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Abstract
Cholangiocarcinoma (CCA) is a neoplasm known as one of the most common causes of cancer-related deaths in Southeast Asia,
particularly in Thailand, Laos, and Cambodia. Prevention and health education are required. Therefore, this study aimed to
determine the effectiveness of an educational intervention to prevent CCA among a rural population in Thailand based on the
health belief model (HBM) and self-efficacy frameworks. In this quasi-experimental study, 60 participants (30 participants in the
experimental group and 30 participants in the control group) were selected in 2017. The educational intervention for the
experimental group consisted of seven training sessions (introduction to CCA, risk factors, complications, benefits and barriers
to proper consumption of cooked fish, carcinogenic agents, behavioral protection, and self-efficacy in applying preventive
behaviors). A questionnaire that consisted of demographic information, knowledge, and HBM constructs (perceived
susceptibility, severity, benefits, barriers, cues to action, and self-efficacy) was used to measure CCA preventive behaviors before
and 3 months after the intervention. Data were analyzed using SPSS-22 via chi-squared, paired t-tests, and independent samples t
tests at a significance level of 0.5. Three months after the intervention, the experimental group showed a significant increase in the
knowledge, perceived susceptibility, perceived severity, perceived benefits, perceived barriers, cues to action, self-efficacy, and
CCA preventive behaviors compared to the control group. This study showed the effectiveness of the intervention based on the
HBM constructs and self-efficacy in the adoption of CCA preventive behaviors 3 months post intervention in the risk group.
Thus, these models may serve as a framework for designing and implementing educational interventions for the prevention of
CCA.
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Introduction

Cholangiocarcinoma (CCA) is a neoplasm that involves the
epithelial cells of the bile duct. CCA originates in the bile duct,
which drains bile from the liver into the small intestine. CCA
is also known as one of the most common causes of cancer-
related deaths in Thailand, and it has been reported that
Thailand has the highest incidence worldwide [22, 25]. CCA

has an annual incidence rate of 1–2 cases per 100,000 in the
Western world; however, the rates of CCA have been increas-
ing worldwide over the past several decades [17, 19]. CCA is
considered an incurable and rapidly lethal disease unless all
tumors are fully resected. Three-year survival rates of 35 to
50% are achieved only in a subset of patients who have nega-
tive histological margins at the time of surgery [1]. The mortal-
ity rates of liver cancer in different regions of Thailand have
been reported, and the Nakhon Ratchasima province has
13.67–16.2 cases per 100,000 individuals [24]. Multifactorial
causes are recognized for CCA development. However, liver
fluke infection caused by Opisthorchis viverrini is the major
causative factor that induces cholangiocarcinoma (CCA) in
Thailand, Lao PDR, Vietnam, and Cambodia [4, 6, 9, 10, 23,
26]. The infection is endemic among human populations in
northeast and north Thailand, where the most common raw fish
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is frequently consumed [8]. A nationwide survey in Thailand
was reported by Wongsaroj et al. [30] and indicated that the
prevalence was 5.1%, with the highest prevalence identified in
the northeast (9.2%) and north regions (5.2%). The early diag-
nosis of liver fluke infection and CCA stages 1 and 2 may
enhance patient survival. Surveillance and health education of
the population at risk for liver fluke and CCA are required.

