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Abstract  
Enterobiasis is an intestinal infection in humans, especially children, caused by pinworms 
(Enterobius vermicularis). Infection by Enterobius vermicularis worms occurs worldwide, 
especially in tropical regions and developing countries. Enterobius vermicularis infection can 
occur due to the ingestion of fertilized pinworm eggs. Usually, this process occurs through dirty 
fingers, contaminated food, or inhalation of air containing pinworm eggs. The transmission cycle 
of this disease is very simple, namely the transfer of worm eggs from the anus to the hands and 
then to the mouth. The purpose of this study was to identify the incidence of enterobiasis in 
preschool children in Arongan Lambalek District, West Aceh Regency in 2025. The study design 
was descriptive quantitative with a cross-sectional approach. Identification was carried out in the 
Microbiology Laboratory of the Aceh Ministry of Health Polytechnic. A purposive sample of 22 
children was selected from a population of 40 preschool children (aged 3–6 years), based on 
inclusion criteria: residing in Arongan Lambalek Village, aged 3–6 years, and having obtained 
parental written consent. Data collection was carried out using the anal swab method and data 
were obtained using the prevalence rate formula, then the data were presented in tabulated form. 
The results of the study on anal swab examination to see Enterobius vermicularis infection in 
preschool children in Gampong Arongan Lambalek, West Aceh in 2025 showed that of the 22 
samples examined, 5 people (22.73%) were found positive for Enterobius vermicularis worm 
infection, and 17 people (77.27%) were not infected. It can be concluded that the incidence rate 
of enterobiasis in preschool children in Arongan Lambalek District, West Aceh Regency in 2025 
was 22.73%. 
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1. INTRODUCTION  
Worm infestation remains a common health problem among children in both developed and 

developing countries (1)(2)(3)(4). Enterobiasis is a pinworm infection caused by the intestinal 
nematode parasite Enterobius vermicularis (5)(6). This worm is widespread throughout the world 
regardless of socioeconomic level, culture, or race (7). Humans are considered the sole host for 
Enterobius vermicularis. Globally, Enterobius vermicularis remains an under-recognized public 
health problem. This parasite infects an estimated 200 million people worldwide, with a 
disproportionate burden among children aged 5–10 years, who account for more than 30% of 
cases (8)(9)(10). This parasite has a simple and direct life cycle, and transmission occurs primarily 
through the fecal-oral route, autoinfection, or indirect contact with contaminated surfaces or 
airborne eggs. Children are most often affected due to poor hygiene, frequent hand-to-mouth 
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contact, and close contact at school or daycare (11). This parasite spreads easily among all family 
members, with frequent reinfections. 

According to the WHO, the incidence of enterobiasis varies significantly among children in 
various countries, with an average of around 12.9% and can reach 4–28%, particularly in areas 
with poor sanitation (12)(13). In Indonesia, helminth infections remain a public health problem, 
with prevalence varying between 2.5% and 62% depending on environmental conditions, 
sanitation, and community hygiene practices (14). Although data on the incidence of Enterobius 
vermicularis infections is limited, this infection is still frequently found in children, particularly in 
areas with low levels of personal hygiene. This suggests that the prevalence of Enterobius 
vermicularis infections in children can reach more than 20%, particularly in the preschool age 
group, which is at high risk due to suboptimal hygiene practices (13). Meanwhile, in Aceh 
Province, data on the incidence of enterobiasis have not been widely reported, underscoring the 
need for localized research to characterize the infection. 

Enterobiasis is asymptomatic in some patients, while others, especially children, may exhibit 
symptoms such as perianal pruritus, restlessness, loss of appetite, malnutrition, anemia, 
insomnia, and irritability. Ectopic enterobiasis can migrate to and involve organs such as the 
appendix, kidneys, and fallopian tubes, causing severe health complications(12)(15). The most 
common symptom of pinworm infection is itching around the anus (16). This itching most often 
occurs at night while the infected person is sleeping and can significantly disrupt sleep quality. 
Adult male pinworms measure 2 to 5 mm, and females measure 8 to 13 mm. The cecum of the 
large intestine is the primary site of pinworm survival, and egg-bearing females migrate at night 
to lay up to 15,000 eggs. Ingested eggs hatch in the duodenum, and larvae mature during 
migration to the large intestine (17). This disease is usually transmitted directly from an infected 
person to a healthy person. Transmission can also occur through habits such as sucking on toys, 
biting pencils, or playing in areas contaminated with pinworm eggs (18). Enterobiasis in children 
can affect their physical health, nutrition, and cognitive/psychological aspects. Infected children 
have lower weight/height (Z-score) and are more likely to be underweight and stunted (19)(20). 

