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Abstract   

Background: Although we are in the era of the 21st-century, some people's lifestyles are still unchanged. People are 
still eating crude or undercooked fish, which puts them at risk for opisthorchiasis infection. This study aimed to 
measure knowledge and prevention behavior regarding opisthorchiasis among people resident in Ubon Ratchathani, 
the northeastern region of Thailand. 

Methods: A cross-sectional study was conducted from 2nd October 2018 to 26th December 2018. The data was 
collected via a self-administered household survey using a systematic random sampling technique. Univariate and 
bivariate analyses such as the chi-square test were performed. SPSS version 16 was used to analyze the data, and 
the significance of less than 0.05 was considered. 

Results: Four hundred and fifteen households have completed the questionnaire. Most of the participants were female 
(50.1%), aged 15-59 years old (75.3%), married (64.8%), had completed elementary school (46.3%), worked in 
agriculture (31.6%), and had a monthly salary of on average of 6,525 baht. Most of the respondents reported excellent 
behavior (94.2%) and good knowledge (80.5%) to prevent opisthorchiasis, respectively. However, there was no 
significant association between participants' characteristics and the related behavior to prevent opisthorchiasis 
(p>0.05). 

Conclusion: Despite efforts to educate the community, some people lack preventive knowledge and exhibit behavior 
associated with a higher risk of opisthorchiasis. 
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Background  
Opisthorchiasis is a parasitic infection caused by a foodborne 

(liver fluke) trematode Opisthorchis viverrini [1]. 

Opisthorchiasis is an endemic disease and a major public health 

issue in Southeast Asia, particularly Thailand, the Lao People's 

Democratic Republic (LAO PDR), Vietnam, and Cambodia [2-

5].  In Southeast Asia, an estimated 10 million people are 

infected with Opisthorchis viverrini, and approximately 680 

million people are at risk of infection [6].  Humans are infected 

with the Opisthorchis species of liver fluke parasites when they 

eat parasite-infected raw or undercooked fish, crabs, or crayfish.  

The liver, gallbladder, and bile duct are the target organs. Most 

infected people do not show any symptoms; however, severe 

symptoms and sickness appeared among the untreated 

infections. A long-term Opisthorchiasis infection can last up to 

25-30 years, depending on the parasite's lifetime [7].  

Liver fluke infections develop persistent biliary inflammation or 

chronic inflammation leading to oxidative DNA damage of the 

infected biliary epithelium, peridural fibrosis, and malignant 

transformation of liver cells [8]. Opisthorchis-associated 

cholangiocarcinoma is a fatal cancer of the bile duct 9]. Data 

on opisthorchiasis and cholangiocarcinoma from Cambodia, 

Laos, and Vietnam are rare, compared to Thailand, which has a 

high rate of opisthorchiasis and the world's highest rate of 

cholangiocarcinoma [10-12].  Sripa et al. [13] reported that 

around 8 million individuals are infected with liver fluke.  Xia 

et al. [14] indicated that the northeastern region of Thailand has 

the highest rates of cholangiocarcinoma, with an approximate 

rate of 85 cases per 100,000 people each year. Several previous 

studies [15-23] agreed that the O. viverrini infested area in 

northeastern Thailand includes Khon Kaen province, Yasothon 

province, Nakhon Ratchasima province, Nakhon Phanom, 

Sakhon Nakhon, Nong Khai, Udon Thani province, and Ubon 

Ratchathani province. Thaewnongiew et al. [24] and Khuntikeo 

et al. [25] reported that people in northeastern Thailand have an 

exceptionally high incidence of opisthorchiasis infection due to 

the long-time consumption of traditional raw food prepared 
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from cyprinid fish (uncooked, fermented, or undercooked) [24, 

25]. The authors also had emphasized that changing the raw 

seafood consumption behavior and educating people to have 

accurate knowledge and more awareness about risk factors for 

cholangiocarcinoma are important ways to prevent the disease. 

This study aimed to explore the level of prevention behavior for 

opisthorchiasis among people in northeastern Thailand and the 

related factors.   

 

Methods    
Study population   
A cross-sectional study was conducted from 2nd October 2018 

to 26th December 2018. A self-administered and semi-

structured questionnaire was recruited to collect the data from 

people living in the That subdistrict, Warin Chamrap District in 

Ubon Ratchathani Province, Thailand. A letter was written by 

the research group to the Bua Wat Subdistrict Health Promoting 

Hospital requesting permission to collect information using 

systematic random sampling from an eligible 1,439 households.  

