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ARTICLE INFO ABSTRACT

Keywords: Clonorchiasis is caused by the ingestion of raw freshwater fish containing the metacercariae of Clonorchis sinensis.
Clonorchiasis High burden is exerted by clonorchiasis in East Asia, especially in China. Treatment is compulsory to control the
Determinants

morbidity, while mass drug administration and selective drug administration are recommended in high endemic

ii?::ﬁige areas. Few qualitative studies have been implemented to explore the knowledge, attitudes, and practices (KAP)
Practices towards clonorchiasis as well as the treatment. In 2024, a qualitative cross-sectional study was conducted in two
Drug administration clonorchiasis-endemic villages of Binyang county, Guangxi, China. A total of ten focus group discussions (FGDs)
Compliance were carried out, involving 52 participants (10 village leaders, 2 village doctors and 40 villagers). Interview
Focus group discussion focused on the knowledge on harm, transmission, treatment and prevention of clonorchiasis, and attitudes and

practices to ingesting raw freshwater fish (“yusheng”) and treatment. Recorded data were transcribed and
analyzed manually by using thematic analysis. About half of the participants (25/52) reported the practice of
consuming “yusheng”, with a higher percentage in males (84.00 %, 21/25) than in females (16.00 %, 4/25),
which is relevant to the differences in dietary predilection and social roles. Especially, a dinner party at festivals
is an important contributor in male’s ingestion of “yusheng”. Although 76.92 % of the participants (40/52)
acknowledged the potential health risks associated with the ingestion of “yusheng”, most were unaware of the
severe morbidities caused by C. sinensis. Furthermore, some people hold a misconception on the additional
nutritional value of “yusheng”. Most of the participants (88.46 %, 46/52) had not undergone treatment for
clonorchiasis. The participants tended to take medicine while a definite diagnosis of infection was made, and
especially low compliance was demonstrated in the individuals without the practice of ingesting “yusheng”.
Additionally, the price of the drug and delivery approach also impacted their choices. Village leaders and doctors
believed the importance to implement control for clonorchiasis, and health education was suggested to increase
the compliance in treatment. In the studied areas, the endemicity of clonorchiasis is driven by the cultural
identification, inadequate knowledge, as well as misconception, which demonstrate significant difference in
different populations. The choice of treatment is highly impacted by the definite diagnosis and individual’s
dietary habit, which may hinder the adoption of drug administration at population level. To control and prevent
clonorchiasis, health education is suggested to increase the knowledge including the harm and importance of
subsequent drug administration.

1. Introduction parasitizes in the liver and biliary systems of human beings, thus causing
serious morbidities such as cholangitis, cholecystitis, and cholelithiasis

Clonorchiasis is the most important foodborne parasitic disease in (Qian et al., 2014; Bouvard et al., 2009). In particular, C. sinensis is
China, caused by consuming raw freshwater fish containing the meta- classified as a definite biological carcinogen that causes chol-
cercariae of Clonorchis sinensis (Qian et al., 2016, 2019). C. sinensis angiocarcinoma (Qian et al., 2016, 2012; Bouvard et al., 2009).
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Consequently, clonorchiasis exerts considerable impairment on the
quality of life. China has the highest disease burden of clonorchiasis
globally, especially in southern areas, including Guangxi and Guang-
dong (Qian et al., 2016; Chen et al., 2020a; Fiirst et al., 2012). Local
people in Guangxi have a traditional dietary custom of ingesting raw
freshwater fish called “yusheng”. The dish typically consists of thinly
sliced raw freshwater fish, such as Ctenopharyngodon idellus, Cyprinus
carpio, Hypophthalmichthys molitrix, or Hypophthalmichthys nobilis, which
are often enjoyed with condiments like ginger, garlic, vinegar, chili, and
herbs to enhance flavor (Liao et al., 2015). Epidemiological surveys have
documented the infection of C. sinensis in these fishes, which demon-
strates their roles in the transmission of clonorchiasis in human beings
(Deng et al., 2003; Liu et al., 2011; Luo et al., 2011; Lun et al., 2005;
Shen et al., 2010). Fish is usually steamed, stewed or braised in soy sauce
in non-clonorchiasis endemic areas in China, which are cooked suffi-
ciently and thus don’t transmit C. sinensis. However, it was reported that
over 40 % of people in Guangxi consume “yusheng”, thus causing a high
prevalence of clonorchiasis there (> 10 %) (Xin et al., 2016; Qian et al.,
2022a; Lii et al., 2021).

