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Abstract

This study provides a comprehensive epidemiological analysis of Enterobius vermicularis
prevalence in Thailand from 2013 to 2024, revealing significant regional disparities
and key demographic risk factors. We provided a consolidated analysis of E. vermicu-
laris prevalence in Thailand, encompassing data from 2013 to 2024 by reviewing find-
ings from international databases (PubMed, Google Scholar), and local Thai publica-
tions. The studies reported a striking average prevalence of 11.39% in the Northern
region, with alarmingly high rates reaching 46.55% in Sukhothai’s Satchanalai District,
where children aged 1-4 years accounted for 83.33% of cases. In contrast, the South-
ern region showed a much lower average prevalence of 1.82%, influenced by hygiene
practices, parental education, and sibling presence. The Central region’s average prev-
alence of 4.74% was associated with age, gender assigned at birth, and parental educa-
tion. Housing conditions, including inadequate sanitation and overcrowding, consist-
ently exacerbated transmission across all regions. These findings underscore the ut-
gent need for targeted public health interventions, including routine screenings for
young children, enhanced hygiene education, and improved sanitation infrastructure,
to combat E. vermicularis infections throughout Thailand effectively. Reporting this
epidemiological evidence is crucial for informing and guiding effective public health
policies and interventions, ultimately contributing to the reduction of E. vermicularis

burden and improved population health.

Introduction

nterobius vermicularis, a globally distrib-
uted nematode, primarily infects hu-
mans. Adult pinworms reside in the
cecum, with females measuring 8-13 mm and

perianal area at night to lay eggs, driving
transmission through the fecal-oral route via
ingesting eggs from contaminated surfaces,
food, or water. Self-infection through inade-
quate handwashing or nail-biting is also com-
mon, and less frequent routes include inhala-

males 2-5 mm. Gravid females migrate to the
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tion of airborne eggs or direct inoculation (1-
3).

E. vermicularis infections can cause signifi-
cant morbidity. The most common symptom
is perianal pruritus, especially at night, which
can result in excoriations and secondary infec-
tions. Children may also experience insomnia,
abdominal pain, and irritability. In rare cases,
complications such as eosinophilic ileocolitis
or acute appendicitis can occur (4,5).

Diagnosis is typically confirmed using the
transparent tape method, which captures eggs
from the perianal area for microscopic exami-
nation. Anal swabs and stool samples are al-
ternative diagnostic methods, although stool
samples are less frequently positive (6,7).

As a globally prevalent nematode, E. ver-
micnlaris infects humans primarily through fe-
cal-oral transmission. Co-infections with other
soil-transmitted helminths (STHs), such as
Ascaris lumbricoides and  Trichuris trichinra, are
common, particularly in communities with
inadequate sanitation. These infections result
primarily from ingesting eggs from contami-
nated soil due to poor sanitation (8). STHs
affect an estimated 1.5 billion people world-
wide, highlighting their significant public
health burden (9). Understanding E. vermicu-
laris epidemiology in Thailand is crucial for
developing effective control measures and
mitigating its public health impact.

Understanding its epidemiology in Thai-
land is crucial. Although numerous studies
have documented the presence of this para-
site, a comprehensive, nationwide analysis of
its prevalence and associated factors, particu-
larly regional disparities, is lacking. This review
aimed to bridge this gap by providing a com-
prehensive analysis of E. vermicularis preva-
lence and associated factors in Thailand. By
synthesizing existing research and highlighting
regional variations, we wanted to provide data
that will inform the development of targeted
public health interventions, ultimately con-
tributing to the mitigation of this parasite's
public health impact and improving the well-
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being of vulnerable populations across the
countty.

Methods

Study Design and Data Sources

This study employed a narrative review to
investigate the prevalence of E. vermicularis in-
fections across Thailand from 2013 to 2024. A
comprehensive literature search was conduct-
ed in prominent databases, including PubMed,
Google Scholar, and local Thai journals, to
identify relevant research studies. The search
strategy aimed to capture a broad representa-
tion of the infection landscape, focusing on
studies reporting prevalence rates, demo-
graphic factors (age, gender assigned at birth,
socio-economic status), and associated risk
factors (hygiene practices, living conditions).

Study Selection and Data Extraction

Studies were included if they reported orig-
inal data on the prevalence of E. vermicularis in
Thai populations between 2013 and 2024. Da-
ta were extracted systematically, including
prevalence rates, sample sizes, demographic
details, and findings related to risk factors. In-
formation was categorized based on
Thailand's geographical regions: Northern,
Northeastern, Eastern, Central, and Southern.