Behavior modification programs regarding the prevention
and control of liver fluke infection are essential for decreasing
the disease, including CCA prevention. Numerous control
programs have been implemented in liver fluke endemic
areas, particularly the provinces with the highest prevalence
[27]; however, despite initial decreases in liver fluke following
the introduction of these programs, the rates of CCA remain
high in the northeast and north. Thus, liver fluke and CCA
continue to place a severe burden on the health services, and a
solution is urgently needed. Previous studies have investigated
the knowledge, attitude, and practice related to liver fluke
infection in rural communities [8]. Improvements in knowl-
edge, perception, and practice regarding diseases depend on
the varieties of health education. Bloom [3], Becker et al. [2],
and Janz and Becker [7] indicated that successful behavior
modification should include many methods and continuous
intervention. In addition, self-efficacy and social support that
influences behaviormodification are commonly used in health
education programs [5]. An educational program is performed
based on the health belief model (HBM), which is used to
investigate health-related issues. HBM is also widely
employed to describe the liver fluke and CCA control behav-
ior in many areas of Thailand, which has increased partici-
pants’ perceived susceptibility [11–14, 16, 18, 20].
According to serious data on CCA in the high-incidence areas,
this study aimed to determine the effectiveness of an educa-
tional intervention to prevent CCA among a rural population
in Thailand based on the health belief model and self-efficacy
among a risk group in Kaeng Sanam Nang City, Nakhon
Ratchasima Province, Thailand. The health behavior modifi-
cation program may be useful and effective in CCA preven-
tion and control in epidemic communities.

Materials and Methods

Study Design, Setting, and Participants

This experimental pretest–posttest study was conducted for
4 months from January 2017 to April 2017. The research
population included individuals 30–80 years old from Kaeng
Sanamnang Subdistrict, Kaeng Sanamnang District, Nakhon
Ratchasima Province, Thailand. The study area is located in
the northeast region of Thailand. It is 395 km from Bangkok
(the capital of Thailand) and has an area of approximately
46 km2. The subdistrict is divided into nine villages with

approximately 6929 individuals (Fig. 1). Sixty-six participants
were included from 5484 populations. Regarding the sample
volume formula, the total number of samples considering 20%
downfall in participants was estimated to be 60 individuals,
who were selected from the verbal screening test based on a
high-risk score. The inclusion criteria were as follows: aged >
30 years, having a family file in the selected villages, no CCA
or other cancers, Thai literate, and willingness to participate in
the study (Fig. 1). Populations at risk for CCAwere screened
using a mini-verbal screening questionnaire, the Korat-CCA;
questions were literature reviewed, designed from the possible
risk data and strongly associated with CCA [11–14]. The
Verbal Screening Test: KCVST consisted of eight questions
regarding the history of opisthorchiasis, cholangitis, cholecys-
titis, or gallstones, a family history of CCA, raw or
undercooked cyprinoid fish consumption, praziquantel used,
alcohol consumption, agriculture and pesticide used, and
naïve northeastern individuals.

Educational Intervention

The participants in the intervention group received the CCA
educational program. The educational intervention consisted
of seven teaching sessions, and each session lasted 90–
120 min. The content of the educational programs included
basic information regarding CCA facts and figures, CCA epi-
demiology, risk factors of CCA development, complications,
signs and symptoms, important early detection, and recom-
mended screening methods. Each group received specific in-
structions related to health motivation, susceptibility to CCA,
perceived benefits and barriers of CCAs, and perceived self-
efficacy based on the HBM. During the educational sessions,
teaching methods, such as PowerPoint presentations, the pre-
sentation of educational videos, group discussion, performing
liver fluke examination on models, asking and answering, and
two pamphlets entitled BKnow more about CCA^ and Bearly
detection of CCA^were used. CCA and liver fluke were dem-
onstrated. Finally, the participants shared the CCA experiences
of their related members with others (Fig. 2). The follow-up
was conducted using a village health volunteer (VHV), news
and information by the village leader using the village broadcast
tower, and home visits by the VHVand local health personnel.
Three months after the educational intervention, the posttest
was implemented in both the intervention and control groups.