Chemotherapy has been proven to be the simplest and most cost-
effective approach to prevent the infection and control the morbidity
of many helminthiasis, including clonorchiasis (Aden Abdi and Gus-
tafsson, 1989; Chami et al., 2016). The World Health Organization
(WHO) recommends praziquantel as the first-line medicine for treating
clonorchiasis (Crompton and WHO, 2006), while albendazole and tri-
bendimidine also demonstrate promising therapeutic effects against
clonorchiasis, with fewer reported adverse effects compared to prazi-
quantel (Gebreyesus et al., 2023; Qian et al., 2022b). The current stra-
tegies for preventive chemotherapy include mass drug administration
(MDA), selective drug administration (SDA) for population at risk and
individualized treatment for the individuals with definite diagnosis of
the infection (Crompton and WHO, 2006). MDA and SDA do not require
a definitive diagnosis for the individual but is based on the prevalence
within communities, which is implemented when the infection rate
reaches a defined threshold. MDA and SDA are relatively easy to
implement, cost-effective, and hence widely applied in areas endemic
for helminthiasis. In clonorchiasis, a prevalence of > 10 % is used to
initiate the MDA or SDA (Crompton and WHO, 2006). As to SDA, the
individuals with the practice of ingesting “yusheng” could be targeted.

Many cross-sectional studies have analyzed the knowledge, attitude
and practice related to clonorchiasis, increasing our awareness on this
disease. However, few studies have explored in depth. Qualitative
studies could be used to capture the determinants through discussion.
On the other hand, although chemotherapy is of crucial importance in
the control of the morbidity in endemic areas, no reports have focused
on the factors impacting the compliance in chemotherapy for clo-
norchiasis, which hinders the control of this disease. This study aims to
employ focus group discussions (FGDs) to explore further the com-
munity’s knowledge, attitudes, and practices (KAP) related to clo-
norchiasis. Meanwhile, the individual’s treatment choice and
underlying impact factors are also explored.

2. Methods
2.1. Ethics statement

This study has obtained ethical approval from the Ethical Review
Committee in National Institute of Parasitic Diseases, Chinese Center for
Disease Control and Prevention (Chinese Center for Tropical Diseases
Research). Written informed consent was obtained from all participants.
All information provided by study participants was kept confidential.
The personal information was omitted during data entry, analysis, and
presentation to guarantee anonymity.
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2.2. Study area

This study was conducted in two villages of Binyang county, Guangxi
Zhuang Autonomous Region, China. Guangxi is located in the south of
China, and clonorchiasis is highly endemic there, where the course of
raw freshwater fish called “yusheng” locally is popularly enjoyed and
C. sinensis was called liver fluke. The prevalence of clonorchiasis was
estimated to be >10 % from 2016 to 2020 (Lii et al., 2020). Binyang is
situated in the central-southern part of Guangxi, covering an area of
approximately 2308 square kilometers with a population of around 1
million. Agriculture is one of the county’s major economic sources. Two
villages in Binyang, were included, namely Kunlun (23.11'N, 108.67'E)
and Guming (23.19'N, 108.79°E). Based on the recent survey data, the
prevalence of clonorchiasis was over 10 % in both villages.

2.3. Study design and content

This was a qualitative cross-sectional study conducted in April 2024.
Ten focus group discussions were planned to assess the villagers’
knowledge, attitudes, and practices towards clonorchiasis and treat-
ment. In each village, 20 villagers, 5 village officials, and 1 village
doctor were included. The interview participants comprised adults aged
18 and above who could articulate their thoughts clearly. Among the
villagers, ten were householders (all males), and another ten were
family members (all females), which were both divided into two focus
groups, while the 5 village officials and 1 village doctor were grouped
together.

The research team developed a semi-structured interview question-
naire that provided a general overview of the topics (Supporting file).
Then, the questionnaire was fine-tuned in collaboration with the staff
from the Binyang Center for Disease Control and Prevention (Binyang
CDC) to align with the local context and refine the questioning
approach. The interviews were guided by two facilitators, one from the
National Institute of Parasitic Diseases and another from Binyang CDC.
The topics of interview included (1) The behavior and attitudes towards
the ingestion of “yusheng”; (2) Knowledge on the relationship between
“yusheng” and liver fluke infection; and (3) Attitudes to treatment for
liver fluke infection; and (4) Status and suggestions for health education
and promotion, which was specially interviewed for the groups of
village officials.

Each focus group session lasted approximately one hour. Each
participant was observed, and a note-taker recorded their discourse.
Simultaneous audio recording was conducted during the interviews.
Subsequently, the data were transcribed, coded, and subjected to
manual thematic analysis in alignment with the research themes.

