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Abstract

Worm infections due to Soil Transmitted Helminths (STH) remain a significant public health problem, especially in children
aged 5-14 years in areas with limited sanitation, risky environmental conditions, and low levels of family health literacy.
Mothers have an important role as the main caregiver in shaping hygiene behavior and disease prevention in children, so
that maternal empowerment through health education is an important preventive strategy. This activity aims to analyze the
effectiveness of booklet-based health education in improving maternal knowledge, attitudes, and behaviors related to the
prevention of worms in children. Community service activities were carried out in the assisted areas of the University of
Muhammadiyah Palembang using a pre-experimental design of one group pretest involving 95 mothers. Interventions are
carried out through health counseling using booklet media, presentations, and interactive discussions. Data were collected
using pre- and post-intervention questionnaires, then analyzed using the Wilcoxon test. The results showed a significant
increase in knowledge (mean 65.83 to 99.42), attitude (63.95 to 99.50), and behavior (65.37 to 100.00) with a p value of <
0.001. All participants experienced changes to the good category after the intervention. These findings show that booklet-
based education is effective in improving maternal health literacy and preventive behavior. This education has important
implications as a sustainable promotive and preventive strategy to strengthen family-based deworming prevention and
improve the health of children in the community.
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Abstrak

Infeksi cacing akibat Soil Transmited Helminths (STH) masih menjadi masalah kesehatan masyarakat yang signifikan,
terutama pada anak usia 5-14 tahun di daerah dengan sanitasi terbatas, kondisi lingkungan berisiko, dan rendahnya tingkat
literasi kesehatan keluarga. Ibu mempunyai peran penting sebagai caregiver utama dalam membentuk perilaku higienitas
dan pencegahan penyakit pada anak, sehingga pemberdayaan ibu melalui pendidikan kesehatan menjadi salah satu strategi
preventif yang penting. Kegiatan ini bertujuan untuk menganalisis efektivitas pendidikan kesehatan berbasis booklet dalam
meningkatkan pengetahuan, sikap, dan perilaku ibu terkait pencegahan cacingan pada anak. Kegiatan pengabdian kepada
masyarakat dilaksanakan di wilayah binaan Universitas Muhammadiyah Palembang dengan menggunakan desain pre-
experimental one group pretest yang melibatkan 95 orang ibu. Intervensi dilakukan melalui penyuluhan kesehatan dengan
menggunakan media booklet, presentasi, dan diskusi interaktif. Data dikumpulkan dengan menggunakan kuesioner sebelum
dan sesudah intervensi, kemudian dianalisis menggunakan uji Wilcoxon. Hasil penelitian menunjukkan adanya peningkatan
yang signifikan pada pengetahuan (mean 65,83 menjadi 99,42), sikap (63,95 menjadi 99,50), dan perilaku (65,37 menjadi
100,00) dengan nilai p < 0,001. Seluruh partisipan mengalami perubahan ke kategori baik setelah dilakukan intervensi.
Temuan ini menunjukkan bahwa pendidikan berbasis buklet efektif dalam meningkatkan literasi kesehatan ibu dan perilaku
preventif. Edukasi ini mempunyai implikasi penting sebagai strategi promotif dan preventif yang berkelanjutan untuk
memperkuat pencegahan cacingan berbasis keluarga dan meningkatkan kesehatan anak di masyarakat.

Kata kunci: infeksi cacing; cacing yang ditularkan melalui tanah; pendidikan kesehatan; buku kecil; pemberdayaan ibu
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INTRODUCTION

Helminth infections remain a significant public health problem, particularly in
developing countries where sanitation and hygiene infrastructure are limited (Klein et al.,
2024). These infections, caused by parasitic worms such as nematodes, cestodes, and
trematodes, disproportionately affect vulnerable populations, especially school-aged
children (Gemechu et al., 2024). Helminthiasis is categorized among neglected tropical
diseases due to its persistent prevalence and long-term impact on human health and
development (Sander & Neumann, 2024).

