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Abstract
Cholangiocarcinoma (CCA) is a serious problem in Thailand, particularly in the northeastern and northern
regions. Database of population at risk are need required for monitoring, surveillance, home health care, and
home visit. Therefore, this study aimed to develop a geographic information system (GIS) database and Google
map of the population at risk of CCA in Mueang Yang district, Nakhon Ratchasima province, northeastern
Thailand during June to October 2015. Populations at risk were screened using the Korat CCA verbal screening
test (KCVST). Software included Microsoft Excel, ArcGIS, and Google Maps. The secondary data included the
point of villages, sub-district boundaries, district boundaries, point of hospital in Mueang Yang district, used
for created the spatial databese. The populations at risk for CCA and opisthorchiasis were used to create an
arttribute database. Data were tranfered to WGS84 UTM ZONE 48. After the conversion, all of the data were
imported into Google Earth using online web pages www.earthpoint.us. Some 222 from a 4,800 population at risk
for CCA constituted a high risk group. Geo-visual display available at following www.google.com/maps/d/u/0/
edit?mid=zPxtcHv_iDLo.kvPpxl5mAs90&hl=th. Geo-visual display 5 layers including: layer 1, village location
and number of the population at risk for CCA; layer 2, sub-district health promotion hospital in Mueang Yang
district and number of opisthorchiasis; layer 3, sub-district district and the number of population at risk for
CCA; layer 4, district hospital and the number of population at risk for CCA and number of opisthorchiasis;
and layer 5, district and the number of population at risk for CCA and number of opisthorchiasis. This GIS
database and Google map production process is suitable for further monitoring, surveillance, and home health
care for CCA sufferers.
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Introduction
Cholangiocarcinoma (CCA) is a serious problem
in Thailand particularly in northeastern and northern
region. Database of population at risk are need required
for monitoring, surveillance, home health care, and home
visit. Therefore, this study aimed to develop the geographic
information system (GIS) database and Google map of
the population at risk for CCA in Mueang Yang district,
Nakhon Ratchasima province, northeastern Thailand
during June to October 2015. Populations at risk for CCA,
were screened by using Korat CCA verbal screening
test (KCVST). Software were included Microsoft excel,