2.4. Data management and analysis

The study employed thematic analysis following Clarke and Braun’s
six-step process (Braun and Clarke, 2006; Anyolitho et al., 2023). First,
all the discussion data were transcribed verbatim, and the text was put
into a spreadsheet. Data cleaning and analysis were done manually.
Next, a code sheet was created following the FGDs, after which the
textual data was coded into selected themes, and a master sheet analysis
was carried out, giving all the responses from the FGDs a theme. Third,
thematic analysis was used to categorize responses into themes. New
ones were identified and created from the spreadsheet to expand the
code categories where no codes were found. Then, the coded data were
critically examined and sorted to bring similar code categories together
and separate those that were different or unique. Fifth, main themes and
subthemes were developed from the coded data to suit the research
objectives. The major themes generated included knowledge, attitudes,
and practices surrounding clonorchiasis. Meanwhile, subthemes
included the behavior of and attitudes toward the ingestion of “yush-
eng”, knowledge on the consumption of “yusheng” and clonorchiasis,
attitudes to treatment, status and suggestions for health education and
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promotion. Also, the lack of equipment for testing the disease, the long
distance from the houses by some village clinics, and medication costs
and conditions were the other subthemes that developed. Finally, the
qualitative data were presented in text form. Quantitative data from
socio-demographic statistics were analyzed using Excel spreadsheets.

3. Results
3.1. Characteristics of participants

A total of 10 FGDs were conducted across the two villages. This
comprised four groups with householders, four groups with family
members, and another two with village officials (including village
doctors). In total, 52 participants were included (Table 1). Notably, all
participants in the householder groups were male, while those in the
family member groups were exclusively female.

There were 27 males (51.92 %) and 25 females (48.08 %). Their ages
ranged from 32 to 77 years old. Most participants (88.46 %, 46/52) had
received at least a middle school education. Regarding ethnicity, 98.08
% (51/52) were Han, and 1.92 % (1/52) was Zhuang. The predominant
occupation among the participants was farming, with a percentage of
76.92 % (40/52) (Table 2).

3.2. The behavior and attitudes towards the ingestion of “yusheng”

3.2.1. The behavior of ingesting “yusheng”

Among 52 participants, 48.08 % of the participants (25 persons)
reported the consumption of “yusheng”, with a higher percentage in
males (77.78 %, 21/27) than in females (16.00 %, 4/25) (XZ =17.45,P
< 0.01) (Table 3). To enjoy delicious taste is the most important reason
(36.00 %, 9/25).

“The fish prepared for ‘yusheng’ sources from clean and uncontaminated
water. Fish raised by feed don'’t taste as good as wild fish, and the latter tastes
fresh and sweet.” (A male village official)

However, 25.93 % of the participants (7/27) without the practice of
ingesting “yusheng” mentioned that the ingestion of raw meat, including
“yusheng”, is unacceptable, and all of them were female.

“I've never eaten ‘yusheng’, and none did it in my family. It makes me
queasy; I'm afraid of parasites which it may contain.” (A female villager)

When asked about the occasion for consuming “yusheng”, 76.00 % of
the participants (19/25) who ate “yusheng” stated that they usually did
it during social gatherings with friends, particularly during festival.
Surprisingly, 33.33 % of the individuals (9/27) without the consump-
tion of “yusheng” also reported that they saw others’ ingesting “yusheng”
at social gatherings. Additionally, 53.85 % of the participants (28/52)
emphasized that eating “yusheng” is often accompanied by the con-
sumption of strong alcohol or icy beverages.

“We often eat ‘yusheng’ during some special festivals when young people
return home and gather together. Most young people eat ‘yusheng’, and males
consume it more. Children don'’t eat it. The ingestion of ‘yusheng’ is usually
accompanied by strong liquor.” (A male villager)

In these communal gatherings, 15.38 % of the participants (8/52)
acknowledged that consuming alcohol and “yusheng” is a social neces-
sity and an important approach to strengthen relationships and fulfill
social expectations. Moreover, among those who have ingested “yush-
eng”, 28.00 % (7/25) did so due to the curiosity and peer’s
encouragement.

Table 1

Grouping of the interviews in Binyang county, Guangxi, China.
Group Kunlun village Guming village Total
Householder group 10 10 20
Family member group 10 10 20
Village leader group 6 6 12
Total 26 26 52
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Table 2
Demographic characteristics of the participants in Binyang county, Guangxi,
China.

