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STUDENTS OF THE BASIC EDUCATION NETWORK
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ABSTRACT

Chagas disease (CD) is a neglected tropical disease that affects thousands of people every
year. The aim of this study was to implement educational interventions on CD in schools
of the municipality of Zé Doca, Maranhdo, and to analyze the knowledge of the students
after the educational intervention. It is a descriptive, exploratory, cross-sectional study with
a quantitative approach. The participants were students regularly enrolled at the Instituto
Estadual de Educa¢do, Ciéncia e Tecnologia do Maranhdao (IEMA) and the Centro de Ensino
Professor Francisco de Assis Amorim. Educational activities were carried out, followed by
the application of a semi-structured questionnaire to assess the students’ knowledge of the
basic aspects of CD. A total of 114 students participated, with an average age of 16.2 years;
63.1% were female, 64.9% self-identified as mixed race, and 36.8% reported a family income
below the minimum wage. In terms of housing conditions, 94.7% reported living in brick
houses with plastered walls, and 64.9% reported consuming filtered water. In addition, 64.9%
reported being unaware of CD; 78.0% of participants identified the parasite; 85.8% recognized
the main modes of transmission routes of CD; 86.8% identified prevention methods; and 91.2%
had never participated in CD awareness campaigns. Students highlighted as positive aspects
the ease of understanding (44.7%), learning new information (34.2%), and the importance
of the topic (21.0%). The findings suggest that students absorbed the information provided
during the educational activities. Therefore, social media, combined with face-to-face health
education initiatives, are essential strategies for disseminating information and contributing to
the prevention of CD.
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INTRODUCTION

Chagas disease (CD) is one of a group of neglected tropical diseases
identified by the World Health Organization (WHO) and the Brazilian Ministry
of Health (Ministério da Saude, MS), which affect thousands of people each
year, mainly economically disadvantaged populations (WHO, 2024). CD is an
anthropozoonosis caused by the protozoan Trypanosoma cruzi (Chagas, 1909),
which, from its discovery to the present day, remains a major public health
challenge in several Latin American countries, including Brazil (Pérez-Molina
& Molina, 2018).

There are several forms of transmission of CD, but this parasitosis is
mainly transmitted by triatomines, popularly known as “kissing bugs”, which
are blood-feeding insects. During or immediately after feeding, these insects
tend to defecate on the skin of the individual, releasing a large amount of
feces contaminated with the protozoan 7. cruzi, which can enter the organism
through the wound caused by the triatomine bite (Lima et al., 2019; Hochberg
& Montgomery, 2023). It is important to emphasize that only triatomines
infected with this protozoan are capable of transmitting this parasitosis.

CD can be transmitted by ingesting food contaminated with 7. cruzi
(oral transmission), from mother to child during pregnancy or childbirth
(vertical transmission), through blood transfusions, or via accidental exposure.
Currently, oral transmission is a particular concern in Brazil, especially in the
northern and north-eastern regions, as it directly contributes to the persistence
of the transmission chain (Guarner, 2019; Pereira-Silva et al., 2022).

CD is a biphasic disease. The acute phase is often asymptomatic or
presents with non-specific symptoms, making early diagnosis difficult. The
chronic phase may remain asymptomatic for decades or progress to severe
clinical manifestations, particularly cardiac and/or digestive complications
(Gonzaga et al., 2023). In Brazil, reporting of acute cases is mandatory.
However, important gaps in surveillance remain, such as underreporting
(Brasil, 2024a).

It is estimated that at least one million people in Brazil are currently
chronically infected with 7. cruzi (Martins-Melo et al., 2016). According to
data from the Notifiable Diseases Information System (SINAN), a total of
2,777 cases of acute CD (ACD) were reported between 2010 and 2020, with
the north and northeast regions accounting for 87.9% of national notifications.
During the same period, the State of Maranhao alone accounted for 49.4% of
cases reported in the northeast (Brasil, 2022a; Brasil, 2024b).

Given this scenario, CD constitutes a significant public health issue
requiring integrated approaches. Educational activities that disseminate
information and knowledge about the disease to school communities are a cost-
effective primary prevention strategy that can help break the transmission chain
of this parasitosis. The present study, therefore, aimed to carry out educational
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interventions on CD and subsequently assess the level of knowledge among
students from public schools.

