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Receved 18 Feb 2021 Abstract

Accepted 19 Apr 2021 Background: Opisthorchis viverrini is one of the endemic helminths in Thailand.
Nonetheless, O. viverrini still exist and raise concerns regarding public health. This
study aimed to evaluate the current prevalence of O. wiverrini infections and un-
detlying risk factors among rural communities in Northeast Thailand.

Ke-_yW OIdfg" L Methods: A cross-sectional study was conducted between Sep and Dec 2019 in
Opisthorchis viverrini; Phon Sawan district in Nakhon Phanom Province, Thailand. The participants
Foodborne trematode; were selected using a voluntary sampling method after the proportional allocation
Epidemiology; of the total sample size. Demogtraphic data were collected using a standardized
Thailand questionnaire. One stool sample was collected from each participant and the
presence of O. wiverrini and other intestinal parasite infections were determined
*Correspondence Emails: using the modified Kato-Katz technique.
stiwipa.c@ku.th Results: Overall, 250 participants aged 21 yr or older were enrolled. Overall, the

prevalence of O. viverrini and Strongyloides stercoralis was 24% (95% confidence in-
terval [CI]: 18.8-29.8) and 1.2% (95% CI: 0.2-3.5), respectively. Of the positive O.
viverrini cases, the parasite rate significantly differed between gender, age group
and in those who had a history of eating raw fish and taking the anti-helminthic
drug (all P<0.05). Nevertheless, multivariate regression analysis among O. viverrini
cases revealed that only being male (adjusted odds ratio [aOR] 1.9 [95% CI: 1.1 —
3.6], P = 0.033) and aged =61 yr (aOR 6.7 [95% CI: 1.4 — 32.5], P=0.018) were
positively associated with a higher risk of O. viverrini infection.

Conclusion: Opisthorchiasis and strongyloidiasis are still endemic in this area
and there is a need for projects to eliminate these parasites.
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Introduction

he Asian liver fluke, Opisthorchis viver-
rini, 1s a food-borne trematode parasite
acquired by eating undercooked cypri-
nid fish containing infectious metacer-
caria. Opisthorchiasis remains a major public
health problem in many countries particularly
in the Lower Mekong Basin of Southeast Asia
(1). In Thailand, over 8 million people are in-
fected with O. viverrini (2), with the northeast-
ern region recording a higher prevalence when
compared with other regions in the country
(3). O. viverrini, classified as a Class 1 carcino-
gen by The International Agency for Research
on Cancer (IARC) in 2009, is commonly asso-
ciated with the incidence of hepatobiliary dis-
eases and the causative agents of bile duct
cancer (cholangiocarcinoma) (4-6). Infections
by these intestinal helminths are rarely diag-
nosed at an early stage of exposure due to its
asymptotic nature, exasperating the prevalence
of opisthorchiasis in these regions (7).

A continuous effort has been undertaken by
the Ministry of Public Health to eradicate the
persistent O. viverrini infection among the rural
population in Thailand, such as the Eco-
Health/One Health approach (8) and the
Cholangiocarcinoma Screening and Care Pro-
gramme (9). These programs have had signifi-
cant success, bringing down the national aver-
age infection rate to 9.4% in 2000, further
dropping to 8.7% in 2009. However, the dis-
ease remains prevalent, especially in the north
and northeastern regions, being among the
highest affected areas in the world (2).

We aimed to describe epidemiological fea-
tures of O. wiverrini infection in a highly en-
demic district in northeastern Thailand. Based
on the data obtained through this cross-
sectional study, we also sought to identify as-
sociated risk factors linked with the prevalence
of O. viverrini present in the Phon Sawan dis-
trict.
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Materials and Methods

Ethical approval

This study was approved by the Ethics Re-
view Committee of the Nakhon Phanom Pro-
vincial Public Health Office (reference no.
HE6200206). Informed consent was obtained
from all the participants before they were en-
rolled in the study.

Study area and sample population

The study was carried out between Sep and
Dec 2019 in Phon Sawan district (latitude
17°27°23”N; longitude 104°28°7”E), Nakhon
Phanom Province, Northeast Thailand (Fig.1).
The district is predominantly rural and most
residents live in villages as agriculturists grow-
ing rice and rubber. It covers an area of 719
km* and has a population of 43,860 people
(Census 2010, Department of Provincial Ad-
ministration, Thailand). The sample size for
study participants was calculated using the fol-
lowing Cochran’s formula: N = 2> p (1 — p)/€?,
where z is the confidence interval which is set
at 95% (z-value of 1.906); (p) is the expected
prevalence of O. wiverrini infections of 17%
from a previous study (2) and (e) is the al-
lowed error margin which is set to 5%. In ad-
dition, contingencies were adjusted by adding
another 10% of individuals, giving us a mini-
mum of 239 participants to be sampled. Vil-
lage leaders and household heads were in-
formed about the study’s objectives and pro-
cedures. A convenience sampling strategy was
used in this study, whereby residents were
asked to come to the selected survey point for
study participation. Enrolled participants were
interviewed using standardized questionnaires
in the Thai language to identify the risk factors
tor O. viverrini infection. The questionnaires
covered socio-demographic aspects (i.e. age,
gender, education level, marital status, occupa-
tion, income level, as well as present and type
of domestic animal) and history of behavioral