Variables Kunlun village = Guming village  Total

n =26 (%) n = 26 (%) n =52 (%)
Gender
Male 12 (46.69) 15 (57.69) 27 (51.92)
Female 14 (53.85) 11 (42.31) 25 (48.08)
Age () =+ SD, year) 52.92 +15.04  60.35 + 13.20 56.63 + 14.50
Ethnicity
Han 25 (96.15) 26 (100.00) 51 (98.08)
Zhuang 1(3.85) 0 (0.00) 1(1.92)
Education Level
Elementary school or below 2 (7.69) 4(15.38) 8(15.38)
Middle school 16 (61.54) 11 (42.31) 27 (51.92)
Junior school or above 8 (30.77) 11 (42.31) 19 (36.54)

“At a recent class reunion, we all agreed to try the famous ‘yusheng’. I
was quite curious about its taste and unsure about the risks, but since
everyone praised it, I tasted a little, not much.” (A male villager)

“Every Mid-Autumn Festival, my father and husband, with some male
relatives eat it. They said that they are not afraid of the parasites after
drinking strong liquor. My husband said he feels out of place if he doesn’t eat
when the others eat ‘yusheng’; it seems he has nothing to discuss with his
friends if he refuses to eat ‘yusheng’”. (A female villager)

3.2.2. Attitudes on the health of raw freshwater fish

Interesting, 76.92 % of the participants (40/52) explicitly expressed
concerns on the health risks of consuming “yusheng”, particularly the
potential infection with parasites (Table 3).

“After consuming ‘yusheng’, I developed stomach pain and had to take
medication to expel worms. Since then, I've become aware of the dangers and
have decided not to eat ‘yusheng’ anymore.” (A male villager)

Only 3.85 % of the participants (2/52) pointed out that besides the
hazards of eating “yusheng”, the concurrent drinking of alcohol may be
not healthy. Additionally, 7.69 % (4/52) perceived the risk of liver fluke
(C. sinensis) infection as connected to personal immunity, and among
them one quit consuming “yusheng” when he grew older.

“When consuming ‘yusheng’, I would drink wine with over 50 % alcohol
content or enjoy iced beverages. However, cold beverages can sometimes lead
to diarrhea, and alcohol is harmful to the liver.” (A male villager)

“I used to eat ‘yusheng’ with my brothers or friends and found it delicious
then. Once I learned about the risk of parasites, I stopped eating it. As I am
now old, I've also quit drinking.” (A male villager)

“The probability of infection with liver fluke through eating ‘yusheng’ is
determined by the individual’s resistance. Individuals with weak immunity
are more susceptible to infection. Young people with their strong bodies, don’t
worry.” (A male villager)

On the other hand, 13.46 % of the interviewees (7/52) believed that
consuming raw freshwater fish could improve health rather than cause
harm.

“There are over ten species of ingredients used in the preparation of
‘yusheng’. After consuming ‘yusheng’, I feel invigorated and refreshed, and
there are no adverse effects.” (A male village official)

“I eat ‘yusheng’ every week, and I need to have it when I drink alcohol.
I've been eating it for over 20 years, and I feel better mentally the next day
after eating it and sleep better.” (A male villager)

Furthermore, 9.62 % of the respondents (5/52) had not considered
the potential impact of eating “yusheng” on their health.

3.3. Knowledge regarding the relationship between “yusheng” and liver
fluke infection

Three-quarters of the respondents (75.00 %, 39/52) knew the rela-
tionship between “yusheng” and liver fluke, with a higher percentage in
men (88.89 %, 24/27) than in women (60.00 %, 15/25) (X2 =6.71,P=
0.04). Such symptoms were mentioned as diarrhea, fever, and



Y.-Y. Zhu et al.

Acta Tropica 267 (2025) 107664

Table 3
Knowledge, attitudes and practices towards clonorchiasis and treatment in Binyang county, Guangxi, China.