ArcGIS, and Google Maps. The secondary data included
the point of villages, sub-district boundaries, district
boundaries, point of hospital in Mueang Yang district,
used for created the spatial databese. The populations at
risk for CCA, opisthorchiasis, and CCA, used for created
the arttribute database. Data were tranfered to WGS84
UTM ZONE 48. After the conversion, all of the data were
imported into Google Earth using online web pages www.
earthpoint.us. Of 222 from 4,800 populations at risk for
CCA, was a highrisk group and 2 patients infected with
O. viverrini and 2 abnormal bile duct. Geo-visual display
available at following www.google.com/maps/d/u/0/
edit?mid=zPxtcHv_iDLo.kvPpxl5mAs90&hl=th. Geo-
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visual display 5 layers included layer 1; village location
and number of population at risk for CCA, layer 2; subdistrict health promotion hospital in Mueang Yang district
and number of opisthorchiasis, layer 3; sub-district district
and the number of population at risk for CCA, layer 4;
district hospital and the number of population at risk for
CCA and number of opisthorchiasis, and layer 5; district
and the number of population at risk for CCA and number
of opisthorchiasis. These GIS database and Google map
production process is suitable for the use in the further
monitoring, surveillance, and home health care for CCA.
Keyword; GIS, Google map, Population at Risk,
Cholangiocarcinoma, Thailand
Introduction
Cholangiocarcinoma (CCA) is a major health problem
in Thailand particularly in the northeastern and northern
regions. It is also known to be one of the most common
causes of cancer related to death in Thailand and it has
been reported that Thailand is the highest incident of the
world (Green et al., 1991; Sripa et al., 2007; Shin et al.,
2010). . It has an annual incidence rate of 1–2 cases per
100,000 in the Western world, but rates of CCA have been
rising worldwide over the past several decades (Landis et
al., 1998; Patel, 2002). CCA is a neoplasm that involves
the epithelial cells of the bile duct. CCA is originated in
the bile duct in which drained bile from the liver into
the small intestine. This disease is difficult to have early
diagnosis, as most symptoms present late in the disease
course. In addition, the specific anatomic position can
cause periductal extension and result in a very low radical
excision rate and a very poor prognosis. Furthermore, CCA
is considered to be an incurable and rapidly lethal disease
unless all the tumors can be fully resected. Three-year
survival rates of 35% to 50% are achieved only in a subset
of patients who have negative histological margins at the
time of surgery (Akamatsu et al., 2011). Survival of CCA
patients in northeastern Thailand after supportive treatment
was reported and indicated that the stage of disease was
an important prognosis factor affecting survival of CCA
patients who had diagnosis in late stage. To e encourage
patients to see health personnel at early stage is very
important (Thunyaharn et al., 2013). Palliative therapeutic
approaches, consisting of percutaneous and endoscopic
biliary drainage, have usually been used for these patients
because there is no effective chemotherapeutic treatment
for this type of cancer.
The high mortality rate of CCA was reported in the
northeast areas where found frequently of Opisthorchis
viverrini infection (Sripa et al., 2010). Recently, O.
viverrini has been classified as Type 1 carcinogens by
the International Agency for Research on Cancer, World
Health Organization (WHO) (IARC, 1994). Mortality
rate of liver cancer and O. viverrini infection rate in
different regions of Thailand has been reported and
found that Nakhon Ratchasima province has 13.67-16.2
per 100,000 populations. In addition, the distribution O.
viverrini infection in Nakahon Ratchasima province has
been reported, the prevalence of survey in 2009 was 4.6%
(Sitthithaworn et al., 2012). A total of 1,168 stool samples
were obtained from 516 males and 652 females. Stool
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examination showed that 2.48% were infected with O.
viverrini (Kaewpitoon et al., 2012c). Furthermore, a total
of 640 Cyprinidae family fish including 5 species were
collected from different study sites of Nakhon Ratchasima
province, and investigated for O. viverrini metacercariae.
The infection rate was 12.3% (79/640), predominantly
in Cyclocheilichthys armatus, C. repasson, Puntioplites
proctzysron, Hampala macrolepitota and Hampala dispar,
respectively. The prevalence of O. viverrini metaceria was
found covered 78.1% of areas, predominantly in Sida and
KiaKham Thale So (Kaewpitoon et al., 2012a). Therefore,
using GIS and Google map are conducted in Meuang
Yang district, Nakhon Ratchasima province, northeastern
Thailand, between June and October 2015. This data is
useful for further monitoring, surveillance, and home visit
the population at risk.

Materials and Methods
Study location
The study was conducted in Meuang Yang district,
Nakhon Ratchasima province, northeastern Thailand,
between June and October 2015. The study protocol
was approved by Suranaree University Ethical Review
Committee, EC58-48. Meuang Yang is a district in the
northeastern part of Nakhon Ratchasima province. This
district is coverage areas 255.06 kilometer2 (98.6 sq mi),
located at latitude 15° 21’ 34.61” - 15° 31’ 29.92” N and
longitude 102° 46’ 13.27” - 103° 0’ 48.80” E. The district
is subdivided into 4 sub-districts, including Mueang Yang,
Krabueang Nok, Lahan Pla Khao, and Non Udom subdistrict, and 44 villages. This district is coverage areas
255.5 km2. Neighboring districts are (from the north
clockwise) Ban Mai Chaiyapot, Phutthaisong and Kho
Mueang of Buriram province, Lam Thamenchai, Chum
Phuang and Prathai of Nakhon Ratchasima Province.
Study population
Populations at risk for CCA, were screened by
using Korat CCA verbal screening test (KCVST) which
contained the history with (1) opisthorchiasis (2) undercooked fish consumption, (3) praziquantel used (4)
cholangitis or cholecystitis, (5) relative family with CCA
(6) naïve northeastern people, (7) agriculture, and (8)
alcohol consumption. Population at risk was identified
following 1+2+3+4+5+6+7+8, who had a score with more
than 5 points was selected.
Software, data collection and management
Software were used in this study, including Microsoft
excel; created the descriptive database, ArcGIS; created
the database of geographic information system, analysis
the spatial and descriptive data, and KML data, and
Google Maps; used for geo-visual display online. Spatial
and Attribute databases were used for GIS Database.
The secondary data included the point of villages, subdistrict boundaries, district boundaries, point of hospital
in Mueang Yang district, used for created the spatial
databese. While, target populations were populations
at risk for CCA; screened by using Korat CCA verbal
screening test, opisthorchiasis were examined by using
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Table 1. Population at risk of liver fluke and cholangiocarcinoma using Korat CCA verbal screening, classified
by catchment areas of health service
Sub-district
Mueang Yang
Mueang Yang
Krabueang Nok
Lahan Pla Khao
Non Udom