MATERIAL AND METHODS

Study Design and Target Population

This is a descriptive, cross-sectional study with an exploratory design
and a quantitative approach, conducted from June to October 2023 in the
municipality of Zé Doca, located in the State of Maranhdo. The city has a
territorial area of 2,140.109 km? and a population of 40,801 inhabitants in
2022. The municipality is in the northwestern region of the State, about 325
km from the capital, Sdo Luis (IBGE, 2023). Among the municipalities of
Maranhao, Z¢ Doca is one of those with the lowest Human Development Index
(HDI), with a value of 0.59 in 2010. The municipality’s education system has
a Basic Education Development Index (IDEB) of 6.1 for the first years of
primary education and 4.1 for the last years, as reported in 2023. In 2009, Z¢
Doca had 69 educational institutions and 13 health facilities (IBGE, 2023).

For this study, a convenience sampling method was used. The
population comprises 114 students of both sexes, aged between 14 and 20
years, who were regularly enrolled in the 1%, 2™, and 3" years of high school
at the Instituto Estadual de Educagdo, Ciéncia e Tecnologia do Maranhdo
(IEMA) and the Centro de Ensino Professor Francisco de Assis Amorim. The
sample included two first-year classes (30 students each), one second-year
class (34 students), and one third-year class (20 students).

Data Sources

A field study was conducted, starting with health education activities on
CD at the Instituto Estadual de Educagdo, Ciéncia e Tecnologia do Maranhdo
(IEMA) and the Centro de Ensino Professor Francisco de Assis Amorim. Initial
contact was made with the school administrators, who indicated which classes
were available for participation. The project team then approached the students
in the classroom and informed them about the study’s objectives. Only those
who returned a signed Free and Informed Consent (FIC) or Free and Informed
Assent (FIA) form, as applicable, were included.

Data collection and educational activities were carried out by
researchers affiliated with the Universidade Estadual do Maranhdo (UEMA),
including faculty members from the health sciences department and graduate
students. All team members had previously received training in research ethics,
questionnaire administration, and the educational strategies to be employed.
The educational intervention covered key aspects of CD, such as its general
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characteristics, transmission routes, diagnosis, treatment, and preventive
measures. The pedagogical approach included presenting an informational
banner, holding discussion circles, distributing educational folders and printed
booklets, and displaying digital content such as social media posts and podcast
episodes.

Following the intervention, a semi-structured, closed-ended questionnaire
was administered. This focused on the symptoms, diagnosis, transmission, and
prevention of CD, with the aim of assessing students’ knowledge of the disease
after the educational activities. A pre-intervention assessment was not conducted
due to time constraints.

Data Analysis

The data obtained from the questionnaires were tabulated and analyzed
using Microsoft Excel® spreadsheets. Absolute and relative frequencies were
calculated and descriptively presented.

Ethical Considerations

This study included basic education students enrolled at the Instituto
Estadual de Educagao, Ciéncia e Tecnologia do Maranhdo (IEMA) and the Centro
de Ensino Professor Francisco de Assis Amorim, who agreed to participate in the
proposed activities. Participants over 18 years of age signed the Term of Free and
Informed Consent (TFIC). For students under the age of 18, their legal guardians
signed the FICF, and the students themselves signed the Free and Informed Assent
Form (FIAF). The research was approved by the Research Ethics Committee
under the Certificate of Appraisal for Ethical Consideration (CAAE) number
66833222.9.0000.5554, issued by the Universidade Estadual do Maranhdo.

RESULTS

A total of 114 high school students from first-, second-, and third-year classes
were interviewed, with an average age of 16.2 years. Most of the participants were
female (63.1%). The largest proportion of respondents were 1%-year students, accounting
for 52.6% of the sample. Of the participants, 64.9% self-identified as mixed race. The
majority reported a family income below the minimum wage (36.8%). In addition,
51.7% reported living with approximately 4 to 6 people in their household. In terms of the
number of rooms in their homes, 64% reported having five or more rooms. Regarding
the type of housing, 94.7% reported that their houses were built with bricks and plaster.
Most students (78.9%) reported that they did not work and that they devoted themselves
exclusively to their studies. In addition, 64.9% of participants reported consuming filtered
water (Table 1).
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Table 1. Sociodemographic distribution of high school students enrolled at the /nstituto Estadual
de Educacgao, Ciéncia e Tecnologia do Maranhdo (IEMA) and the Centro de Ensino Professor
Francisco de Assis Amorim, Z¢ Doca, Maranhdo, Brazil, 2023.