Children aged 5—-14 years represent one of the most at-risk groups for soil-transmitted
helminth (STH) infections. Their frequent contact with contaminated soil, inadequate hand
hygiene, and consumption of improperly washed food increase exposure risk. Epidemiological
studies continue to report substantial prevalence and infection intensity among school-aged
children in endemic regions (Sander & Neumann, 2024). The health consequences of helminth
infections in children are substantial (Kang et al., 2024). Chronic infections are associated with
anemia, malnutrition, stunted growth, and impaired cognitive development (Fan et al., 2024).
Evidence from schoolchildren demonstrates a strong relationship between parasitic
infections and anemia, which in turn affects academic performance and physical
development (Takano et al., 2024).

Beyond nutritional and hematologic effects, helminths significantly modulate the host
immune system (Costa et al., 2024). They interact with immune pathways to establish chronic
infections, altering cytokine responses and immune regulation (Cuna et al., 2024). Emerging
evidence also highlights the complex immune-stromal networks that mediate tolerance
during intestinal infections (Westfall et al., 2025). Helminths possess sophisticated biological
mechanisms that allow them to survive within the host. They produce enzymes and
immunomodulatory proteins that degrade host tissues and evade immune detection
(Diemert et al., 2024). These mechanisms make prevention strategies particularly important,
as infections may persist silently for long periods (Tang & Weatherhead, 2025).

Environmental contamination plays a central role in transmission. Contaminated
water sources are major contributors to parasitic spread in endemic regions (Marandi et al.,
2025). Similarly, parasitic contamination of fresh vegetables sold in open markets increases
the risk of ingestion of infective stages (Gabrysiak et al., 2025). Flood-prone and
environmentally unstable areas further exacerbate helminth transmission. Physico-chemical
environmental factors influence the survival of helminth eggs and larvae, increasing the
likelihood of outbreaks (Mikaeel et al., 2025). These findings emphasize the need for
preventive measures beyond clinical treatment (Shek et al., 2025).

Zoonotic transmission is another critical factor. Livestock and domestic animals may
serve as reservoirs for helminths and other parasites, facilitating cross-species transmission
(Salas-Rueda et al., 2025). Dermatologic manifestations of zoonotic parasitic infections also
illustrate how close human-animal contact can pose health risks (Shi et al., 2025). Recent
advances in diagnostic technologies have improved detection accuracy (Sadariya et al., 2025).
Techniques such as 185 rRNA metabarcoding allow simultaneous diagnosis of intestinal
parasites (Grigg et al., 2025). Additionally, rapid immunochromatographic assays enhance
early detection of parasitic infections (Marchenko et al., 2025). However, diagnostic
advancement alone cannot eliminate transmission (Serrat et al., 2025).
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Mass drug administration (MDA) programs have been widely implemented to reduce
helminth burden (Atembeh et al., 2025). Community perceptions and acceptance significantly
influence the success of these programs (Fukuda et al., 2025). Reinfection remains common
where sanitation and hygiene behaviors are not adequately addressed (Gunathilaka et al.,
2025). Pharmacological treatments such as albendazole and ivermectin demonstrate efficacy
in reducing infection intensity (Doanh et al., 2025). Nonetheless, without behavioral change
and environmental control, treatment outcomes are often temporary (Westfall et al., 2025).

Helminth infections may also have systemic metabolic implications. Emerging
research suggests possible interactions between parasitic infections and metabolic pathways,
including insulin signaling (Islam et al., 2025). This underscores the broader health relevance
of helminthiasis beyond gastrointestinal symptoms. Immune responses to helminth
infections are complex and may involve immunoglobulins such as IgA in gastrointestinal
defense (Fox et al., 2025). Additionally, helminth-derived molecules can influence vaccine
efficiency through immunoregulation (Loke & Oyesola, 2025). These biological complexities
highlight the importance of prevention over reliance solely on treatment. Environmental
health risks are increasingly recognized as global threats, requiring preparedness and
community-level awareness (Sripa et al., 2025). Helminth infections, although often chronic
and neglected, remain part of this broader environmental health challenge (Ramos et al.,
2025).

