Nakhon
Ratchasima province.

Material and Method
A community-based study was conducted in

three districts of Nakhon Ratchasima province,
Thailand between July and December 2015. They
included Bua Yai, Chum Phuang, and Mueang Yang
district. Mix method was used in this study including
cross-sectional survey, action research, and application
of geographic information system. The study was
approved by the human research ethics committees of
Suranaree University of Technology, 2015 (EC58-48).
The study was composed of five steps, (1) developing
Korat CCA network, (2) CCA screening by using Korat

CCA verbal screening test, (3) detection of liver fluke
and CCA in the population at risk by using Kato Katz
thick smear technique and ultrasonography, (4) health
behavior modification, and (5) development of
Geographic Information System for CCA database. The
questionnaire comprised of five domains including (1)
demographic data; gender, age, education, agriculture,
and income, (2) knowledge; 15 questions, (3) attitude;
20 questions, and (5) practice; 15 questions. Reliability
and validity of questionnaire was analyzed, knowledge
(Kruder-Richardon-20) = 0.80, attitude and practice
(Cronbach’s alpha coefficient) = 0.82 and 0.79,
respectively. Descriptive and analytical statistics were
used in this study mainly mean, standard deviation, t-
test, pair t-test.

Results
This study was a developmental research for

CCA eradication in Nakhon Ratchasima. All results are
shown in Fig. 1-8.

Development of Korat CCA network
This project was supported a grant from

Suranaree University of Technology (SUT) and by
Office of the Higher Education Commission under NRU
Project of Thailand, and the National Health Security

Fig. 1 Development of Korat CCA network.
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Vongchavalitkul University, (5) Faculty of Public Health,
Nakhon Ratchasima Rajabhat University, and (6)
Provincial Public Health Office of Nakhon Ratchasima.
Furthermore, we received good collaboration from the
District Public Health of Chum Phuang, Bua Yai, and
Meaung Yang. This network worked together to
eradicate CCA in Nakhon Ratchasima (Fig. 1).

Screening of population at risk for CCA by using
Korat CCA verbal screening test

Populations were screened for CCA by using
Korat CCA verbal screening test composed of the
history with (1) opisthorchiasis; definitive diagnosed
by medical doctor or related officers, (2) under-cooked
fish consumption, (3) Praziquantel used; given by
medical doctor or related officers, (4) cholecystitis;
definitive diagnosed by medical doctor or related
officers, (5) relative family with cholangiocarcinoma,
(6) naive northeastern people, (7) agriculture, and (8)
alcohol consumption. The 28,485 participants were
screened and identified as no risk, low, moderate, and
high-risk. Details are shown in Fig. 2.

Detection of liver fluke and CCA by using Kato Katz
Thick Smear and Ultrasonography

Three hundred fifty five participants were
tested for liver fluke infection and found that infection
rate was 2.25%. Mueang Yang district was found to be
higher than Bua Yai and Chum Phuang district (Fig. 3).
Meanwhile, CCA screening found eight cases, from 88
populations at risk, with a dilated bile duct (Fig. 4). All
cases received further CT-scan.

Health behavior modification in the population at
risk for CCA

Populations at risk in each district were
selected for health modification briefing. Mueang Yang
district was provided with a health education program
that used the social engagement model. Chum Phuang
district was provided with a health education program
that applied the self-efficacy and social support theory.
Finally, Bua Yai district was an action research that
used social mobilization. All activities are shown in
Fig. 5-7. Participants gained knowledge (mean
difference = -7.48, t = -51.241, p-value = 0.001), attitude
(mean difference = -9.07, t = -9.818, p-value = 0.001),
and practice (mean difference = -2.04, t = -2.688,
p-value = 0.008), were difference between before
and after participating in the health intervention was
statistically significant. The following community rules
were agreed, (1) cooked fish consumption, (2) stop

Fig. 2 Screening of population at risk for CCA by using
Korat CCA verbal screening test.