Arongan Lambalek District, West Aceh Regency, is an area with a vulnerable early childhood 
population. Initial observations in Arongan Lambalek Village of children aged 3-6 years old 
showed risky behaviors, such as playing in dirty places, not washing hands with soap after 
defecation, the habit of putting fingers and objects in the mouth, and lack of parental supervision 
of nail hygiene. Parents' reports of children frequently experiencing anal itching at night 
strengthen the suspicion of pinworm infection in the area. Therefore, this study aims to provide 
an overview of Enterobius vermicularis infection in preschool children in Arongan Lambalek 
District in 2025 as an initial step in worm prevention efforts in West Aceh Regency. 

2. METHODOLOGY  
This study used a quantitative descriptive design with a cross-sectional approach, which 

aims to describe the incidence of enterobiasis in preschool-aged children in Arongan Lambalek 
District, West Aceh Regency. The location of the study sample collection was in Arongan 
Lambalek District, West Aceh Regency, while microscopic examination was conducted in the 
Microbiology Laboratory of the Medical Laboratory Technology Department of the Aceh Ministry 
of Health Polytechnic from July to August 2025. The population in this study was 40 preschool 
children (3-6 years old).  

A sample of 22 children was selected using purposive sampling technique based on the 
following criteria. Inclusion criteria: (1) children aged 3–6 years residing in Gampong Arongan 
Lambalek; (2) children whose parents/guardians provided written informed consent; and (3) 
children who were present at the time of data collection. Exclusion criteria: (1) children who had 
received anthelmintic treatment within the preceding four weeks; and (2) children with diarrhea or 
other acute gastrointestinal conditions at the time of sampling. 

Specimens were collected using the anal swab method: transparent adhesive tape was 
applied to the perianal area in the morning before the child bathed or defecated. The tape was 
then affixed directly to a glass slide and examined under a light microscope at 10× and 40× 
magnification to detect the presence of Enterobius vermicularis eggs. This standard adhesive-
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tape (Graham) technique is well-established for pinworm diagnosis and does not require 
additional staining (5). Data obtained from the anal swab examination were analyzed descriptively 
to determine prevalence. 

This study was approved by the Research Ethics Committee of Poltekkes Kemenkes Aceh. 
Written informed consent was obtained from the parents or legal guardians of all participating 
children prior to specimen collection. 

The prevalence calculation is carried out using the following formula: 
 

Prevalence (%) =
𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑜𝑜𝑜𝑜 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑜𝑜𝑜𝑜 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒
× 100 

 
Description: 
• Positive samples =  number of children in whom Enterobius vermicularis eggs were found 

during anal swab tests. 
• Number of samples = all children examined. 
 

3. RESULTS  
Based on laboratory examinations of 22 anal swab samples from preschool-aged children in 

Arongan Lambalek District, West Aceh, the results are as shown in Table 1: 

Table 1. Results of Anal Swab Examination: Prevalence of Enterobius vermicularis in 
Preschool-aged Children in Arongan Lambalek District, West Aceh Regency. 

No Number of 
Samples 

Research Result Total 

Positive (n) % Negative (n) % n % 

 

1 

 

22 

 

5 

 

22.73 

 

17 

 

77.27 

 

22 

 

100 

 
Based on Table 1, it can be seen that of the 22 samples examined, only 5 children (22.73%) 

were found to be positive for Enterobius vermicularis worm eggs, as seen in (Figure 1) and the 
majority of 17 children (77.27%) were negative for Enterobius vermicularis worm eggs. 

 

                               
   (A)      (B) 
Figure 1. Microscopic Examination Results of Enterobius vermicularis Eggs in Positive Samples 

(A) Enterobius vermicularis eggs filling the field of view 
(B) Enterobius vermicularis eggs at 40x magnification 

Enterobius vermicularis eggs 
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The results of an anal swab study on the prevalence of Enterobius vermicularis in preschool-
aged children in Arongan Lambalek District, West Aceh Regency in 2025 showed that 5 
respondents (22.73%) were positive for Enterobius vermicularis infection and also showed that 
the majority of respondents (77.27%) were negative or not infected with Enterobius vermicularis. 
This figure indicates that the incidence of enterobiasis in Arongan Lambalek District is still found, 
especially in preschool-aged children who have a high risk of worm infections. 