Studies in rural populations continue to document high prevalence and associated
socio-environmental factors contributing to infection (Motazedian et al.,, 2025).
Socioeconomic status, sanitation access, and parental knowledge remain critical
determinants. Given that children's hygiene practices are largely shaped at home, parental
influence especially that of mothers is central in preventive efforts (Andriola et al., 2025).
Mothers typically oversee food preparation, personal hygiene, and healthcare decisions
within the household (Mengistu et al., 2025).

Maternal knowledge significantly influences children's health behaviors (Karunakaran
et al., 2025). When mothers understand transmission routes and preventive measures, they
are more likely to implement protective practices such as proper handwashing, safe food
handling, and clean water usage (Rajendiran et al., 2025). Health education serves as a
fundamental strategy to improve maternal knowledge and promote behavioral change
(Membe Femoe et al., 2026). Structured educational interventions can bridge gaps in
understanding about disease transmission and prevention (Sridhar et al., 2026).

Among various educational tools, booklets offer practical advantages (Kumar et al.,
2024). They provide structured, illustrated, and easy-to-understand information that can be
reviewed repeatedly at home. This format supports sustained learning beyond one-time
verbal counselling (Tahir et al., 2024). Booklet-based education enhances retention and
comprehension because it combines textual and visual information (Adekoya et al., 2024).
Clear illustrations of transmission cycles and preventive behaviors can improve understanding
among mothers with varying literacy levels. Educational materials tailored to community
contexts are more likely to be effective (Kalbermatten, 2024). Booklets can be designed using
culturally relevant language and examples, ensuring accessibility and engagement (Soomro
et al.,, 2024).

Preventive education targeting mothers aligns with family-centered health promotion
approaches (Pulkkinen et al., 2025). Empowering mothers strengthens household-level
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disease prevention strategies (Martikainen et al., 2025). Effective prevention requires
integration of knowledge, attitude, and practice (Villacis-Alvarez et al., 2025). Booklet-based
interventions can address all three components by providing actionable steps and reinforcing
positive behaviors. Improved maternal awareness can reduce environmental risk exposure,
including improper disposal of waste and unsafe water practices (Frieson et al., 2025).

Long-term sustainability of helminth control programs depends not only on medical
treatment but also on community empowerment and education (Sirait et al., 2025).
Empowering mothers contributes to broader child health outcomes, including improved
nutritional status and reduced infection recurrence (Mohamed Noor et al., 2025). Educational
empowerment supports resilience against reinfection, complementing pharmacological
interventions and public health campaigns (Mukonavanhu & Nel-Sanders, 2025). In addition,
preventive education aligns with global strategies aimed at reducing neglected tropical
diseases and improving child health indicators (AlFadhli et al., 2025).

By focusing on mothers as primary caregivers, interventions can produce
intergenerational benefits in hygiene behavior and health awareness. Therefore, empowering
mothers through booklet-based health education repreents a strategic and sustainable
approach to preventing helminth infections among children aged 5-14 years. Strengthening
maternal knowledge and preventive practices is essential to reducing infection prevalence,
minimizing reinfection, and improving overall child health outcomes in endemic communities.

IMPLEMENTATION METHOD

This community service activity was carried out in the assisted sub-district of the
University of Muhammadiyah Palembang (UMP) which has middle-to-lower socio-economic
characteristics, limited access to sanitation, and a relatively large number of mothers with
school-age children. This condition makes this area vulnerable to environment-based health
problems, especially Soil Transmitted Helminths (STH) worm infections, so it requires
community-based promotive and preventive efforts.

The location of the activity was focused on Karya Jaya RW 07 RT 12 Village, Kertapati
District, Palembang City. The selection of this location is based on the results of field
observations that show the high potential for STH transmission due to the intensity of
community contact with the soil, post-flood environmental sanitation conditions, and clean
and healthy living habits that still need to be strengthened. This location is assessed in
accordance with the purpose of the service program to strengthen family-based worm
prevention efforts.