Hospital
Mueang Yang hospital
Health promotion hospital of Lin Fa
Health Promotion Hospital of Krabueng Nok
Health Promotion Hospital of Khon Buri
Health Promotion Hospital of Mueang Jak

INPUT

1.Spatial database (*.shp)
1.1point of village
1.2sub-district boundary
1.3district boundary
1.4point of hospital

2. Attribute database (*.xls)
2.1 population at risk from verbal screening
2.2 liver fluke infection
2.3 abnormal bile duct, cholanigocarcinoma

PROCESS

Geographic Information System: GIS!
Transform to KML format!

Code
11602
2855
2856
2857
2858

Number areas
4
7
12
11
10

Population at risk
615
875
1,295
1,253
762

Ranking of Population at Risk for CCA
Rankof1Population
None risk at
group
Ranking
Risk for CCA
Rank
2 group
villages and populations at risk 1-5 persons
Rank 1 None
risk
Rank
3
villages
and
populations
at risk 6-10
Rank 2 villages and populations at risk 1-5 persons
persons
Rank 3 villages
and populations at risk 6-10
persons Rank 4 villages and populations at risk 11-15
persons
Rank 4 villages
and populations at risk 11-15
persons Rank 5 villages and populations at risk 16-20
persons
Rank 5 villages
and populations at risk 16-20
persons Rank 6 villages and populations at risk 21-25
persons
Rank 6 villages and populations at risk 21-25
persons Rank 7 villages and populations at risk >25 persons
Rank 7 villages and populations at risk >25 persons

!

OUTPUT

!

GIS display the village site of the People at Risk of Liver Flukes inflection and
cholangiocarcinoma by using Google Map, containing 1) number of risk people 2) patients
and their villages, and 3) site of hospital and service area

Figure 1. Diagrammatic of utilized geographic
information system and google map for monitoring
and surveillance the population at risk of
cholangiocarcinoma in Mueang Yang district, Nakhon
Ratchasima province, Thailand
stool examinantion, and CCA were dianosis using by
ultrasonography, used for created the arttribute database.
Data management were collected the spatial database and
then tranfered to WGS84 UTM ZONE 48. Village point,
where had the populations at risk for CCA, opisthorchiasis,
abnormal bile duct, and CCA, were used to analyze and
calculate with ArcGIS 9.2. After the conversion, all of the
data were imported into Google Earth (GE) using online
web pages www.earthpoint.us. This web pages using
HTML codes (village point was a primary key) to export
the coordinate to .kml format that can be recognized by
GE (Figure 1, 2). Nowadays, the data can be viewed in
GE, Figure 3 indicating all of the case locations are spread
on the map.

Results
A total of 4,800 population at risk for CCA was
screened from 10,580 people by using Korat CCA verbal
screening test. The majorities were habitated in Mueang
Yang (1,490 person), followed by Krahueang Nok (1,295
people), Lahan Pla Khao (1,253 person), Non Udom subdistrict (762 person), respectively. Populations at risk for
CCA are shown in Table 1. A total of 222 population at
high risk for CCA (66 male and 156 female) was selected
for screeing opisthorchiasis and CCA, found that 2 patients
infected with O. viverrini and none of CCA but relative
abnormal bile duct with dilation 2 cases.
Analysis of data by using GIS and Google
Maps was following Figure 3. Google map display
available at following www.google.com/maps/d/u/0/
edit?mid=zPxtcHv_iDLo.kvPpxl5mAs90&hl=th. Geo-

Figure 2. Ranking of villages and population at risk
for CCA in Mueang Yang district, Nakhon Ratchasima
province, Thailand, using GIS and Google map