Data Analysts and Limitations

This study utilized a cross-sectional design,
analyzing existing data to assess the prevalence
of pinworm infections in different population
groups and geographical contexts. The analy-
sis aimed to identify significant trends and var-
iations in infection prevalence across regions.
However, it is important to acknowledge sev-
eral limitations. The reviewed studies exhibit-
ed variations in sample sizes, which may influ-
ence the comparability of results and the gen-
eralizability of findings. Subsequently, the
cross-sectional nature of the original studies
limits the ability to establish causal relation-
ships between risk factors and infection preva-
lence. Additionally, the potential for publica-

328



Iran J Parasitol: Vol. 20, No. 3, Jul-Sep 2025, pp.327-336

tion bias, inherent in any systematic review,
cannot be entirely excluded. Future research
should consider longitudinal studies and
standardized methodologies to provide a more
robust understanding of E. vermicularis epide-
miology in Thailand.

Prevalence of E. vermicularis

E. vermicularis infections exhibit significant
regional variations across Thailand, highlight-
ing the influence of diverse socio-economic
and environmental factors (Fig. 1).

BN Nakhon Nayok(Mueang Nakhon Nayok)
B Sukhothai (Satchanalai District)
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Fig. 1: The prevalence of E. vermicularis infections across Thailand's provinces

Northern Thailand

The Northern region presents notably high
prevalence rates. In Phitsanulok, a 2022 study
reported an 11.50% prevalence, with genetic
analysis confirming a predominance of Type
A E. vermicularis (10). Within Phitsanulok, dis-
trict-level prevalence ranged from 12.0% to
19.3%, with Wat Soa Hin recording the high-
est rate at 19.3% (10,11). Sukhothai Province
had an overall rate of 7.40%; however, the
Satchanalai District exhibited an alarming
46.55% prevalence, predominantly affecting
children aged 1-4 years (10,12). Other North-
ern provinces showed varying rates: Phichit
(10.80%), Uttaradit (4.80%), and Uthai Thani
(3.10%) (13). The average prevalence for the
Northern region is estimated at 11.39%.

Northeastern Thailand
E. vermicularis prevalence in the Northeast
is generally lower than in the North. Recent
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data from Nakhon Ratchasima reported a
1.72% prevalence (14). Chaiyaphum, however,
showed a notable 11.30% rate, particularly
affecting children aged 7-9 years, underscoring
the need for enhanced hygiene education
(15,16). The average prevalence for the
Northeastern region is approximately 4.74%.

Central Thailand

The Central region exhibits higher prevalence
rates compared to the Northeast. Samut
Sakhon reported a significant 25.20% preva-
lence (12). In Nakhon Nayok, certain areas,
such as Mueang Nakhon Nayok, showed
alarming rates of 43.60% (17). The average
prevalence for the Central region is 15.23%
(12,18-22).

Southern Thailand
Conversely, the Southern region demon-
strates the lowest E. vermicularis prevalence,
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mirroring trends in the Northeast. Nakhon Si
Thammarat reported a 5.79% prevalence, in-
fluenced by multiple risk factors (23). Other
Southern provinces, including Patthalung,
Satun, and Krabi, recorded notably low rates
of 0.50% (24-26). The average prevalence for
the Southern region is significantly low at
1.82%.

In summary, the prevalence of enterobiasis
varies considerably across Thailand's regions:
Northern (11.39%), Northeastern (4.74%),
Central (15.23%), and Southern (1.82%), re-
flecting the impact of diverse socio-economic
and environmental factors (Figs. 1,2, Table 1).

Age and gender assigned at birth

Age is a critical determinant of E. vermicu-
laris prevalence in Thailand. Studies consist-
ently identify children aged 3 to 9 years as be-
ing at the highest risk, with prevalence rates
peaking around age 8 (15,27). This heightened
vulnerability is attributed to age-specific be-
haviors, including increased hand-to-mouth
activity, close peer interactions, and the pres-
ence of younger or older siblings, all of which
enhance transmission risks (23). Furthermore,
children in this age group frequently engage in
outdoor activities, increasing their exposure to
contaminated environments (14).

While E. vermicularis infections are typically
associated with children, they also occur in
adults (28-31). For instance, 6 out of 33 adult
patients with intestinal parasitic infections
were positive for E. vermicularis using Katz's
modified Kato thick-smear technique (29).
However, the prevalence in adults may be un-
derestimated, particularly when using the for-
malin-ether concentration technique (6,7). The
issue of E. vermicularis infections in adolescents
and adults has often been overlooked in re-
search, and many infected individuals in these
age groups may be asymptomatic or uncon-
cerned about their health, posing a significant
transmission risk.
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The influence of gender assigned at birth
on E. vermicularis prevalence is less clear, with
conflicting findings across studies. Some re-
search suggests boys are more likely to be in-
fected, attributing this to behavioral factors
such as playing in dirt and less attention to
personal hygiene (23). Conversely, other stud-
ies report no significant gender differences,
indicating that hygiene practices and local san-
itation conditions may be more influential
(17,19,20). This highlights the need for further
research to clarify the role of gender assigned
at birth and to focus on broader environmen-
tal and behavioral determinants of infection.