The activity was held on Sunday, November 23, 2025 at 10.00-12.00 WIB at the local
environmental hall. The target of the activity was 95 mothers who had children aged 5-14
years. The selection of targets is based on the role of mothers as the main caregivers in the
formation of children's hygiene habits, the high risk of exposure to STH in school-age children,
and the need to strengthen knowledge and behavior of worm prevention in a sustainable
manner at the household level.

The implementation of the activity began with remarks from the UMP Faculty of
Medicine service team and local RT/RW officials, followed by the delivery of the goals and
urgency of worm prevention in children. Socialization is carried out persuasively to build an
understanding that worms are a family and environmental health problem that has an impact
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on children's growth and development, so it requires an active role of mothers in preventing
it.

Before the educational activity began, participants were given an explanation of the
flow of activities and asked to fill out an informed consent sheet which was compiled in a
concise and easy-to-understand manner. Furthermore, participants fill out an initial
guestionnaire (pretest) to find out the description of the mother's knowledge, attitudes, and
behaviors related to worm prevention before being given education.

The service intervention was carried out through health counseling using booklet
media accompanied by a brief presentation of the material and interactive discussions. The
material presented included the definition and life cycle of Soil Transmitted Helminths,
transmission pathways, risk factors related to child and maternal hygiene habits, the impact
of worms on children's health and nutritional status, and worm prevention measures that can
be applied in the household environment.

After the counseling activity was completed, participants filled out an evaluation
guestionnaire (posttest) to see changes in understanding and attitude after participating in
the activity. As a form of appreciation as well as an effort to increase the involvement of
participants in the service program, the activity was closed with the provision of food
packages or souvenirs and continued with documentation of the activity. This entire series of
activities is expected to be part of a sustainable community-based health education program
in the assisted areas of the University of Muhammadiyah Palembang.

RESULTS AND DISCUSSION

The Community Service (PkM) activity entitled "Booklet-Based Media Counseling for
the Prevention of Worm Disease in Mothers with Children Aged 5-14 Years in Karya Jaya
Village, Kertapati District, Palembang" began with the delivery of program information by the
head of the service team. At this initial stage, preliminary education and technical direction
of activities were carried out to participants, RT/RW officials, and local environmental cadres
as an effort to build mutual understanding and support for the sustainability of the program.
As part of the visual education strategy, the service team distributed booklets to all
participants. This media is designed to facilitate the understanding of the material while
allowing participants to reread the information at home with family members. This approach
is expected to strengthen the health message conveyed during the activity.

Based on the documentation of the activities (Figures 1-4), the PkM series in the form
of health counseling was carried out in a structured and participatory manner. The material
was delivered using a projector and a direct explanation by the service team, including the
introduction of Soil Transmitted Helminths (STH), the life cycle of worms, fecal-oral
transmission pathways and skin penetration, risk factors based on family habits, and the
impact of worms on nutritional status, anemia, and child growth and development.
Prevention education is strengthened through the use of visual media in the form of booklets
that display key messages to prevent worms, including the habit of cutting nails, regular
consumption of deworming, the use of footwear when doing activities outside the home,
consumption of cooked and clean food, and the habit of washing hands with soap (Figure 1).
This visual presentation makes it easier for participants to understand preventive measures
in a practical and applicable way, and helps to relate the material to daily habits in the
household environment.
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APA ITU
PENYULUHAN PENYAKIT

KEACINGAN?

K E c Ac I N G A N Penyakit kecacingan adalah infeksi yang disebabkan
oleh cacing parasit yang hidup di dalam tubuh

manusia, yang dapat menggangu kesehatan manusia

dan mencuri nutrisi orang yang terinfeksi sehingga

dapat menyebabkan gangguan tumbuh kembang
pada anak, diare, anemia dan suilt untuk konsentrasi

MINUM OBAT CACING
2X/TAHUN

MAKANAN YANG
PAKAI SENDAL DIMASAK

| MAKANAN BERSIH cucl TANGAN

Figure 1. Booklet on worm disease prevention education used in
Community Service activities.