Variables Categories N (%)
15 years 28 (42.5)
Age 16 years 46 (40.3)
17 years 29 (25.4)
18 years 11 (9.6)
Gender Female 72 (63.1)
Male 42 (36.8)
Education Level Ist year of high school 60 (52.6)
2nd year of high school 34 (29.8)
3rd year of high school 20 (17.5)
Race Brown 74 (64.9)
White 26 (22.8)
Black 13(11.4)
Indigenous 1(0.8)
Household income Less than 1 minimum wage 42 (36.8)
1 to 3 minimum wages 32 (28.0)
More than 3 minimum wages 5 (4.3)
Not informed 35(30.7)
How many people live with you? 1 to 3 people 51 (44.7)
4 to 6 people 59 (51.7)
Not informed 4(3.5)
How many rooms does your residence have? 2 to 4 rooms 41 (35.9)
5 or more rooms 73 (64.0)
What is the infrastructure of your residence? ~ Wood 1(0.8)
Adobe 2(1.7)
Brick with plaster 108 (94.7)
Brick without plaster 3(2.6)
Do you work? Yes 24 (21.0)
No 90 (78.9)
Do you use filtered water? Yes 74 (64.9)
No 40 (35.0)

N= number of respondents; %= percentage of respondents.

More than half of the study participants (64.9%) said that they had never
heard of CD before the educational campaign. Students were asked if they had
ever been diagnosed with CD and, if so, what symptoms they had experienced.
All respondents (100.0%) stated that they had never been diagnosed with the
disease and, therefore, had not experienced any symptoms. When asked about
the correct method for diagnosing CD, most students reported consulting a
doctor (45.6%). All participants (100%) also reported that they did not know
anyone in their social circle who had been diagnosed with CD (Table 2).
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Table 2. Knowledge about symptoms, diagnosis, transmission, and prevention of Chagas disease
(CD) after educational interventions among high school students enrolled at the /nstituto Estadual
de Educacao, Ciéncia e Tecnologia do Maranhao (IEMA) and the Centro de Ensino Professor
Francisco de Assis Amorim, Z¢ Doca, Maranhdo, Brazil, 2023.

Variables Categories N (%)
Have you heard about CD before the Yes 40(35.0)
Educational Campaign? No 74 (64.9)
Yes 0(0.0)
Have you ever been diagnosed with CD?
No 114 (100.0)
By a doctor 52 (45.6)
By laboratory tests 48 (42.1)
What is the correct method for diagnosing CD? By a nursing technician 3(2.6)
By the patient 3(2.6)
Don’t know 7(6.1)
Yo 0(0.0
Has anyone in your social circle been diagnosed s ©.0)
with CD?
No 114 (100.0)
Protozoan parasite 89 (78.0)
What is the agent responsible for transmitting ~ YiIUS 8(7.0)
CD? Bacteria 6(5.2)
Don’t know 11 (9.6)
By contact with saliva droplets of an
infected person 1(0.8)
By feces of the kissing bug, containin;
R R th}é causative agent, an% Corglsumption o 97 (85.8)
How is CD transmitted? contaminated food
1(0.8)
By the bite of the sand fly
14 (12.2)
Don’t know
By using repellents 99 (86.8)
By using antibiotics 3(2.6)
How can CD be prevented? By using masks 1(0.8)

By seeking information on the internet 2 (1.7)

Don’t know 9(7.8)
Have you previously participated in an Yes 10(8.7)
educational activity about CD? No 104 (91.2)
If you have participated in an educational 10 (100.0)
activity about CD, where did it take At school

place?

CD= Chagas disease; N= number of respondents; %= percentage of respondents.
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Most participants (78.0%) identified a protozoan parasite as the
causative agent of CD. In addition, 85.8% stated that the primary modes of
transmission of CD were through the kissing bug (Triatominae), which excretes
feces containing the causative agent when feeding on blood, and through
the consumption of food contaminated with infected kissing bug feces. In
addition, 86.8% reported that the most important preventive measures against
CD were the use of repellents, mosquito nets, and preventing the establishment
of kissing bug colonies in the home (Table 2).

Students were also asked if they had ever participated in any
educational activities about CD, and most responded negatively (91.2%). Of
those who reported participating in such activities, all stated that they had
taken place at school (Table 2).

When asked what they liked most about the educational activity,
students highlighted the ease of understanding the information (44.7%),
learning new information (34.2%), and the relevance of the topic covered
(21.0%). Additionally, when asked about how they would change their
behavior because of the educational activities, students indicated that they
would continue to incorporate preventive measures into their routines, such as
maintaining food hygiene and using repellents to reduce the risk of infection
with 7. cruzi.