 

Inclusion and exclusion criteria   

All Thai people aged 15 years and above, living in That sub-

district, Warin Chamrap district, Ubon Ratchathani province, 

Thailand, able to read and write and willing to participate have 

been included in the study. The illiterate, non-Thai, from 

outside the region, aged lower than 15 years old, and those 

unwilling to participate are excluded from the study. 

 

Sample size    

The sample size was computed using Raosoft software. 

(http://www.raosoft.com/samplesize.html?nosurvey) based on 

the previous study [26], the prevalence of opisthorchiasis of 

52.0%, and marginal error of 5.0%, and a confidence interval of 

95%. With non-response correction = 10%, the total sample size 

was 415 households in this study.   

Systematic random sampling was recruited to collect the data. 

We divided the total number of households by 11 villages 

within the sample group proportional to the household size of 

each village. The sample groups in each are as follows: 

nn = (n×nh)/N)             

nn = Random number of citizens in each village 

nh = The number of people in each village 

n   = The total number of sample sizes calculated according to 

the sample size calculation formula.  

N = Total population. 

 

Questionnaire 

The study tool included three parts: 

Part 1: Characteristics of a sample such as age, gender, marital 

status, level of education, occupation, and monthly income.  

Part 2: Preventive behavior of opisthorchiasis. There were three 

levels of the questionnaire in the rating scale. Respondents 

could only choose one answer. The point was assigned based on 

the response and type of item (positive versus negative). To 

categorize raw fish consumption behavior, we used the 

following criteria: “Regularly” means consuming raw fish more 

than three times a month, “Sometimes” means consuming raw 

fish 1-2 times a month, and “Never” means not eating at all. 

The scoring criteria for items 1-10 of the opisthorchiasis 

preventive behavior questionnaire were: positive item (regularly 

prevention behavior mark three points, sometimes preventive 

behavior mark 2 points, never preventive behavior mark 1 

point), While negative item (regularly prevention behavior mark 

1 point, sometimes preventive behavior mark 2 points, never 

preventive behavior mark 3 points). Items 7, 8, 9, and 10 were 

positive, while items 1, 2, 3, 4, 5, and 6 were negative. The total 

score of the ten items ranges from 10-30, which has been 

subdivided into three levels: "good", "moderate", and "low". To 

determine the cutoffs for the three-level, we divided the range 

(Highest score - lowest score) by 3. Thus, the three levels were 

the score in the range of 21-30, "good behavior", the score is in 

the range of 10-20, "bad behavior" and, the score is in the range 

of less than 10, "low behavior". Part 3: Knowledge on 

prevention of opisthorchiasis. We have defined the scoring 

criteria in the knowledge test of opisthorchiasis as follows: 

“correct answer” mark 1 point and “incorrect answer” mark 0 

points. Item 1, 2, 3, 4, 5, 6, 8, 9 were positive, while item 7 was 

negative. The total score of the nine items, ranging from 0-9 

points. Interpretation of the total scores divided into three 

levels: “good”, “moderate” and, “low” as follows: the score 

ranges from 7-9, good level, the score ranges from 4-6, 

moderate level and the score ranges from 0-3, low level. Before 

the study, the questionnaire was test piloted among 30 people 

(not included in the study). All questions were in local 

language. The Cronbach’s alpha coefficient was 0.7. 

 

Statistical analysis   
Data collected were analyzed using Statistical Package for 

Social Science (SPSS) program version 20.0 (SPSS Inc., 

Chicago IL, USA). We analyzed data using descriptive 

statistics, including mean, standard deviations, number, and 

percentages. Significant factors predicting the level of 

preventive behavior for opisthorchiasis (p-value <0.05) were 

tested using the Chi-square test. An alpha level of p < 0.05 is 

considered to be statistically significant.  

 

Results 

Sociodemographic factors  
The mean age of respondents was 45.0(SD 17.4) and in the 

range (15-71). Most of the respondents (50.2%) were females, 

married (64.8%), primary school (46.3%), working in 

agricultural field (31.6 %), and had monthly income (51.3%) of 

more than 5,000 baths (local currency in Thai bath and 33.02 

Thai baths it is equivalent in 1 US dollars, date of exchange on 

17 October 2018).  
 

Preventive behavior for Opisthorchiasis  

Most participants reported preventive behavior for 

opisthorchiasis at a "good" level (391, 94.2%). However, a 

small proportion reported preventive behavior for 

opisthorchiasis at 'not good" levels (24, 5.8%). The highest 

percentage of respondents (93.7%) reported that they regularly 

use a hygienic toilet, wash their hands after defecation (74.7%), 

before cooking (87.0 %), and before dining (86.7%). Most of 

the participants reported "sometimes" eating raw fermented 

Jaew Bong (66.0 %), raw Som Pra, Som Pra Noi (53.5%), and 

raw Pra Jom (53.0%). Varying proportions of  

participants reported “never” eating raw Mum Pra (63.1%), raw 

fish (Lab pra/ Koi pra) (52.5%), and raw Pra Jom (44.1%) 