Variables Kunlun village Guming village Total

Male Female Male Female Male Female P P

n =12 (%) n =14 (%) n =15 (%) n=11 (%) n =27 (%) n =25 (%)
Ingestion of raw freshwater fish 17.45 < 0.01
Yes 9 (75.00) 2(14.29) 12 (80.00) 2(18.18) 21 (77.78) 4 (16.00)
No 3(25.00) 12 (85.71) 3(20.00) 9 (81.82) 6 (22.22) 21 (84.00)
The value of ingesting raw freshwater fish 1.41 0.62
Beneficial to health 2(16.67) 0 (0.00) 3(20.00) 2(18.18) 5(18.52) 2(8.00)
Harmful to health 9 (75.00) 12 (85.71) 11 (73.33) 8(72.73) 20 (74.07) 20 (80.00)
Unclear 1(8.33) 2 (14.29) 1 (6.67) 1(9.10) 2(7.41) 3(12.00)
The infection of liver fluke through ingesting raw freshwater fish 6.71 0.04
Knowing the relationship 11 (91.67) 10 (74.43) 13 (86.67) 5 (45.45) 24 (88.89) 15 (60.00)
Knowing parasites in raw freshwater fish but no liver fluke 1(8.33) 2 (14.29) 1(6.67) 1 (9.09) 2 (7.40) 3(12.00)
Not yet heard of liver fluke 0 (0.00) 2 (14.29) 1 (6.67) 5(45.45) 1(3.70) 7 (28.00)
Have ever taken deworming drug 4.70 0.10
Taken by the participants 4 (33.33) 1(7.19) 1(6.67) 0 (0.00) 5(18.52) 1 (4.00)
Taken by the family member of the participants 0 (0.00) 4 (28.57) 2(13.33) 2(18.18) 2 (7.40) 6 (24.00)
neither 8 (66.67) 9 (64.29) 12 (80.00) 9 (81.82) 20 (74.07) 18 (72.00)
Willingness to take medicine in future 5.51 0.02
Yes 9 (75.00) 1(7.14) 6 (40.00) 4 (36.37) 15 (55.56) 5 (20.00)
No 3(25.00) 13 (92.86) 9 (60.00) 7 (63.64) 12 (44.44) 20 (80.00)
Medication collection method* 9.69 < 0.01
Delivery to doorstep 2 (16.67) 9 (64.29) 6 (40.00) 9 (81.82) 8(29.63) 18 (72.00)
Collection from a central point 5 (41.67) 3(21.43) 3(20.00) 1(9.10) 8(29.63) 4 (16.00)
Either way 5 (41.67) 2(14.29) 6 (40.00) 1(9.10) 11 (40.74) 3(12.00)

Note: * Although some participants showed unwillingness to take drugs, they also gave their preferences on the delivery approach of drugs.

headaches. Among them, 15.38 % of the respondents (6/39) pointed out
severe conditions such as cholecystitis, liver cirrhosis, liver failure, and
ultimately death. However, only 10.26 % of the participants (4/39,
including two village doctors) mentioned the potential development of
liver cancer or cholangiocarcinoma due to the consumption of
“yusheng”.

“Infection with liver flukes from eating ‘yusheng’ can result in a condition
where the liver develops holes, severely impacting liver function, potentially
causing liver failure, and even migrating to the brain, ultimately resulting in
death.” (A female villager)

“I have heard of liver fluke and someone used to publicize in the village
that you could get it from eating ‘yusheng’ . When you get it, you get a fever
like a cold.” (A male villager)

A proportion of 9.62 % participants (5/52) did not know precisely
the parasite caused by consuming “yusheng”, but they knew that
consuming raw or undercooked food could lead to parasitic infections.
Additionally, 15.38 % (8/52) had not heard of liver fluke before.

“I've heard that consuming ‘yusheng’ may be harmful due to parasites,
but I'm unclear about the potential health issues. Anyway, eating raw meat is
not recommended.” (A female villager)

“I have heard from older generations that eating ‘yusheng’ can be harmful
to our health, but I am not quite sure what kind of discomfort it can cause.
Anyway, raw meat should not be eaten” (A female villager)

3.4. Attitudes to treatment for liver fluke infection

3.4.1. The history of treatment for liver fluke infection

A proportion of 23.08 % participants (12/52) stated that they had
ever had a fecal test for liver fluke.

“In the last few years, the village doctor has collected feces for testing, but
no parasites have been detected.” (A female villager)

Only 11.54 % of the participants (6/52) reported the taking of
medicine against liver fluke before.

“I was previously diagnosed with liver flukes, which I suspect might be due
to eating ‘yusheng’ . I have taken anthelmintic medication that was provided
for free.” (A male villager)

One participant reported the experience of side effects from
praziquantel.

“I once took praziquantel for liver flukes. I forgot to take it in the morning

and remembered closer to noon. I took the medicine on an empty stomach.
Later, I felt dizzy, weak, and had no energy.” (A male village official)

Nearly three-quarters of the participants (73.08 %, 38/52) reported
that neither they nor their family members had ever taken medication
for liver fluke. However, 15.38 % of the participants (8/52) said they
had not taken any medication for liver fluke, but their family members
had (y? = 4.70, P = 0.10).

“My son took the medicine before after being diagnosed with liver flukes.
The village doctor notified him to take the medicine at the village clinic.” (A
male villager)

“My husband, a village doctor (who did not participate in this interview),
took antiparasitic medicine in 2022 after being tested positive for liver
flukes...” (A female villager)

3.4.2. Willingness and attitudes to take drugs for liver fluke infections

A percentage of 38.46 % participants (20/52) explicitly stated that
they would be willing to take drug for clonorchiasis if distributed by
relevant authorities or village doctors in the future, with a higher per-
centage in men (55.56 %, 15/27) than in women (20.00 %, 5/25) ()(2 =
5.51, P = 0.02).