Enterobius vermicularis is an intestinal nematode that frequently infects humans. Its easy 
transmission and simple life cycle make this infection common, especially in crowded 
environments and groups of children. Analysis of respondents who tested positive for infection 
indicates that enterobiasis can be influenced by various factors, particularly poor personal 
hygiene (21). Preschool-aged children have a habit of putting their hands and objects into their 
mouths and not washing their hands before eating. This is in accordance with the results of 
research by Mustar et al. (2018) who stated that the habit of washing hands before eating using 
clean or running water plays an important role in preventing worm infections, because washing 
hands with clean or running water can remove dirt, dust, and worm eggs that stick to the surface 
of the skin and nails on both hands (22). In addition, poor nail hygiene also greatly influences the 
incidence of enterobiasis, this is in line with research conducted by Salbiah (2018) which showed 
the rate of Enterobiasis infection in students of SDN 060818 Jalan M. Nawi Harahap, Medan Kota 
District was 40% while the cleanliness of the students' hands and nails was still considered poor, 
namely 60% (23). Other factors can also occur from contamination through contact between 
infected children and exposure to dust, clothing or bed linen containing worm eggs. This is in 
accordance with the characteristics of Enterobius vermicularis which has eggs that are infective 
in a short time and easily spread in crowded environments. As stated by Okta et al. (2023), there 
is a linear relationship between poor Clean and Healthy Lifestyle Behavior and increase in the 
incidence of enterobiasis in children (24). 

The majority of respondents (77.27%) were negative for infection, which may reflect the 
positive impact of preventive efforts at the family and community level. Children in Arongan 
Lambalek with good hygiene habits, including regular nail clipping and handwashing, appear to 
be at lower risk of infection, consistent with findings Okta et al. (2022) that children demonstrating 
good PHBS behavior have significantly lower rates of enterobiasis (25). The active role of 
Posyandu and Puskesmas in delivering health education in this district is also likely to have 
contributed to this protective effect. In accordance with WHO recommendations, maternal and 
child health services at Posyandu function as promotional and preventive platforms against 
infections such as enterobiasis, and the role of mothers as primary health educators in the home 
is crucial for children’s hygiene practices (26). 

Although the majority of children were free from infection, the presence of 22.73% positive 
cases still warrants serious attention. This finding calls for integrated health interventions involving 
health workers, community cadres, and parents, with the goal of reducing the prevalence of 
enterobiasis to below 10% in line with WHO targets for Soil-Transmitted Helminthiasis control. 

4. CONCLUSIONS 
The incidence of enterobiasis in preschool children in Arongan Lambalek District, West Aceh 

in 2025 showed a prevalence of 22.73% (5 children positive) and 77.27% (17 children negative). 
Preventive efforts through education on Clean and Healthy Lifestyle Behavior, regular nail 
clipping, and compliance with periodic deworming medication are highly recommended to reduce 
this prevalence. This study has several limitations that should be acknowledged. First, the sample 
size was relatively small (n = 22 of 40 eligible children), which limits the statistical power of the 
findings. Second, specimen collection was performed at a single time point using one anal swab 
per child; the sensitivity of a single anal swab for detecting Enterobius vermicularis is 
approximately 50%, and WHO and CDC guidelines recommend three consecutive morning 
swabs to improve sensitivity. Therefore, the true prevalence may be underestimated. Third, the 
use of purposive sampling limits the generalizability of findings to the broader population of 
preschool children in Arongan Lambalek District or West Aceh Regency. Fourth, no structured 
assessment of risk factors such as hygiene behavior, socioeconomic status, or household 
crowding was performed, precluding a risk factor analysis. Additionally, individual demographic 
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data (sex and age subgroup) were not systematically recorded, preventing a breakdown of 
prevalence by demographic variables. Future studies with larger probability-based samples, 
multiple swab collections, systematic demographic recording, and structured risk factor data 
collection are recommended. 
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