475


http://ijpa.tums.ac.ir/

Iran J Parasitol: Vol. 16, No. 3, Jul-Sep 2021, pp.474-482

aspects related to helminth infection (i.e. raw
fish consumption and anti-helminthic drug

intake). All completed questionnaires were
checked for accuracy and completeness.

A

=
Thailand

Fig. 1: Map of Phon Sawan district (red) in Nakhon Phanom Province (beige) of northeastern Thailand where
the study was conducted. Inset shows the map of Thailand

Sample collection and parasitological data

Study participants were invited to provide a
single stool sample. Inclusion criteria were
individuals who willing to participate in the
study, aged =21 yr old and living in the area
for at least six months. After proper instruc-
tion, a biohazard zipper bag containing a stool
container and spatula, labeled with the sub-
ject’s name and identification number was dis-
tributed to each participant. The participants
were visited by local health workers at home
the following day for the collection of the
samples. All collected samples were checked
for correct labeling and quantity of sample
and transported immediately in a cool box to
the field laboratory.

Modified thick smears (10, 11) were pre-
pared after the stool collection using a com-
mercially available Kato-Katz Kit (Depart-
ment of Helminthology, Faculty of Tropical
Medicine, Mahidol University, Bangkok, Thai-
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land). In this study, Kato-Katz thick smears
were allowed to clear for 30 min before initial-
ly screened with a 10x objective under a light
microscope. Suspected intestinal helminth ob-
jects were subsequently examined under a
high-power objective. To eliminate bias, each
fecal sample was examined by three trained
senior medical laboratory technologists who
were not informed about the health status and
other details of the study participants. All
samples were examined on the day of collec-
tion. Participants who were positive with hel-
minths were treated with anti-helminthic
drugs such as praziquantel and/or albendazole.

Statistical analysis

Survey data were double entered into a Mi-
crosoft Excel spreadsheet and cross-checked
for errors. Data were processed and analyzed
using Stata/SE version 13.1 for Windows
(StataCorp, TX, USA). Differences in propor-
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tions were tested using the Chi-squared test or
Fisher’s exact test. 95% confidence intervals
(95% CI) were estimated to provide uncertain-
ty surrounding the point estimates. Univariate
logistic regression was performed to identify
risk factors for the outcome of O. viverrini in-
fection as determined by Kato-Katz thick
smear. Odds ratios (OR) and 95% CI were
also computed for the explanatory variables.
All variables with a P<0.1 from a likelihood
ratio test in univariate analyses were entered
into a multivariate logistic regression model
and stepwise backward elimination was used
to identify the main risk factors for infection.
A P<0.05 was considered statistically signifi-
cant.

Results

Characteristics of participants

Overall, 250 participants (representing ap-
proximately 0.6% of the population) were
screened for intestinal helminth infections
(Table 1 and 2). The age of participants ranged
between 21 to 78 yr (mean * standard devia-
tion [SD] age of 52.3 £10.1 yr). The majority
of the participants were females (58%), mar-
ried (89.6%), worked as a farmer (97.6%), at-
tended primary education (66.8%), and had a
monthly income of Thai Baht (THB) <3000
(59.2%). Concerning variables directly related
to helminth infections, the majority of partici-
pants had no history of eating raw cyprinid
fish such as _Awematichthys repasson, Hampala
dispar and Henicorhynchus lineatns (50.8%), un-
dertaken anti-helminthic drug in the past
(70.4%) and less often living with domestic
animals (57.2%) i.e. dogs (94.4%).

Table 1: Prevalence of intestinal helminth infections among the population (N=250) living in Phon Sawan
district, Nakhon Phanom Province, Thailand

Intestinal parasitic infection n (%) 95% CI
Overall infection 60 (24) 18.8 - 29.8
O. viverrini 57 (22.8) 17.7 - 28.5
O. viverrini + S. stercoralis 3(1.2) 0.2-35

n: Number of positive samples; CI: Confidence interval

Parasite prevalence

Of the overall participants, 60 (24%; 95%
CI: 18.8-29.8) were positive for intestinal hel-
minth infections (Table 1). Species distribu-
tion included a majority of O. wiwerrini mono-
infections (n=57) [22.8%; 95% CI: 17.7-28.9],
followed by three cases of double co-
infections of O. wiverrini/S. stercoralis (1.2%;
95% CI: 0.2-3.5).