“Of course, I am willing to take deworming medication if it is not harmful
to my body.” (A female villager)

“My kids regularly take roundworm medicine, so if the deworming
medicine is free and effective, I can consider taking it.” (Another female
villager)

Among them, 15.00 % of the participants (3/20) also indicated their
willingness to encourage their family members to take drug if it was
distributed.

“My son also eats ‘yusheng’, and I would encourage him to take drug if it
was available for free. The government used to distribute drug to expel
tapeworms. It is also our responsibility to ensure our children to take it.” (A
male villager)

The primary reasons for those unwilling to take drug (61.54 %, 32
participants) were their infection status and appearance of symptoms
other than the behavior of ingesting “yusheng”.

“I eat ‘yusheng’ occasionally, and I have no infection in check-ups. I have
not felt unwell. Thus, I generally avoid taking medicine.” (A male villager)

“Why take drug if you are not sick? I'd only take it if I am sure I have the
condition. My family members who have not been checked are unwilling to
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take it; all drugs are somewhat poisonous.” (A female villager)

Among those who do not consume “yusheng”, 44.44 % (12/27) of the
participants also mentioned concerns on the adverse effects of drug,
particularly in the individuals taking drugs for other chronic conditions
(14.81 %, 4/27).

“I have been diagnosed with liver flukes before and took the drug. But
since I have not had any children yet and I am currently preparing for
pregnancy, there is a concern regarding the potential impact of repeated
medication exposure on fertility in the future.”(A female villager)

“I'm afraid to take deworming medication because I suffer from multiple
chronic illnesses, including high blood pressure and coronary heart disease. I
have not even eaten ‘yusheng’. I am taking many drugs every day and would
not want to take any more.” (A female villager)

A village doctor also said had heard of people having side effects
from deworming and stopping taking it.

“Some villagers reported dizzy and severe side effects after taking pra-
ziquantel. Despite testing positive for worm eggs, they didn’t complete the
course and stopped taking it.” (A male village doctor)

3.5. Drug prices and delivery of drug

3.5.1. Acceptability of drug prices

All participants agreed the free provision of drug would be best.
However, if it is not free, the decision to purchase would depend on
factors such as the price of drug, the results of liver fluke test, and the
number of the family members.

“Ten or eight yuan for an entire family is acceptable, but for an indi-
vidual, it could be difficult for a larger family. However, if worms are
detected, someone would be willing to pay for the drug.” (A female villager)

“If the medication is free, I am willing to take it because I'm concerned
that there might still be worms in my body. However, I have coronary heart
disease, and I am currently taking several medications. I must consider
whether it would interact with my medicines.” (A male villager)

Village leaders from both villages also mentioned that high drug
prices would discourage villagers from accepting them.

“If someone is infected, they may pay over a hundred yuan for the drug to
treat it. Everyone has limited financial means, and those on the minimum
living allowance in the village or disabled individuals may be unable to accept
such expenses.” (A male village official)

3.5.2. Delivery of drug

Half of the participants (50.00 %, 26/52) preferred the delivery of
drug by village doctors to their home. The proportion was higher in
females (72.00 %, 18/25) than in males (29.63 %, 8/27) (Xz =9.69,P <
0.01).

“It’s better for the village doctor to deliver the drug to our home since the
doctor will know the test result first. The doctor can bring both the test results
and medicine together.” (A female villager)

“Typically, I am able to collect my medication from the clinic; however,
due to mobility issues within my wife and the considerable distance to the
clinic, it would be more feasible for the village doctor to deliver the medication
to our home.” (A male villager)

However, a village leader had a different perspective on the home
delivery method.

“If the village doctor delivers the drug to each household, others might see
it and mistakenly assume there is illness, leading to gossip.” (A male village
official)

Additionally, 23.08 % of the participants (12/52) preferred receiving
medicine at the village health center, finding it more convenient.

“It is convenient to obtain drug at the village clinic. We usually get cold
medicine and hypertension pills there.” (A female villager)

Nonetheless, a male participant pointed out,

“Some individuals may hesitate to visit the village clinic due to concerns
about others becoming aware of their health conditions, fearing social stigma
or being perceived as contagious. Valuing their privacy, these individuals may
prefer receiving treatment at home from the village doctor.”
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Finally, 26.92 % of the participants (14/52) expressed that they
didn’t mind the delivery approaches.