Data Collection Tools

The data collection tool consists of a questionnaire with four
sections. Section one was semistructured with open-ended ques-
tions related to demographic factors (10 questions related to
gender, age, education, occupation, family income, family his-
tory of CCA, raw or undercooked fish consumption, history
with liver fluke infection, having a natural fresh water reservoir,
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resources for CCA news and information), section two had
questions related to measuring the level of behaviors (25 ques-
tions; knowledge: 15 items and practice: 10 items), and section
three included questions designed based on the HBM constructs
(30 questions). In scoring the questionnaire’s items, in the be-
havior section of knowledge, correct answers were assigned 1
point and wrong answers were assigned a null point (total score
range between a minimum of zero and a maximum of 15).
Attitude and practice were scored using a 5-point Likert scale
from 1 to 5 (strongly agree 5, agree 4, undecided 3, disagree 2,
and strongly disagree 1). Section three of the questionnaire in-
cluded questions related to HBM constructs, including per-
ceived susceptibility (5 items), perceived severity (5 items), per-
ceived barriers (5 items), perceived benefits (5 items), cues to

action (5 items), and self-efficiency (5 items), whichwere scored
using a 5-point Likert scale from 1 to 5 (strongly agree 5, agree
4, undecided 3, disagree 2, and strongly disagree 1).

Data were collected through a questionnaire constructed by
the researcher, and content validity was used. For this purpose,
the questionnaire was evaluated by professors of Suranaree
University of Technology, and their corrective comments were
applied, the validity and reliability of which had previously been
determined by the main investigators as part of their studies
toward the Parasitic Disease Research Center. Items with con-
tent validity ratios of > 0.68 and content validity indices > 0.70
were accepted. Cronbach’s alpha for reliability was obtained as
0.73. The questionnaire stability using Cronbach’s alpha was
calculated as the perceived susceptibility (0.80), perceived

Assessed for eligibility

(n=6,929)

Enrollment

Verbal screening for 

the CCA risk

Excluded (n=5,196)

Less than 30 years old 

(n=5,000)

Declined to participate (n=96)

Other reasons (n=100)

Purposive selection of 

high risk scores for 

CCA (n=60)

Allocation
Allocated to intervention (n=30)

Received allocated intervention

Allocated to control (n=30)

Did not receive allocated 

intervention

Follow-Up
Lost to follow up (give reason) 

(n=30)

Discontinued intervention (give 

reason (n=0)

Lost to follow up (give reason) 

(n=30)

Analysis
Analyzed (n=30)

Excluded from analysis (give 

reasons) (n=0)

Analyzed (n=30)

Excluded from analysis (give 

reasons) (n=0)

Education program
Educational intervention (3 months)

Based on HBM and self-efficacy theories

The content: basic information regarding 

CCA facts and figures, CCA 

epidemiology, risk factors of CCA 

development, signs and symptoms, 

important early detection, and 

recommended screening methods. 

Teaching methods: PowerPoint, videos, 

pamphlets, group discussion, 

Demonstrated CCA museum, asking and 

answering, CCA experience sharing, and 

role play. 

Did not receive allocated 

intervention

Pamphlets from their local health 

personnel

The content included basic 

information regarding CCA facts and 

figures, CCA epidemiology, risk 

factors of CCA development, signs 

and symptoms, important early 

detection, and recommended

screening methods. 

Fig. 1 Flow diagram of this study
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severity (0.82), perceived benefits (0.85), perceived barriers
(0.87), perceived self-efficacy (0.82), and cues to action (0.84).

Statistical Analysis

The obtained data were analyzed using SPSS version 11.0
(IBM, USA). Descriptive analyses (means, standard deviations,
and percentages) were utilized to summarize the participant
variables and present the participant characteristics. Chi-square,

independent t tests, and paired t tests were used in the data
analysis. In all tests, the level of significance was α < 0.05.

Ethical Considerations

This study was approved by the Ethics Committee affiliated with
Suranaree University of Technology (2017). In this study, the
researchers were committed to the ethical issues of obtaining
informed consent from the participants, respecting voluntary par-
ticipation and informing the participants of the study purpose.

Fig. 2 Educational sessions and
teaching methods, such as
PowerPoint presentation,
presentation of educational
videos, group discussion,
performing liver fluke
examination on the models, and
pamphlets. CCA and liver fluke
were demonstrated. Participants
shared the CCA experiences of
their related members with other
individuals
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Results

The majority of the participants were female (61.7%), aged
40–49 years old (41.7%), had primary (68.3%), were farmers
(32%), and < $35 (41.7%). The participants reported CCA in
family members (16.7%), raw or undercooked fish consump-
tion (91.7%), and a history with liver fluke infection (21.7%).