Socioeconomic status and cultural practices

Socioeconomic status significantly impacts
E. vermicularis prevalence. Children from lower
socioeconomic backgrounds are at higher risk
due to inadequate sanitation, limited access to
clean water, and lower health literacy (32). For
example, Thunyaporn et al. (14) demonstrated
that families in rural Thailand with lower in-
come and education had higher pinworm in-
fection rates in their children. Addressing
these socioeconomic disparities is crucial for
effective prevalence reduction. Overcrowded
living conditions, with children in larger
households, also increase transmission via
close contact (33).

Household practices and parental educa-
tion are critical factors in childhood enterobi-
asis (34,35). Increased hygiene awareness sig-
nificantly reduces prevalence, highlighting the
need for community hygiene education initia-
tives (36,37). Community engagement in
health education effectively lowers enterobias-
is rates, particularly in high-risk groups
(38,39). Notably, higher parental education is
associated with lower E. vermicularis preva-
lence, as educated parents understand hygiene
importance (37,40). Consequently, children of
more educated parents have lower infection
rates (14, 41-43).
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Fig. 2: Geographic distribution of E. vermicunlaris infection prevalence rates across Thailand, illustrating regional variations
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Province/

District
Phitsanulok

Phitsanulok
(Mueang District)
Phitsanulok (Wat

Krab Phuang)
Phitsanulok (Wat

Kung Waree)

Phitsanulok (Wat
Sakat Namman)
Phitsanulok (Wat
Soa Hin)
Sukhothai

Phitchit
Khamphaeng Phet
Phetchabun
Tak

Nakhon Sawan
Uthai Thani

Uttaradit
Phayao

Sukhothai (Satcha-
nalai District)

Nakhon Ratchasima

Chaiyaphum

Prevalence

11.50%

14.1%

15.6%

13.9%

12.0%

19.3%

7.40%

10.80%

3.70%

11.10%

2.10%

5.00%
3.10%

4.80%
1.4%
46.55%

11.39%
1.72%

11.30%

Year

2022

2015

2022

2022

2022

2022

2022

2022
2022

2022
2017
2013

2023

2018

Research Author

Janthu et al., 2022 (10)

Polseela and Vitta, 2015
amn

Polseela and Vitta, 2015
()

Polseela and Vitta, 2015
a1

Polseela and Vitta, 2015
()

Polseela and Vitta, 2015
11

Janthu et al., 2022 (10)

Janthu et al., 2022 (10)
Janthu et al., 2022 (10)
Janthu et al., 2022 (10)
Janthu et al., 2022 (10)

Janthu et al., 2022 (10)
Janthu et al., 2022 (10)
Janthu et al., 2022 (10)
Baiubol et al., 2017 (13)
Fukraksa et al., 2013 (12)

Thunyaharn et al., 2023
(14)
Laoraksawong et al.,
2018 (15)

Table 1: Prevalence and key findings of E. vermicularis studies in Thailand (2013-2023)

Significant findings

A relatively low prevalence rate of 7.4%
was reported.
. Genetic analysis identified two types of
pinworms: Type A and Type B.
Type A was found to be the more common variety.

. The highest rate of pinworm infections
was observed in the 1-4 age group.
. This age group was 83.33% of total cases

. Children aged 7-9 years had the highest
rate of pinworm infections.
. Younger children were found to be more
likely to be infected compared to older children.
] The study recommends that children be
screened for pinworms 1-2 times a year.
. It emphasizes the importance of educat-
ing everyone about personal hygiene to prevent
infections.
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Nakon Phanom

Average

CentralL Samut Prakarn

Samut Sakorn

Phatum Thani
(Rungsit)

Phatum Thani
(Muaeng)

Nakhon Nayok
(Ongkharak)

Nakhon Nayok
(Mueang Nakhon
Nayok)

Nakhon Nayok
(Ban Na)
Nakhon Nayok
(Ongkharak)