(Table 2).   
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Table 1: Frequency distribution of categorized sociodemographic variables of respondents (n = 415) 

Participant characteristics Categories  N(%) Good N(%) Not Good N(%) 

Gender Male 207 (49.8) 192 (46.2) 15 (3.6) 

 Female 208 (50.2) 199 (48.0) 9 (2.2) 

Age 15-29 104 (25.1) 95 (22.9) 9 (2.2) 

 30-44 104 (25.0) 98 (23.6) 6 (1.4) 

 45-59 104 (25.0) 98 (23.6) 6 (1.4) 

 > 60 103 (24.8) 100 (24.1)  3 (0.7) 

Marital Status Single 104 (25.1) 100 (24.1) 4 (1.0) 

 Married 269 (64.8) 249 (60.0) 20 (4.8) 

 Divorced 10 (2.4) 10 (2.4) 0 (0.0) 

 Widowed 32 (7.7) 32 (7.7) 0 (0.0) 

Educational attainment Less than primary school 10 (2.4) 8 (1.9) 2 (0.5) 

 Primary school 192 (46.3) 181 (43.6) 11 (2.7) 

 Junior High School 89 (21.4) 83 (20.0) 6 (1.4) 

 High school diploma 80 (19.3) 76 (18.3) 4 (1.0) 

 Diploma/Vocational certificate  17 (4.1) 17 (4.1) 0 (0.0) 

 Bachelor’s degree 24 (5.8) 23 (5.5) 1 (0.2) 

 Post-graduate degree 3 (0.7) 3 (0.7)  0 (0.0) 

Occupation Farmer 131 (31.6) 121 (29.2) 10 (2.4) 

 Contractors 88 (21.2) 82 (19.7) 6 (1.4) 

 Trade 71 (17.1) 68 (16.4) 3 (0.7) 

 Employees 15 (3.6) 15 (3.6) 0 (0.0) 

 Government officials 19 (4.6) 17 (4.1) 2 (0.5) 

 Housewife 50 (12.0) 47 (11.3) 3 (0.7) 

 Student 29 (7.0) 29 (7.0) 0 (0.0) 

 Others 12 (2.9) 12 (2.9) 0 (0.0) 

The income per month (Thai baht) < 1,000 70 (16.9) 68 (16.4) 2 (0.5) 

 1,001 – 3,000 64 (15.4) 61 (14.7) 3 (0.7) 

 3,001 – 5,000 68 (16.4) 64 (15.4) 4 (1.0) 

 > 5,000 213 (51.3) 198 (47.7) 15 (3.6) 

 

Table 2: Preventive behavior for opisthorchiasis (n=415) 

Preventive behavior for opisthorchiasis Regularly N(%) Sometimes 

N(%) 

Never  

N(%) 

1. You eat raw fish (Lab pra/ Koi pra) 8 (1.9) 189 (45.5) 218 (52.5) 

2. You eat Somtum with raw fermented fish (Pra Ra) / Raw fermented 

fish (Pra Ra) 

162 (39.0) 204 (49.2) 49 (11.8) 

3. You eat raw Mum Pra 11 (2.7) 142 (34.2) 262 (63.1) 

4. You eat raw Pra Jom 12 (2.9) 220 (53.0) 183 (44.1) 

5. You eat raw fermented Jaew Bong 49 (11.8) 274 (66.0) 92 (22.2) 

6. You eat raw Som Pra / eat raw Som Pra Noi 16 (3.9) 222 (53.5) 177 (42.7) 

7. Before dining, they cleansed their hands 360 (86.7) 52 (12.5) 3 (0.7) 

8. Washed their hands before cooking 361 (87.0) 51 (12.3) 3 (0.7) 

9. Defecated in a hygienic toilet 389 (93.7) 24 (5.8) 2 (0.5) 

10. Washed their hands with soap after defecation 310 (74.7) 98 (23.6) 7 (1.7) 

 

 

Knowledge on preventive of opisthorchiasis  
Table 3 shows the results of the knowledge about preventive of 

opisthorchiasis. Before eating and dining, most of the 

respondents carefully cleaned the fresh vegetables (97.1%) and 

their hands (96.9 %) to prevent helminth eggs from entering the 

body, respectively. A high percentage of participants knew that 

cooking freshwater fish with scales such as carp and whitefish 

can prevent opisthorchiasis (95.2%). The most incorrect answer 

(41.2%) by participants was that about the best way to prevent  

 