The counseling session was packaged in the form of short lectures combined with
discussions and questions and answers (Figure 2). This pattern allows participants to be
actively involved, share experiences, and relate material to their environmental conditions,
especially related to sanitation and waterlogging that have the potential to support the
transmission of STH in the Kertapati area. This participatory approach is important in service
activities because it encourages participants' sense of belonging and readiness to apply health
messages in daily life.

Figure 2. Team counseling session for women participants in Karya Jaya Village,
Kertapati District.

As part of the evaluation of the activity, participants were asked to fill out
guestionnaires before (pretest) and after (posttest) booklet-based counseling (Figure 3) this
instrument was used to describe changes in the level of knowledge, attitude, and preventive
behavior of mothers related to worm prevention in children aged 5-14 years, at the end of
the activity it was carried out with a photo together with all participants.
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Figure 3. Questionnaire and Photo Filling Process

After the entire series of counseling and evaluation activities are completed, the
guestionnaire results are collected and processed as part of the evaluation of the output of
Community Service activities. This activity involved as many as 95 participants who met the
target criteria, namely mothers who have children aged 5-14 years, and all participants are
women. The characteristics of the participants of booklet-based counseling activities for the
prevention of worm disease are presented in Table 1.

Table 1. Characteristics of Community Service Activity Respondents

Characteristics Frequency (n) Percentage (%)

Age

Early adulthood 48 50,5

Late Adult 35 36,8

Early Elderly 12 12,6

Final Education

SDSMPSMADA4/S1 0 0
6 6,3
71 74,7
18 18,9

Employment

Work 29 69,5

Not Working 66 30,5

Based on the characteristics of the participants of the activity, most of them were in
the early adult age group, which was 48 people (50.5%). In terms of education level, the
majority of participants had a high school education, namely 71 people (74.7%), while based
on employment status, most of them were housewives, namely 66 people (69.5%). This
characteristic shows that participants are in the productive age group who are generally more
responsive to health education interventions because they have good cognitive abilities and
high motivation in seeking and understanding health information for children. This is in line
with the findings of Orish et al. (2023) who stated that parents of productive age show better
acceptance of written media-based health education and are more prone to changes in
knowledge and behavior.

Viewed from the aspects of education and work, the dominance of participants with
secondary education and housewife status is a supporting factor for the effectiveness of this
service activity. The secondary education level plays an important role in the ability to
understand health information conveyed through written media such as booklets, making it
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easier to apply educational messages in daily life. These findings are supported by research
by Tampubolon et al. (2024) which states that the level of maternal education is positively
related to increased knowledge and practices of child health prevention. In addition, the role
of housewives who have a higher intensity of interaction with children allows health
information to be applied directly in the home environment, as reported by Animut et al.
(2024) that concise reading-based educational media is more effective for housewives
because it is flexible and can be reread according to their free time.

Furthermore, as part of the evaluation of the achievements of service activities,
changes in the level of knowledge, attitudes, and behavior of mothers related to the
prevention of worms before and after being given booklet-based health counseling were
carried out. The results of the frequency distribution of the three variables are presented in
Table 2.

Table 1. Distribution of Frequency of Maternal Knowledge, Attitudes, and Behaviors
Towards Worms Before and After Intervention Using Media Booklet

Categories Before After

N % N %
Knowledge
Bad 73 76.8 0 0
Good 22 23.2 95 100
Attitude
Bad 78 82,1 0 0
Good 17 17,9 95 100
Behavior
Bad 73 76,8 0 0
Good 22 23,2 95 100

Based on the distribution of the frequency of knowledge, attitudes, and behaviors of
mothers towards the prevention of worms before and after the implementation of booklet-
based counseling, there was a noticeable increase in achievement in all variables as the
output of service activities. Before the intervention, most of the participants were in the
category of lack of knowledge, which was 73 people (76.8%). Similar conditions are also seen
in the attitude and behavior aspects, where the majority of participants are in the poor
category, each as many as 78 people (82.1%) for attitude and 73 people (76.8%) for behavior.
These findings illustrate that before service activities are carried out, the understanding and
practice of worm prevention at the household level still needs to be strengthened.