Chachoengsao

Average
South Nahon Si Thamma-
rat

Patthalung
Satun
Krabi

Average

1.2%

4.74%
5.17%

25.2%

7.80%

10.4%

15.77

43.6%

16.7%

9.0%

3.40%

15.23%
5.79%

0.50%

0.50%

0.50%

1.82%
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2023 Chuangchaiya et al.,
2023 (16)
2019 Changsap et al., 2019
(20)

2013 Fakraksa et al., 2013 (12)

2018 Taylor et al., 2018 (19)

2014 Kitvatanachai et al., 2017
(25)

2018 Buppan et al., 2018 (18)

2017 Khampoosa, 2017 (17)
2017 Khampoosa, 2017 (17)
2017 Khampoosa, 2017 (17)

Changsap et al., 2021
@1

2020 Laoraksawong et al.,
2020 (23)

2021 Sanprasert et al., 2016
@4
2022 Roongruanchai et al.,
2017 (26)
2017 Kitvatanachai et al., 2017
25

Three significant risk factors
. Nail biting in children.
. Insufficient parental income.
3 Lower parental education levels (p <
0.05).
. A contributing factor to the high preva-
lence of intestinal parasites among immigrant
children in Thailand is transmission from parents.
. Factors associated with pinworm infec-
tion include age, gender, parents'education, in-
come, living situation, and symptoms.
. Older children and families with higher
education levels were linked to lower prevalence
rates.
. Control strategies for pinworm infections
should focus on children in orphanages.
. A association was found between pin-
worm infection and thumb-sucking behavior.
. Parental occupation and income were also
identified as factors
. Boys were more likely to be infected than
girls.
. The highest prevalence rate was observed
among 8-year-olds.
. The highest prevalence rate of E. vermicu-
laris was observed in 5-year-old, 29.6%.
. E. vermicularis eggs attached to their fin-
gernails.
. Two children had Ascaris eggs attached to
their fingernails

. Boys were more likely to be infected than
girls.
. There was no clear link between pinworm

infections and factors such as symptoms, parental
background, or prevention behaviors.
. Despite the low prevalence rate, the study
indicates an ongoing outbreak in the area.

Factors associated with a higher likelihood of infec-
tion included:
. Boys
. Children aged 3-6 years
. Children whose mothers only completed
primary school
. Children with siblings
. Children who sometimes wash their
hands after using the toilet
. Children with long fingernails
. Children who suck their fingers.

332



Iran J Parasitol: Vol. 20, No. 3, Jul-Sep 2025, pp.327-336

Housing Conditions Affecting E. vermicu-
laris Prevalence

Housing conditions significantly influence
the prevalence of enterobiasis, particularly in
areas with limited sanitation and hygiene re-
sources. Inadequate sanitation facilities, such
as the absence of flush toilets or latrines, in-
crease infection risk due to practices like open
defecation, leading to environmental contami-
nation (44,45). Effective hygiene practices are
equally critical; poor access to clean water hin-
ders proper handwashing, a key preventative
measure against fecal-oral transmission of
pinworm eggs (46). Overcrowded living con-
ditions further exacerbate the issue by facilitat-
ing close contact among children, enhancing
the spread of infection (47,48).

Environmental cleanliness plays a direct
role in prevalence rates. Regular cleaning of
contaminated surfaces and linens can effec-
tively reduce the presence of pinworm eggs
(39). Poor ventilation in homes can also con-
tribute to airborne transmission, as contami-
nated dust accumulates in poorly ventilated
spaces. Importantly, education on hygiene
practices can mitigate the impact of adverse
housing conditions. Targeted interventions
have proven effective in lowering enterobiasis
prevalence, even in challenging living situa-
tions (19,39). Addressing these housing-
related factors is essential for developing
comprehensive public health strategies aimed
at reducing enterobiasis transmission in vul-
nerable populations.

Conclusion

Enterobius vermicularis in Thailand revealed
significant regional differences influenced by
socioeconomic, environmental, and behavioral
factors. Children aged 3 to 9 are most affect-
ed, with the highest prevalence around age 8,
largely due to behaviors like hand-to-mouth
activity and close contact with peers. The re-
search also found that socioeconomic status is
a key factor, as children from lower-income
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families often have higher infection rates due
to poor sanitation and limited access to clean
water.

The findings highlight the importance of
parental education, with higher education lev-
els correlating with lower infection rates. Fur-
thermore, housing conditions like inadequate
sanitation and overcrowding contribute signif-
icantly to transmission. Given these findings,
the study concludes with a call for urgent pub-
lic health interventions. Recommended ac-
tions include implementing routine screenings
in schools, deploying enhanced hygiene educa-
tion programs, addressing socioeconomic dis-
parities, adopting a household-focused ap-
proach to education, and improving living en-
vironments.
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