 

 

Liver fluke disease is to take a helminthic medicine every time 

after eating raw fish (41.2 %). The other incorrect answers 

included that eliminating freshwater mollusks reduces the 

spread of helminth eggs (30.6%), and if a dog continues to 

defecate, this will cause the distribution of helminth eggs to 

freshwater mollusks (20.7%). Most participants knew to prevent 

opisthorchiasis at a “good” level (334, 80.5%). Small 

proportions knew preventive opisthorchiasis at a “moderate” 

level (78, 18.8%) and a low level (3, 0.7%). 
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Table 3: The knowledge about prevention of opisthorchiasis (n = 415) 

Knowledge about prevention of opisthorchiasis Yes  

N (%) 

No  

N (%) 

1. Consumption of cooked freshwater fish with scales such as carp and whitefish can prevent opisthorchiasis 395 (95.2) 20(4.8) 

2. Before dining, cleansing their hands helps to prevention helminth eggs from entering the body 402 (96.9) 13 (3.1) 

3. Defecation in the toilets every time as prevents spread of helminth eggs into water resources 393 (94.7) 22 (5.3) 

4. If the dog continues to defecate, this will cause the distribution of helminth eggs to freshwater mollusks 329 (79.3) 86 (20.7) 

5. Eliminating freshwater mollusks reduces the spread of helminth eggs 288 (69.4) 127 (30.6) 

6. Annual stool examinations can be prevention opisthorchiasis 372 (89.6) 43 (10.4) 

7. The best way to prevent opisthorchiasis is to take a medicine every time after eating raw fish 244 (58.8) 171 (41.2) 

8. The most effective way to prevent opisthorchiasis is to stop eating undercooked freshwater fish with scales  355 (85.5) 60 (14.5) 

9. Before eating fresh vegetables, they carefully clean to prevent helminth eggs from entering the body 403 (97.1) 12 (2.9) 

 

The relationship between participant characteristics and 

level of preventive behavior for opisthorchiasis 

Table 4 shows the relationship between participant 

characteristics and level of preventive behavior for 

opisthorchiasis. There was no statistically significant 

association between the personal characteristics of participants 

and the level of preventive behavior for opisthorchiasis.  

 

Table 4: The relationship between participant characteristics and level of preventive behavior for opisthorchiasis 

Participant characteristics Categories  Good  

N(%) 

Not Good  

N(%) 

p-value   

Gender Male 192 (46.2) 15 (3.6) 0.203 

 Female 199 (48.0) 9 (2.2)  

Age 15-29 95 (22.9) 9 (2.2) 0.288 

 30-44 98 (23.6) 6 (1.4)  

 45-59 98 (23.6) 6 (1.4)  

 > 60 100 (24.1)  3 (0.7)  

Marital Status Single 100 (24.1) 4 (1.0) 0.183 

 Married 249 (60.0) 20 (4.8)  

 Divorced 10 (2.4) 0 (0.0)  

 Widowed 32 (7.7) 0 (0.0)  

Educational attainment Less than primary school 8 (1.9) 2 (0.5) 0.550 

 Primary school 181 (43.6) 11 (2.7)  

 Junior High School 83 (20.0) 6 (1.4)  

 High school diploma 76 (18.3) 4 (1.0)  

 Diploma/Vocational certificate  17 (4.1) 0 (0.0)  

 Bachelor’s degree 23 (5.5) 1 (0.2)  

 Post-graduate degree 3 (0.7)  0 (0.0)  

Occupation Farmer 121 (29.2) 10 (2.4) 0.711 

 Contractors 82 (19.7) 6 (1.4)  

 Trade 68 (16.4) 3 (0.7)  

 Employees 15 (3.6) 0 (0.0)  

 Government officials 17 (4.1) 2 (0.5)  

 Housewife 47 (11.3) 3 (0.7)  

 Student 29 (7.0) 0 (0.0)  

 Others 12 (2.9) 0 (0.0)  

The income per month (Thai baht) < 1,000 68 (16.4) 2 (0.5) 0.643 

 1,001 – 3,000 61 (14.7) 3 (0.7)  

 3,001 – 5,000 64 (15.4) 4 (1.0)  

 > 5,000 198 (47.7) 15 (3.6)  

 