Opisthorchiasis occurrence and risk fac-
tors

The specific prevalence and associated risk
factors of O. viverrini are summarized in Table
2. Briefly, the overall prevalence of O. viverrini

Available at: http://ijpa.tums.ac.ir

was significantly higher in males (P=0.011)
and =61 age group (P=0.005), than in their
counterparts. Similarly, with regards to partic-
ipants’ history, the prevalence differed signifi-
cantly among those who had a history of eat-
ing raw cyprinid fish (P=0.038) as well as the
used anti-helminth drugs (P=0.025). In terms
of risk factors, the final model in multivariate
logistic regression showed that only being
male (adjusted odds ratio [aOR] 1.9 [95% CI:
1.1-3.6], P=0.033) and aged 261 yr (aOR 6.7
[95% CI: 1.4-32.5], P=0.018) were significantly
associated with higher odds of contracting an
O. viverrini infection.
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Table 2: Specific prevalence of Opisthorchis viverrini and analysis of risk factors for infection in Phon Sawan

district, Nakhon Phanom Province, Thailand

Characteristic N (%) Prevalence, n p- COR P value AOR> P value
(%) value 2 (95%CI) (95%CI)

Gender

Male 105 (42) 34 (32.4) 0.011*  22(1.2-3.9) 0.009* 1.9 (1.1-3.6) 0.033*

Female 145 (58) 26 (17.9) 1 1

Age group (yr)

21-40 25(10) 2 (8) 0.005* 1 1

41 -60 174 38 (21.8) 3.2 (0.7 - 0.124 3.2(0.7 - 0.132
(69.6) 14.2) 14.5)

261 51 20 (39.2) 74 (1.6 - 0.011* 6.7 (1.4 - 0.018*
(20.4) 34.9) 32.5)

Education level

Primary 167 43 (25.8) 0.909 1.4 (0.7 - 2.9) 0.358 0.9 (0.4 - 2.1) 0.819
(66.8)

Secondary 56 11 (19.6) 1 1
(22.4)

Tertiary 27 6 (22.2) 1.2 (0.4 - 3.6) 0.785 1.1(03-34) 0.903
(10.8)

Marital status

Single 26 6 (23.1) 0.999 1 1
(10.4)

Married 224 54 (24.1) 1.1 (0.4 -2.8) 0.907 1.2 (04-3.2) 0.748
(89.6)

Monthly income

THB=3000 148 38 (25.7) 0.547 1.3 (0.7-2.3) 0.455 1.1(0.6-2.2) 0.697
(59.2)

THB>3001 102 22 (21.0) 1 1
(40.8)

Occupation

Farmer 244 59 (24.2) 0.670 1.6 (0.2 - 0.673 1.4 (0.1 - 0.796
(97.6) 13.9) 12.3)

Laborer 6 (2.4 1 (16.7) 1 1

History of eating raw cyprinid

fishe

Yes 123 23 (18.1) 0.038* 1 1
(49.2)

No 127 37 (30.1) 0.5(0.3-0.9) 0.028* 0.6 (0.3-1.1) 0.101
(50.8)

History of taking anti-

helminthicd

Yes 74 25 (33.8) 0.023* 2.1 (1.1-3.8) 0.020* 1.8 (0.9 -3.5) 0.059
(29.6)

No 176 35 (19.9) 1 1
(70.4)

Having domestic animal

Yes 107 23 (21.5) 0.457 1 1
(42.8)

No 143 37 (25.9) 1.3 (0.7-2.3) 0.423 1.6 (0.8 - 3.0) 0.160
(57.2)

Type of domestic animal

Dog 101 21 (20.8) 0.468 1 1
(94.4)

Cat 6 (5.6) 2(33.3) 1.9 (0.3 - 0.474 1.6 (0.3 - 0.607

11.1) 10.7)

“The P values for differences in positivity rates between categories were calculated based on Fisher's exact test or Chi-square test.
bAdjusted for variables with a P<0.1 from a likelihood ratio test in univariate analysis.

¢ The type of freshwater fishes including A. repasson, H. dispar and H. lineatus.
d'The type anti-helminthic drugs including praziquantel and/or albendazole
*Significant difference P<0.05. COR: Crude odd ratio; AOR: Adjusted odd ratio; CI: Confidence interval; THB: Thai Bhat
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Discussion

The present study showed that the overall
prevalence of O. wiverrini was high (24%) and
almost half of respondents (49.2%) also re-
ported consuming raw fish in the Phon Sawan
district. Our study setting is situated in the
northeastern region of Thailand. The north-
eastern region consistently showed the highest
incidence of opisthorchiasis as compared to
other regions in the country (3, 10-12). The
habit and frequency of eating raw or under-
cooked fish named Ko: pla, a traditional dish
that is commonly found in the north and the
northeast of Thailand, therefore, contributed
to the higher morbidity rate than other regions
(13). Convenience, a lack of proper cooking
facilities, and traditional preparations make it
more likely for the fishes to be consumed in
raw form, causing an increased risk of O. viver-
rini infection.