“Either way of delivering the drug is fine, as long as the drug is effective. If
the drug is left at the village clinic, a notice needs to be posted in advance or a
phone call is made to inform those who need the drug to come and collect it.”
(A male villager)

“If I have been diagnosed with parasites, and then the drug is free and
effective, either method of collection is fine.” (A female villager)

Half of the village leaders (50.00 %, 6/12) also stated that if villagers
requested home delivery, the medicine could be prescribed by the
village doctor, and the village leaders would assist in delivering it.

“Either method of collecting the drug is fine, as long as the medicine comes
from the village doctor. Some elderly folks have difficulty in moving around,
so if they ask us to deliver it, we can do so in line with our duties.” (A male
village official)

“There is a high proportion of elderly in the village and we know each
other, so we occasionally bring medicine to them. In the future, if we need to
deliver the drug to their homes, we can also help to deliver it to their homes.”
(A male village official)

However, a female village official, offered a differing opinion,
saying,

“Village leaders are hesitant to distribute the drug casually because they
fear adverse reactions and are unable to take responsibility. It is only
appropriate for village leaders to distribute medicine to those who eat
‘yusheng’ or have tested positive for parasites, and the public would be willing
to accept this.” (A female village official)

Two village doctors also offered their perspectives on delivery of
drug.

“Either way of delivering the drug is fine, but delivering the drug to every
household in the village is a significant task for the village leaders. They lack
the expertise of village doctors, and people don’t fully trust them to distribute
medicines.” (A male village doctor)

“I think it would be more convenient to get the medicine at the village
clinic because the villagers usually get other medicines such as cold medicine
and hypertension pills from me, so they can also get this deworming med-
icine by the way.” (Another male village doctor)

3.6. Status and suggestions for health education and promotion

3.6.1. Publicity

Village leaders and village doctors from both villages (n = 12)
believed the importance to implement health education.

“In the past, educational activities on liver fluke has been carried out in
the village, I think the effect is quite good, the villagers are thus aware of the
harm of eating ‘yusheng’, which to a certain extent can reduce the liver fluke
disease.” (A male village doctor)

Additionally, 33.33 % of them (4/12) said that some villagers are not
yet fully aware of the seriousness of the disease.

“Even though there have been campaigns about liver fluke disease in the
village, the impact is mediocre. Some villagers still continue eating ‘yusheng’
even though they know it may be hazardous to their health.” (A female village
official)

3.6.2. Suggestions for promotion
Based on the participants in the village leader groups, several key
recommendations can be summarized:

e Thorough, Fully Explanation of Causes, Hazards, and Benefits.

“First, we need to clearly explain the situation to the public, outlining the
dangers and raising awareness of the disease. We can distribute educational
materials, provide the public with more knowledge, intensify our promotional
efforts, and deepen the community’s understanding of liver fluke disease.” (A
male village official)

¢ Effective Use of Online Platforms.
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“The village has a higher proportion of elderly and children who have
been left behind and fewer young people who are the primary targets for
promotion. We can utilize social channels for young people. Promotions in
schools would be more effective for children, and health checks can serve as
opportunities to inform the elderly. Furthermore, the parent WeChat groups,
[which serve as an essential online social platform for communicate between
schools and parents], can be leveraged to disseminate information, and
parents also tend to be particularly attentive to it.” (A male village official)

e Integration with other Grassroots Projects and Multi-
departmental Collaboration.

“We can integrate this with basic public health service projects, using
lectures to educate villagers and answering their questions on-site. This
approach is particularly impactful for illiterate elders and women, enhancing
the villagers’ overall awareness.” (A female village official)

¢ Diversification of educational and promotional materials.

“Offering small gifts can encourage villagers to take part in the activities.
These gifts could also include messages about the hazards of eating ‘yusheng’.
However, items such as promotional bags or T-shirts may only be appealing to
women, as men usually do not carry them.” (A female village official)

4. Discussion

This study attempts to capture and summarize the perspectives of the
villagers in Bingyang county, Guangxi, regarding the knowledge, atti-
tudes, and practices on clonorchiasis and corresponding treatment.
These perspectives are important to help identify the factors impacting
the transmission of clonorchiasis, and know the willingness of villagers
to undergo treatment and the underlying determinants, which will
benefit the adoption of precise countermeasures.