 
Discussion  

Although the social age has evolved, some people's lifestyles 

are still unchanged, and precautionary eating habits of people in 

Ubon Ratchathani Province, Northeast Thailand, have remained 

consistent. Many people still consume raw fish or even raw 

fermented fish, which puts them at risk for opisthorchiasis 

infection. These food traditions may have continued due to the 

way of life, society, and beliefs about food consumption. People 

who consume raw freshwater fish are still in danger of 

developing opisthorchiasis. In this study, 94.2% of  

 

 

 

Participants reported good preventive behavior for 

opisthorchiasis and good knowledge (80.5%) about 

opisthorchiasis, respectively. Similar to our findings, Songserm 

et al. [27] reported that the majority of the local participants in 

Ubon Ratchathani, the alluvial plains of Northeast Thailand, are 

eating uncooked fermented fish Koi Pla (raw fish salad) or Pla 

Jom (pickled fish). Chuangchaiya et al. [18], opisthorchiasis 

was found to have a statistically significant relationship with 

"the habit of consuming unsafely prepared fish, the similar habit 
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of family members, history of opisthorchiasis, history of 

ingestion of praziquantel and unsafe disposal of food waste". 

This study considered that all participants are from rural 

Thailand. Therefore, the difference in the consumption behavior 

of the raw food (fish) based on residency was not discussed. 

However, the study results showed no significant relationship 

between the participants' characteristics and the behavior 

associated with the prevention of opisthorchiasis (p>0.05). 

Suwannahitatorn et al. [28] found that despite O. viverrini's not 

endemic in central Thailand, the prevalence was quite high in 

rural areas. Indeed, changing the consumption of the popular 

local delicacy raw fish among the rural population is a difficult 

task because of the cultural-related lifestyle passed down from 

their forefathers to their children [29,30]. Songserm et al. [31] 

examined the variables that may influence community 

participation in cholangiocarcinoma prevention. The authors 

found that the effect of official health guidelines was positive in 

about sixty percent of the rural population in wetland areas of 

Ubon Ratchathani, Thailand, who regularly participated in 

cholangiocarcinoma prevention activities. Unlike our findings, 

Songserm et al. [29] found that variables such as age and 

healthy behavior to prevent cholangiocarcinoma were 

significantly associated with community participation 

(p<0.001). Sriamporn et al. [15] found "a positive relationship 

between the prevalence of opisthorchiasis infection and 

incidence of cholangiocarcinoma at the population level". 

Previous studies conducted by Saengsawang et al. [16] and 

Kaewpitoon et al. [17], Chuangchaiya et al. [18], and 

Chudthaisong et al. [19] found that females were slightly less 

likely to be infected than their counterparts, and infection was 

positively related to age in both genders. Moreover, 

Kaewpitoon et al. [17] reported a positive association between 

the prevalence of opisthorchiasis and respondents' level of 

education and occupation. Moreover, Chuangchaiya et al. [18] 

found that the prevalence of opisthorchiasis is significantly 

related to the history of eating raw fish. Although education 

level was not significantly related to knowledge in our study, 

Kitphati et al. [32] reported that education significantly helps in 

increasing the participants' knowledge and awareness towards 

the preventive behavior of Opisthorchiasis among about seventy 

percent of respondents. Moreover, the authors found that rural 

residents in the lower north Thailand ate Koi Pla, heavily 

fermented fish (Pla Ra), and short pickled fish as the main 

element in food in Phitsanulok province. In this study, there 

was no association between Opisthorchiasis and the income 

level; however, Kaewpitoon et al. [33 ] found that most of the 

surveyed people were Males, old age group, at primary school, 

working in the agricultural field and, and earing an income less 

than 4,000 baht per month. 

 

Limitation of study 

First, First, we did not have information about the non-

responders and the possibility that they differed in some criteria 

from the respondents, so we believe that response bias is 

possible. Second A cross-sectional study cannot establish a 

causal relationship between variables. 

 

Conclusion  
The study shows the majority of our participants reported a 

good level of prevention behavior for opisthorchiasis (94.2%) 

and a good level of knowledge to prevent opisthorchiasis 

(80.5%). In our study, participant personal characteristics, such 

as sex, age, the status of marriage, amount of education, 

occupation, and income, were not related to the level of 

opisthorchiasis prevention behavior. We recommend that public 

health officers promote accurate knowledge and prevention 

behavior about opisthorchiasis regularly. Public health officers 

should also increase public awareness about how eating raw 

seafood increases the risk of opisthorchiasis, leading to 

cholangiocarcinoma. 

 

Abbreviation  

LAO PDR: Lao People's Democratic Republic; DNA: 

Deoxyribonucleic acid; O. viverrini: Opisthorchis viverrine 
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