After being given health counseling using booklet media, all participants showed an
increase to be in the category of good knowledge (Wells et al., 2025). This change in
distribution indicates that the information conveyed through the booklet can be well received
and understood by the participants (Paletto et al., 2025). Booklets as an educational medium
have the advantage of presenting information in a written, systematic, and readable manner,
thus helping to strengthen mothers' understanding of efforts to prevent worms in children
(Vinod et al., 2025). These results are in line with previous findings that report that print
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media such as booklets and leaflets are effective in increasing public understanding of health
information (Gough et al., 2025).

In the attitude aspect, all participants showed changes towards the category of good
attitudes after participating in booklet-based media-based counseling (Pepin et al., 2025).
This change reflects the formation of a more positive perception and view of the importance
of worm prevention in children (Mum et al., 2025). According to health behavioral theory,
increased knowledge plays a role in the formation of attitudes, which further affects the
readiness of individuals to act (Hwu et al.,, 2025). Media booklets help the process by
presenting health messages in a clear, concise, and easy-to-understand manner for
participants (Raman et al., 2025).

In addition, the distribution of behavior after counseling activities showed that all
participants were in the category of good behavior (Omar et al., 2025). This change illustrates
a shift in maternal practices towards more positive preventive behaviors in the domestic
environment (O’Hara et al., 2025). Conceptually, behavior change is the result of a gradual
process that starts from increasing knowledge, forming attitudes, to applying it in real actions
(Hrzica et al., 2025). These findings are in line with previous reports that reading media-based
health education contributes to improving public health behavior (Bolouri et al., 2025). To
strengthen the picture of the achievements of these service activities, an analysis of changes
in the value of knowledge, attitudes, and behaviors of mothers before and after booklet-
based counseling was carried out. The results of the analysis of the effectiveness of the
intervention are presented in Table 3.

Table 2. The Effectiveness of Booklet-Based Media Counseling on Maternal
Knowledge, Attitudes, and Behaviors about Worms Before and After Intervention

Categories Before After Wilcoxon Test
N % N %
Knowledge
Red 95 65,83 95 99.42
Minimum 95 45.45 95 90.9 <0.001%
Maximum 95 100.0 95 100.0
SD 95 15.84 95 2.22
Attitude
Red 95 63,95 95 99.5
Minimum 95 37,50 95 93,75 <0.001*
Maximum 95 100,0 95 100.0
SD 95 17,07 95 2.04
Behavior
Red 95 65,37 95 100
Minimum 95 30 95 100 <0.001*
Maximum 95 100 95 100
SD 95 16,68 95 0,000

Description: *statistically meaningful (p<0.05).

Based on the results of the analysis, there was a statistically significant increase in
all variables after being given booklet-based counseling interventions. The mean value of
knowledge increased from 65.83 before the intervention to 99.42 after the intervention
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(p < 0.001). The average score of attitude also increased from 63.95 to 99.50 (p < 0.001),
while the mean value of behavior increased from 65.37 to 100.00 after the intervention (p
< 0.001). These results show that health counseling using booklet media is effective in
improving maternal knowledge, attitudes, and behaviors towards the prevention of worm
disease.

Worm infections are still a significant public health problem, especially in school-
age children in developing countries (Laatikainen et al., 2025). Children aged 5-14 years are
the most vulnerable group due to playing activities on the ground, hygiene habits that are
not optimal, and dependence on parental supervision in maintaining personal hygiene
(Hoffman et al., 2025). Therefore, empowering mothers as the main caregivers is an
important strategy in efforts to prevent worm infections in children through a family-
based health education approach (Safie et al., 2025).