Resources for CCA news and information included village
health volunteers (55%), followed by local health personnel
(33.3%). Other descriptive indicators of the variables assessed
are presented in Table 1.

The results of comparing the mean scores of the HBM sub-
scales before and after the educational intervention within and
between the intervention and control groups are described by

Table 1 Comparison of
background variables in
experimental and control groups

Variables Experimental group n (%) Control group n (%) P value Statistic

Gender

Male 12(40.0) 11(36.7) 0.184 0.542*
Female 18(60.0) 19(63.3)

Age (years)

30–39 3(10.0) 5(16.7) 0.125 1.491*
40–49 12(40.0) 13(43.3)

50–59 8(26.7) 7(23.3)

60–69 5(16.7) 4(13.3)

70–79 2(6.7) 1(3.3)

Education

Illiterate 1(3.3) 3(10.0) 0.231 1.625*
Primary 21(70.0) 20(66.7)

Secondary 6(20.0) 5(16.7)

Academic 2(6.7) 2(6.7)

Job status

Housewife 4(13.3) 6(20.0) 0.209 1.591*
Employed 1(3.3) 2(6.7)

Famer 21(70.0) 19(63.3)

Government officer 2(6.7) 1(3.3)

Trade 1(3.3) 2(6.7)

Family income ($, per month)

< 35 12(40.0) 13(43.3) 0.318 2.274*
36–160 8(26.7) 6(20.0)

161–350 7(23.3) 1(3.3)

351–500 1(3.3) 6(20.0)

501–650 1(3.3) 4(13.3)

> 650 1(3.3) 0

History of CCA in family members

Yes 7(23.3) 3(10.0) 0.743 1.278*
No 23(76.7) 27(90.0)

Raw or undercooked fish consumption

Yes 28(93.3) 27(90.0) 0.518 1.462*
No 2(6.7) 3(10.0)

History with liver fluke infection

Yes 7(23.3) 6(20.0) 0.224 0.946*
No 23(76.7) 24(80.0)

Resources for CCA news and information

Village health volunteer 19(63.3) 14(46.7) 0.084 2.115*
Health personnel 8(26.7) 12(40.0)

Medical doctor or nurse 0 2(6.7)

Village broadcast tower 2(6.7) 1(3.3)

Community radio station 1(3.3) 1(3.3)

Data presented as frequency (%). *Chi-square
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paired t tests and independent t tests, which showed that before
the intervention, the mean health belief scores in the two groups
were similar in almost all subscales. Three months after the
educational intervention, the mean scores of perceived suscep-
tibility (t = 2.325, 95%CI = 1.23, 2.71), perceived severity (t =
2.385, 95%CI = 1.13, 1.54), perceived barriers (t = 2.852,
95%CI = 1.30, 1.94), perceived benefits (t = 2.255, 95%CI =
1.13, 1.54), cues for action (t = 3.374, 95%CI = 2.30, 3.49),
and self-efficacy (t = 2.057, 95%CI = 1.46, 2.13) were signifi-
cantly higher in the intervention group (Table 2).

The results of comparing the mean scores of the behavioral
subscales before and after the educational intervention within
and between the intervention and control groups are described
by independent t tests and paired t tests, which showed that
before the intervention, the mean scores of the behavioral
subscales in the two groups were similar in almost all sub-
scales. Three months after the educational intervention, the
mean scores of knowledge (t = 1.731, 95%CI = 1.53, 2.81)
and practice (t = 0.615, 95%CI = −1.53, 2.11) were signifi-
cantly higher in the intervention group (Table 3). Knowledge
and practice regarding the risk factors for CCAwere measured
with questionnaires before the intervention in the experimen-
tal and control groups. The incorrect knowledge of the partic-
ipants was measured and indicated that the Banti-helminthic
drug (praziquantel) could often be used in daily life with no
effect, stool examination is not necessary before taking an
anti-helminthic drug for liver fluke treatment, and the reinfec-
tion and chronic infection with liver fluke are two causes of
cholangiocarcinoma development^. In addition, the practices