Figure 3. Geo-visual display of the population at risk
for CCA, opisthorchiasis, hospital, of Mueang Yang
district, Nakhon Ratchasima province, Thailand, using
GIS and Google map
visual display by using Google maps in this study was
comprised 5 layers included layer 1; village location and
number of population at risk for CCA, layer 2; sub-district
health promotion hospital in Mueang Yang district and
number of opisthorchiasis, layer 3; sub-district district
and the number of population at risk for CCA, layer 4;
district hospital and the number of population at risk for
CCA and number of opisthorchiasis, and layer 5; district
and the number of population at risk for CCA and number
of opisthorchiasis.

Discussion
CCA is still a serious public health problem in the
northeast and north of Thailand. Worldwide incidence
(cases/100,000) of CCA was reported, The data are relative
to the period between 1977 to 2007, indicates that Thailand
has a highest CCA especially in the Northeast (85.00 per
100,000), North (14.6.00 per 100,000), Central (14.4
per 100,000), and South (5.7 per 100,000), respectively
(Bragazzi et al., 2012). Here we active surveillance by
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using verbal screening test and found that the population
at risk for CCA, a total of 4,800 was screened from 10,580
people. In addtion, a total of 222 population at high risk for
CCA (66 male and 156 female), this figure indicate CCA
is still a major problem in Nakhon Ratchasima province
particularly in the rural communities.
Geographic information system (GIS) and Google
Earth™ (GE) are a powerful tool for the storage and
management, as well as analysis of natural and cultural
data, increasing studies have applied the spatial statistical
method of GIS in health sciences, for example, Kheifets et
la., (2015) conducted a large epidemiologic case-control
study in California to examine the association between
childhood cancer risk and distance from the home address
at birth to the nearest high-voltage overhead transmission
line. Distance measures based on GIS and GE evaluation
showed close agreement (Pearson correlation >0.99).
Wattanayingcharoenchai et al., (2011) determined the
surveillance characteristics of O. viverrini infections in
northeast Thailand; relative agent associated to CCA. The
GIS was deployed to overlay the prevalence of disease
on urban and agricultural areas as well as manmade
land uses. Wongsaroj et al. (2012) studied helminthiasis
in Thailand using GIS. The study results demonstrate
that spatial analysis can help to identify patterns of high
risk for liver fluke, O. viverrini in order to facilitate
prevention and control. Marek et al., (2015) using geovisual analytics in GE to understand campylobacteriosis
distribution in the Czech Republic during 2008-2012,
prove that GE software is a usable tool for the geovisual analysis of the disease distribution. GE has many
indisputable advantages (widespread, freely available,
intuitive interface, space-time visualization capabilities
and animations, communication of results). Wang et al.,
(2014) make various schistosomiasis epidemic maps based
on GE, indicated that schistosomiasis epidemic maps are
clear and visual. The production process is very simple
and easy to learn. It is suitable for the use in the grass-root
schistosomiasis control stations.
Recently, we have been utilized the GIS and Google
EarthTM for distribution mapping of CCA in Satuek
district, Buriram, Thailand, during a 5-year period (20082012), and found that the GE production process is very
simple and easy to learn. It is suitable for the user in the
further CCA management strategy (Rattanasing et al.,
2015). Rujirakul et al (2015) have been investigated the
human behavior, and environmental factors influencing the
distribution in Surin Province of Thailand, and to build a
model using stepwise multiple regression analysis with a
GIS on environment and climate data. The combination of
GIS and statistical analysis can help simulate the spatial
distribution and risk areas of liver fluke, and thus may
be an important tool for future planning of prevention
and control measures. Here we experience with the geovisual display by using Google Maps, 5 layers included
layer 1; village location and number of population at risk
for CCA, layer 2; sub-district health promotion hospital
in Mueang Yang district and number of opisthorchiasis,
layer 3; sub-district district and the number of population
at risk for CCA, layer 4; district hospital and the number of
population at risk for CCA and number of opisthorchiasis,
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and layer 5; district and the number of population at
risk for CCA and number of opisthorchiasis. These GIS
database and Google map production process is suitable
for the user in the further monitoring, surveillance, and
home health care for CCA.
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