In this study, nearly half participants reported the consumption of
“yusheng”, with a higher percentage in males than in females. This
difference by genders have been demonstrated in many clonorchiasis-
endemic areas (Sun et al., 2020; Gong et al., 2021; Chen et al., 2021b;
Cao et al., 2021). Our study demonstrated that this difference is driven
by many contributors. Males show more preference to the special flavor
of “yusheng”. The consumption of “yusheng” also demonstrates a char-
acteristic of social intercourse, especially in important festivals, in which
males are more prone to take part in Additionally, the concurrent con-
sumption of alcohol during ingesting “yusheng” also prevent some fe-
males to do it. While three-quarters of the participants knew the
potential health risks associated with the consumption of “yusheng”, a
considerable proportion of them were not fully aware of the severity,
particularly regarding the potential for C. sinensis infection and subse-
quent serious morbidities including cholangiocarcinoma. Some in-
dividuals even believe that “yusheng” can promote physical well-being.
The inadequate knowledge is also demonstrated in other
clonorchiasis-endemic areas (Gong et al., 2021; Chen et al., 2021a; Cao
et al., 2021), which urges the implementation of health education. This
study also demonstrates that some villagers hold the belief that the
young have strong body to ingest “yusheng” freely, while the older give
up the behavior. This could partly explain the observed phenomenon, in
which the prevalence of C. sinensis infection and the practice of
consuming “yusheng” decline in the older (Cao et al., 2021; Fang et al.,
2008; Liang et al., 2009).

Only about one in tenth participants reported having taken drugs
against the liver flukes. Current control activities especially chemo-
therapy is only applied in limited areas (Chen et al., 2021b; Qian et al.,
2018), which urges the adoption of chemotherapy in more endemic
areas. Usually, MDA and SDA are recommended in highly endemic areas
with helminthiasis including clonorchiasis (Crompton and WHO, 2006).
Compared to the individual treatment after definite diagnosis, MDA and
SDA save time, labor and cost and are easily to be implemented.
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However, this study demonstrates the potential barrier to implement
MDA and SDA, because more villagers prefer to have a definite diag-
nosis. Relatively, the males showed a higher willingness to take medi-
cine compared to the females, which is due to the higher proportion of
ingesting “yusheng” in the males. Thus, the adoption of SDA may be
more feasible. Furthermore, some participants expressed the concerns
over the side effects of drugs, which is also an important contributor to
decrease the compliance in treatment for helminthiasis (Van et al., 2020;
Torres-Vitolas et al., 2021).

The choice of medication distribution methods varies in population,
and there exists significant difference by genders (Geyer et al., 2020;
Wharton-Smith et al., 2019). The males tend to take the drug from the
clinic, while the females prone to have drugs delivered by the doctors.
Compared to the females, the males engage in more activities outside
their home, and thus they may frequently go around the clinic.
Regardless of the methods chosen for obtaining the drug, there are
concerns about privacy. However, people have different opinions. Some
individuals feel that the privacy is more easier to be given away if they
go to the clinics, while others believe that the delivery of drug by village
doctors to their home could let out message. This demonstrates that the
delivery of drug in future need to pay attention to protecting the per-
sonal privacy. Additionally, education is also needed to prevent the
potential discrimination against those individuals with the behavioral of
ingesting “yusheng” and with C. sinensis infection.

Village leaders emphasized the importance of health education,
which corresponds to the insufficient knowledge observed during the
interview. On the one hand, some individuals had some knowledge on
the behavior of ingesting “yusheng” and liver flukes, but they continued
to do it (Chen et al., 2021a). On the one hand, most persons didn’t know
the serious morbidities including cholangiocarcinoma caused by liver
flukes, which was consistent with previous studies (Qian et al., 2022a,
2013; Chen et al., 2020b). Thus, the change of individuals’ ingestion of
“yusheng” is challengeable, and health education should focus on the
delivery of full knowledge and subsequent increase of awareness on the
harm.

This study has several limitations. First during the study, most par-
ticipants aged 18 and 30 went out for working, and thus couldn’t
participate in the survey. Second, although C. sinensis is the most
important food-borne trematodes in the study area (Qian et al., 2016;
Chen et al., 2020a), some minute flukes may be also endemic there. This
study didn’t explore this problem. However, because minute flukes have
similar life cycle, harm, diagnosis and treatment as C. sinensis infection,
our findings should also be meaningful to guide the adoption of inter-
vention. Third, the FGDs only collected and analyzed the willing to take
medicine in the future. The real compliance rate was not captured,
which deserves to be explored in future.

5. Conclusions

The endemicity of clonorchiasis is driven by the cultural identifica-
tion, inadequate knowledge, as well as misconception, which demon-
strate significant difference in different populations. The choice of
treatment is highly impacted by the definite diagnosis and individual’s
dietary habit, which may hinder the adoption of drug administration at
population level. To control and prevent clonorchiasis, health education
is suggested to increase the knowledge including the harm and impor-
tance of subsequent drug administration.
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