regarding the risk factors for CCA prior to the intervention and
in the control group were frequently identified in the question
of Braw or undercooked cyprinoid fish consumption and did
not have a stool examination to diagnose liver fluke
infection^. However, 3 months after the educational interven-
tion, the mean scores for knowledge and practice were differ-
ent and significantly higher in the intervention group.

Discussion

Our study results indicated significant increases in the knowl-
edge, perceived susceptibility, perceived severity, perceived
barriers, perceived benefits, cues to action, and self-efficacy
after the educational intervention. These differences in the
mean scores of knowledge between the two groups may likely
be attributed to using an efficient, diverse, flexible, and inter-
esting method of educational intervention in the current study.
The study educational program was performed based on the
HBM. This model is a behavioral science theory that is used to
investigate health-related issues. It is also widely used for
describing liver fluke and CCA control behavior [11–14, 16,
18, 20]. Phatisena et al. [20], in a study on behavioral modi-
fication regarding liver fluke and CCA with a health belief
model using integrated learning, stated that the HBM in-
creased participants’ perceived susceptibility, which is in
agreement with the current study. Kaewpitoon et al. [11–14]
and Phatisena et al. [20] showed in their studies that perceived
severity is very effective in adopting CCA behavior, which

Table 2 Comparison of changes in mean scores of health belief model constructs after educational intervention between two groups, mean ± SD

Variables Experimental group (n = 30) Control group (n = 30) P value**

Before After Difference P value* Before After Difference P value*

Perceived susceptibility 3.3 ± 1.2 4.6 ± 0.2 1.3 ± 0.8 0.05 3.1 ± 1.3 3.2 ± 1.3 0.1 ± 1.2 1.434 0.001

Perceived severity 3.0 ± 1.8 4.9 ± 1.3 1.9 ± 1.4 0.001 3.0 ± 1.8 3.1 ± 1.8 0.1 ± 1.2 1.572 0.001

Perceived benefits 3.4 ± 1.7 4.7 ± 1.0 1.7 ± 1.2 0.001 3.2 ± 1.8 3.1 ± 1.8 0.1 ± 1.5 1.092 0.001

Perceived barriers 3.3 ± 1.9 4.6 ± 1.3 1.3 ± 1.5 0.05 3.1 ± 1.7 3.2 ± 1.8 0.1 ± 1.7 1.289 0.001

Cues action 3.1 ± 1.6 4.8 ± 1.4 1.7 ± 1.5 0.001 3.0 ± 1.6 3.1 ± 1.6 0.1 ± 1.6 1.215 0.001

Self-efficacy 3.0 ± 1.6 4.0 ± 1.0 1.0 ± 1.2 0.05 2.9 ± 1.5 3.0 ± 1.6 0.1 ± 1.6 1.946 0.001

*Paired t test and **independent t test

Table 3 Comparison of change in mean score of cholangiocarcinoma screening behavior between two groups, mean ± SD

Variables Experimental group (n = 30) Control group (n = 30) P value**

Before After Difference P value* Before After Difference P value*

Knowledge 12.2 ± 2.6 14.9 ± 0.4 2.7 ± 2.2 0.001 11.9 ± 2.7 11.8 ± 2.6 0.1 ± 0.5 1.261 0.001

Practice 3.2 ± 0.3 4.3 ± 0.6 1.1 ± 0.3 0.05 3.2 ± 0.6 3.3 ± 0.6 0.1 ± 0.6 1.186 0.05

*Paired t test and **independent t test
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agrees with the current findings. Kaewponpek [15] and Seti
[21] applied the health belief model for preventive behavior of
liver fluke and CCA among primary school students and
showed that participants’ perceived benefits in the context of
CCA behavior showed a significant difference in the experi-
mental group after the intervention compared to the control
group, which is in line with the current research.