Fig. 3 Liver fluke infection in the population at risk who
had CCA screened and high risk scores.

Fig. 4 Dilated bile duct in the population at risk who had
CCA screened and high risk scores.

Office of Nakhon Ratchasima province, through health
promotion and prevention fund, year 2015. We have
set up CCA team in Nakhon Ratchasima province name
Korat CCA Network that has the Suranaree University
of Technology Hospital as the host of the project. We
cooperated with (1) School of Family Medicine and
Community Medicine, (2) School of Surgery, (3)
Parasitic Disease Research Unit, Suranaree University
of Technology, (4) Faculty of Public Health,
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under-cooked fish by household cooker, (3) hygienic
defecation, (4) create a village CCA campaign, (5) have
a village food safety club, (6) annual health check, (7)
monitoring by village health volunteer and local public
health officer.

Geographic information system for CCA database
Geovisual display of the population at risk

for CCA on the google map included 11 layers, 1)
district, 2) local administrative organization: Town
Municipality, Sub-district Municipality, and Sub-district

Fig. 5 Behavioral modification in Mueang Yang district, Nakhon Ratchasima province.

Fig. 6 Behavior modification in Chum Phuang district, Nakhon Ratchasima province.
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Fig. 7 Behavior modification in Mueang Yang district, Nakhon Ratchasima province.

Fig. 8 Dilated bile duct in the population at risk who had CCA screened and high risk scores.

Administrative Organization, 3) hospital, 4) opisthor-
chiasis, 5) praziquantel used, 6) cholelithiasis, 7) raw
fish consumption, 8) alcohol consumption, 9) pesticide
used, 10) relative family with CCA, and 11) naive
northeastern people (Fig. 8). The geovisual display is

now available in google map

Discussion
We set-up Korat CCA Network including

academic institution, provincial public health office,
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and local public health office that will work together for
the eradication of CCA in Nakhon Ratchasima.
Populations were screened for CCA by using Korat
CCA verbal screening test and found that the majorities
of them were in moderate and low risk for CCA. Three
hundred fifty five participants were tested for liver fluke
infection and the infection rate was found to be 2.25%.
This result was similar to a 2012 study, which was 2.48%
in Nakhon Ratchasima(8). However, Bua Yai district was
increased of infection from 0 in 2012 to 2.48% in this
year. Therefore, examination of stool is needed in other
areas. Recently, we detected eight cases from 88
participants at risk that had a dilated bile duct. This is a
high incidence of an abnormal bile duct. The primary
care investigation indicated that active surveillance is
required in rural areas of province.

Participants received a health intervention
seminar and the knowledge, attitude, and practice were
improved after participation. This result is similar to
Becker and Maiman(9), Janz and Becker(10), and House
and Kahn(11). During the health intervention, discussion
and sharing of the perceived susceptibility and severity
of opisthorchiasis, perceived benefits, and perceived
barriers to prevention was done. These discussions
improved their perception. The continuous good
practice is depended on social support, which
influences behavior modification.

A geovisual display of the population at risk
for CCA is now available on the google map. We will
use for monitoring, surveillance, and further home visit.
A previous study indicates that GIS and Google map
production process is very simple and easy to learn. It
is suitable for the use in further development of CCA
management strategies(12).

Conclusion
This is the first report regarding Korat CCA

Network that uses comprehensive cooperation for the
eradication of CCA in their area. We have work for
primary care in rural community and get a success team
and provide better health care to community people.

What is already known on this topic?
A 2012 study found that the liver fluke

infection rate was high at 2.48% in Nakhon Ratchasima.

What this study adds?
We tested 355 participants and found that the

current liver fluke infection is 2.25%. Furthermore, Bua
Yai district infection rate increased from 0 in 2012 to
2.48% this year. Additionally, a geovisual display of

the population at risk for CCA is now available on the
google map. It can be used for monitoring, surveillance,
and further home visit.
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