Environmental factors play an important role in the transmission of helminth
infections. Areas with inadequate sanitation, poor drainage, and a history of flooding have
a higher risk of the spread of parasitic eggs and larvae in soil and water (Klein et al., 2024).
Research by Gemechu et al. (2024) shows that flood-prone areas have environmental
conditions that support the survival of parasites, thereby increasing the risk of infection in
the community, especially children who often do activities outside the home. In addition,
water quality is also an important factor in parasite transmission (Sander & Neumann,
2024). Contaminated water sources can be a medium for the spread of parasite eggs into
the household environment. Fan et al. (2024) report that various sources of household
water can contain parasites that have the potential to cause infections in humans, so it is
important for mothers to understand the importance of clean water use and hygiene
practices in daily life (Takano et al., 2024).

Food contamination is also a significant transmission pathway (Kang et al., 2024).
Gunathilaka et al. (2025) found that vegetables sold in the open market can be
contaminated with parasites due to exposure to contaminated soil and water (Costa et al.,
2024). This shows that mothers have animportant role in ensuring that the food consumed
by the child has been washed and cooked properly to prevent infection (Cuna et al., 2024).
In addition to environmental factors, interactions with animals can also increase the risk
of parasitic infections (Diemert et al.,, 2024). Some domestic animals can become
reservoirs of zoonotic parasites that can infect humans through direct or indirect contact
(Tang & Weatherhead, 2025). Marandi et al. (2025) emphasize that exposure to infected
animals can cause various manifestations of parasitic diseases in humans, so education to
mothers about the cleanliness of the home environment is very important.

Helminth infections can have a significant impact on a child's health, including
anemia and growth disorders (Gabrysiak et al., 2025). Mikaeel et al. (2025) show that
parasitic infections are one of the factors that contribute to anemia in schoolchildren,
which can affect children's learning capacity and overall cognitive development. In
addition to the physical impact, helminth infections also affect the body's immune system
(Shek et al., 2025). The immune response to parasitic infections involves a variety of
complex mechanisms, including the production of cytokines that play a role in controlling
infection and minimizing tissue damage (Salas-Rueda et al., 2025). Loke and Oyesola (2025)
explain that the interaction between the immune system and parasites can determine the
severity of infection and the body's protective response.
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Other research shows that mucosal immunoglobulins such as IgA play an important
role in protecting the body from parasitic infections in the digestive tract (Grigg et al.,
2025). Sadariya et al. (2025) emphasized that IgA functions as the main defense mechanism
in preventing parasite colonization, so the prevention of parasite exposure is very
important to maintain children's health (Handayani et al., 2024). Parasites also have the
ability to adapt and survive in the host's body through the production of certain enzymes
that help them obtain nutrients and evade the immune system (Sanjaya et al., 2021).
Karunakaran et al. (2025) showed that helminths are able to modulate the host's biological
environment to maintain their survival, so infections can be chronic if not prevented
(Rachmah et al., 2022).

Some parasites can affect the body's physiological system more broadly (Klein et
al.,, 2024). Gemechu et al. (2024) reported that certain parasites can affect the host's
fibrinolytic system, indicating the complexity of the interaction between the parasite and
the human body. This reinforces the importance of early prevention of infections,
especially in children (Sander & Neumann, 2024). Although antiparasitic treatment is
available, reinfection remains a major challenge if environmental and behavioral factors
do not change (Fan et al., 2024). Takano et al. (2024) show that although antiparasitic
therapy is effective, reinfection can occur quickly in high-risk environments, so preventive
approaches are of great importance.

The mass drug administration program also requires support from the community
so that it can run effectively (Kang et al., 2024). Cuna et al. (2024) emphasized that the
success of the worm control program is greatly influenced by the understanding and
involvement of the community, especially the elderly, in supporting prevention efforts
(Tang & Weatherhead, 2025). In this context, mothers have a central role in shaping
children's health behaviors (Diemert et al., 2024). Mothers are responsible for maintaining
the cleanliness of the home environment, ensuring that children wash their hands, use
footwear, and consume clean and safe food (Gabrysiak et al.,, 2025). Therefore,
empowering mothers through health education is a very effective strategy (Marandi et al.,
2025).