The studies of Thongnamuang and Duangsong [28], which
aimed to evaluate the effect of training on the basis of the HBM
on CCA behavior in participants, showed that after an interven-
tion based on the perceived barriers model, the test group had
significantly improved compared to before training (P < 0.001),
and these results are consistent with our findings. In addition,
Kaewpitoon et al. [11–14] developed a health education modi-
fication program regarding liver flukes and CCA in high-risk
areas using self-efficacy and motivation theory and showed that
participants’ cues to action and self-efficacy in the context of
CCAbehavior showed a significant difference in the experimen-
tal group after the intervention compared to the control group,
which is in line with the current research. This continuous good
self-efficacy and practice are dependent on the motivation and
social support that influence behavior modification, which is
similar to Becker et al. [2], Janz and Becker [7], and House
and Kahn [5]. We previously investigated the effectiveness of
a health education program based on self-efficacy and social
support in different areas of Kang Sanam Nang district,
Nakhon Ratchasima province [11–14] and Tha Tum district,
Surin province, Thailand [11–14]. These results showed a suc-
cessful program for liver fluke and CCA avoidance.
Kaewpitoon et al. [11–14] aimed to evaluate the effect of train-
ing on behaviors using the HBM and showed that the average
self-efficacy score was increased 3 months after the intervention
compared with both before the intervention and the control
groups (P < 0.001); these results are consistent with the current
findings. The present study showed that an internal cue to action
encourages an individual to perform CCA behavior and forces
them to feel responsible for their health. The development of a
community-based approach to liver fluke and CCA control has
been recommended. With respect to integrated liver fluke con-
trol in northeast Thailand, the Lawa project has been shown to
be the best model [27]. Therefore, we used this model to solve
the problem in the areas that have a population at risk based on
the HBM and self-efficacy frameworks. The results indicate that
after the intervention, the experimental group had significantly
higher mean scores for knowledge and practice regarding CCA
prevention and control than before the intervention and the con-
trol group. This result is similar to that of Bloom [3], who sug-
gested the success of behavioral modification should be com-
posed of various activities. Thus, in the previously discussed
studies, an appropriate training intervention is performed with
regard to the identification of appropriate behavioral factors on
the basis of the HBM, as well as appropriate designing, which
justifies the necessity of acquiring awareness for changing the

behavior, and training had an important role in the HBM frame-
work in reducing perceived barriers to adopting CCA behaviors.
In a study, Thongnamuang and Duangsong [28] aimed to deter-
mine the predictive level of the HBM construct in adopting liver
fluke and CCA and showed that there are statistically significant
differences in the liver fluke and CCA self-efficacy construct
between the groups who do and do not practice liver fluke and
CCA (P < 0.001); moreover, it was also the most powerful
predictor of liver fluke and CCA behavior in individuals, and
these results are consistent with the current findings. Viriuagul
[29] in a study determined the effect of training on knowledge
and behaviors using the HBM and showed that the average
score of the internal cause of actionwas increased 3months after
the intervention compared with both before the intervention and
the control groups; these results are consistent with the current
findings. In addition, the resources for CCA news and informa-
tion of the participants included a village health volunteer,
followed by the local health personnel, village broadcast tower,
and village radio station. The recommendations of the health
care team, as well as the village broadcast and village radio
programs may be crucial in decreasing CCA and increasing
self-efficacy as the most important external cues to action, and
it is necessary to pay attention to these factors when developing
training programs to change behavior.

Conclusion

It seems that the health education program designed based on
the HBM is effective in the development of CCA behavior;
moreover, based on the findings of this study, it may be con-
cluded that CCA behaviors require a positive attitude toward
prevention. Therefore, we suggest that educational programs
should be designed and implemented with an emphasis on
changing attitudes to promote the health of risk groups.
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