Furthermore, this study demonstrated that
O. viverrini appears to be the highest contrib-
uting parasite to the total number of positive
helminth infections, followed at a distance by
S. stercoralis. A similar pattern of prominence
tavoring O. viverrini over S. stercoralis was also
observed in several studies in Thailand. Inter-
estingly, it is not uncommon for communities
in Northeastern Thailand and surrounding
countries to suffer from double infection by
both O. wviverrini and . stercoralis at the same
time (14-18), further highlighting the preva-
lence of these parasitic infections.

The male gender was a significant risk factor
for OV infection is consistent with the results
of another recent study in northeastern Thai-
land (6, 10, 11, 19) and is supported by an ear-
lier study (20). While other surveys in Thailand
have failed to show any statistically significant
association between gender and infection (21,
22), all gender differences have indicated a
higher prevalence in males. In the present
study, the strength of the association with the
male gender was high — the odds of males be-

Available at: http://ijpa.tums.ac.ir

ing infected were almost two times higher
than those for females. The disparity in infec-
tion distribution among the genders may be
attributed to behavioral factors and socializa-
tion patterns that have men consuming more
raw cyprinid fish than females, especially
among the rural communities in Thailand (21,
23). Among these habits, consumption of raw
or undercooked fish has been attributed as a
main contributing factor to the prevalence of
O. viverrini in the country (19); this is especially
true among those involved in farming and la-
bor-intensive  occupation  typically male-
dominated.

The prevalence of O. viverrini infection in the
present study was significantly different
among age groups, particularly higher in those
of >60 years. This is similar to previous find-
ings where age-specific patterns have been
observed for O. wwerrini infection in other
parts of Thailand (10, 11, 24, 25), Laos (20),
and Cambodia (27). Although older adults
have a significant difference in prevalence
among the age groups in our study, people of
all ages are at risk of being infected with O.
viverrini. Moreover, morbidity due to chronic
Opisthorchis-associated cancer (i.e. cholangio-
carcinoma) can occur early in the course of
the disease in infected individuals. This may
present the greatest part of the disease burden
associated with opisthorchiasis for the affect-
ed families and the entire communities (28,
29). The interrelation of O. wiverrini infection
and age becomes a serious public health issue
and requires intergenerational and transgener-
ational approaches in designing health educa-
tion campaigns, such as delivering tailored
health messages and measures to each specific
age group (30).

In general, the prevalence of O. viverrini and
S. stercoralis infections in Thailand gradually
increases in an age-dependent manner. In the
northeastern region of Thailand, older partici-
pants (>60 yr) had the highest prevalence in
both O. wiverrini and S. stercoralis infection as
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compared to the younger age groups (6). A
similar age-specific pattern has been observed
tor O. viverrini infection in other parts of Thai-
land (10, 11, 18, 24). Other than having con-
sumed a greater amount of raw fish, the fact
that older participants had a high prevalence
of O. viverrini may be also related to poverty
(31). Furthermore, the reason for a high
prevalence of strongyloidiasis in older partici-
pants may be due to them having more pro-
longed exposure to sources of S. stercoralis in-
fection (32). The majority of the older popula-
tion in this region work in agriculture, thus
they have greater contact with soil than those
in other age groups.

Several limitations should be considered in
this study. First, while the convenience sam-
pling approach used in this study was efficient
and cost-effective, it is more likely to be
flawed by selection bias. The survey was con-
ducted in a rural community, meaning that
residents working in agriculture were dispro-
portionally represented. Second, the survey
underreported children in the population have
led to an underestimation of overall data. Alt-
hough liver fluke infections are largely associ-
ated with adults due to the behavior of con-
suming undercooked fish, the opisthorchiasis
status in children is not well characterized and
warrant further investigation. Third, due to
the imperfect sensitivity of the Kato-Katz
technique, the true prevalences of O. wviverrini
and S. stercoralis may be much higher than the
prevalence reported in this study.

Conclusion

Despite the intensive national parasite con-
trol program, O. wiwerrini and S. stercoralis are
persisted in rural areas of northeast Thailand.
The findings in the present study would pro-
vide critical data that can be used towards im-
proving current measures in eradicating the
disease. Awareness campaigns and appropriate
control programs should be developed to re-
duce intestinal parasitic infection, especially in
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agriculturists in rural communities. Additional-
ly, these results should encourage policymak-
ers and public health personnel to improve
programs for parasitic control and health
promotion.
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