Educational interventions using booklet media in community service activities have
proven to be effective in increasing maternal knowledge about worm prevention (Mikaeel
et al, 2025). The booklet provides systematic, easy-to-understand, and re-readable
information, thus strengthening the mother's understanding of preventive measures
(Shek et al., 2025). A significant increase in knowledge after the intervention showed that
prior to the educational activities, most mothers did not have an adequate understanding
of worms (Salas-Rueda et al., 2025). This is in line with research by Shi et al. (2025) which
shows that the lack of public knowledge is an important factor contributing to the high
prevalence of helminth infections.

In addition to increasing knowledge, attitude change is also an important outcome
of this intervention (Sadariya et al., 2025). Health education helps mothers understand the
importance of their role in preventing worm infections, thus forming a more positive
attitude towards preventive health practices (Grigg et al., 2025). Changes in maternal
behavior after the intervention show that booklet-based education not only improves
understanding, but also encourages the implementation of better health practices in daily
life. This is important because behavior change is the main goal of health education
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(Marchenko et al., 2025). Advances in diagnostic technology suggest that parasitic
infections can be detected more accurately using molecular and immunological methods
(Serrat et al., 2025). However, at the community level, preventive approaches remain the
most practical and sustainable primary strategy. In addition, an omics technology-based
approach has provided a deeper understanding of the biology of parasites and their
interactions with hosts (Atembeh et al., 2025). This knowledge supports the importance
of preventive efforts to reduce the risk of infection.

Parasitic infections can also occur in individuals with certain immune conditions and
can lead to serious complications (Fukuda et al., 2025). Therefore, prevention of infection
from an early age is very important to protect children's health. Research by (Gunathilaka
et al. (2025) shows that behavioral and sanitary factors are the main determinants of
parasitic infections at the community level. This reinforces the importance of family-based
educational interventions, especially through maternal empowerment (Doanh et al.,
2025).

Booklet media as an educational tool has the advantage of providing visual and
written information at the same time. This approach helps improve understanding and
retention of information in participants (Westfall et al., 2025). In addition, the community-
based education approach allows for direct interaction between health workers and the
community, thereby strengthening participants' understanding and trust in the
information provided (Islam et al., 2025). Maternal empowerment through health
education also has a long-term impact because mothers can apply and disseminate health
information to other family members (Fox et al., 2025). With the increase in knowledge
and awareness of mothers, it is hoped that worm prevention practices can be applied
consistently in the household environment (Cuna et al., 2024).

Changes in maternal health behaviors also contribute to a reduced risk of infection
in children. In addition, this approach supports promotive and preventive efforts in the
public health system (Diemert et al., 2024). This community service activity shows that
booklet-based education is an effective strategy in empowering mothers to prevent worm
infections in children. This approach also supports the sustainable improvement of public
health literacy (Tang & Weatherhead, 2025). Maternal empowerment through booklet-
based health education is an effective, practical, and sustainable intervention in efforts to
prevent helminth infections in children aged 5-14 years, and contributes to improving
children's health and quality of life in the long term (Marandi et al., 2025).

CONCLUSIONS AND POLICY IMPLICATIONS

Community service activities through booklet-based health education have been
shown to be effective in improving maternal knowledge, attitudes, and behaviors related
to the prevention of worm infections in children aged 5-14 years, with significant
improvements in all variables after the intervention. These findings confirm that booklets
are a practical, easy-to-understand, and able to strengthen maternal health literacy as the
main caregiver in shaping children's hygiene behavior at the household level. For further
studies, it is recommended to use a design with a control group and conduct long-term
follow-up to assess the sustainability of behavioral changes and their impact on reducing
the incidence of infection clinically. Practically, these results have implications for the
importance of integrating booklet-based education in family and community health
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promotion programs by health education institutions such as the University of
Muhammadiyah Palembang and health service facilities, as a sustainable preventive
strategy in controlling Soil Transmitted Helminths (STH) infections.
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