DISCUSSION

CD is a major public health challenge in the State of Maranhao, as it
is in other regions of Brazil. In recent years, some municipalities in Maranhao
have experienced outbreaks of CD, such as Pedro do Rosario, located in the
western region of the State and adjacent to the municipality of Z¢ Doca.
Although recent records indicate that Z¢é Doca has not reported any cases of
the disease, its proximity to Pedro do Rosario serves as a warning of potential
outbreaks. This highlights the importance of implementing preventive
measures against possible outbreaks in the municipality (IBGE, 2023; Brasil,
2024b).

The socio-demographic profile of the students showed an average age
of 16.2 years, with the majority being female (63.1%), enrolled in the first year
of high school (52.6%), self-identifying as mixed race (64.9%), and reporting
a family income below the minimum wage (36.8%). The predominance of
female students and those identifying as mixed race can be attributed to the
higher enrolment rates of females in high school in different regions of Brazil,
as well as the fact that mixed race individuals make up a significant portion of
the country’s demographic composition (Brasil, 2024c; IBGE, 2024).

When analyzing the socio-demographic characteristics of students,
most reported living with an average of four to six people (51.7%) in houses with
proper plastering (94.7%) and enough rooms to comfortably accommodate all
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residents (64.0%). Adequate housing conditions are a key social determinant
of health. They are essential for community well-being, as they significantly
reduce the risk of transmitting various diseases, especially those related to
sanitation (WHO, 2018).

More than 64.0% of respondents reported using filtered water. Water
filtration is an important strategy for the prevention of parasitic diseases, as the
consumption of contaminated water or food is an important transmission route
for CD (Silva et al., 1968; Dias et al., 2008; Dias et al., 2018).

More than half of the students (64.9%) reported that they had never heard
of CD before the educational activities. This finding is like a study conducted in
the State of Goids, located in the central-west region of Brazil, where 69.6% of
participants aged 7-15 years reported never having heard of the disease (Silveira
etal., 2009). These findings underscore the importance of implementing targeted
interventions to raise awareness and disseminate information about CD within
the community.

All students reported that they had never been diagnosed with CD
at the time of the study (100%). According to a survey of the profile of CD in
Brazil, the disease predominantly affects individuals older than the age group
studied, with most cases diagnosed in people aged 20-64 years (Santos et al.,
2020).

Regarding the correct method for diagnosing CD, 45.6% of the
students stated that it would involve medical consultation, reflecting their
understanding of this information. As with other diseases, the diagnosis of
CD begins with a medical consultation. If CD is suspected, the doctor may
order laboratory tests to confirm the diagnosis. Standard diagnostic methods
include direct parasitological tests such as fresh blood tests, smear tests, and
thick blood drop tests, which are typically used for diagnosing patients in the
acute phase of the disease. In the chronic phase, serological tests such as the
enzyme-linked immunosorbent assay (ELISA) are used (PAHO, 2020).

All respondents reported that they did not know anyone in their social
circle who had been diagnosed with CD (100%). This finding contrasts with
the results of a similar study conducted in the municipality of Aguas Claras,
Distrito Federal, central-west region of Brazil, where 51.2% of respondents
reported knowing someone who had been diagnosed with CD (Santos et al.,
2022).

Most respondents identified a protozoan parasite as the causative
agent of CD (78%). This result shows that the students understood the causative
agent of the disease, as CD is caused by 7. cruzi, a protozoan characterized
by a flagellum and a kinetoplast. Its developmental forms include amastigote,
trypomastigote, and epimastigote. In the blood of vertebrates, 7. cruzi exists in
its motile trypomastigote form, while in tissues, it assumes the amastigote form.
In the digestive tract of the vector, the parasite transforms into an infective form,
which is excreted in the insect feces (Lima et al., 2019; Zuma et al., 2021).
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Most students reported that CD is mainly transmitted by the kissing
bug during its blood meal and by eating food contaminated with 7. cruzi
(85.8%). CD is mainly transmitted by the vector, which involves contact
with the feces of kissing bugs infected with the protozoan. Oral transmission,
by the ingestion of food contaminated with 7. cruzi feces, also accounts for
a significant proportion of acute cases of CD in Brazil. This is particularly
associated with the cultural consumption of improperly sanitized sugarcane
juice and agai juice (Brasil, 2024a).

Regarding preventive measures against CD, 86.8% of the students
mentioned the use of repellents, mosquito nets, and avoiding the formation
of kissing bug colonies in homes. These strategies, as highlighted by the
students, are essential to reduce the risk of 7. cruzi infection. Incorporating
these measures into daily routines can prevent contact with the disease vector
and thus transmission (Hochberg & Montgomery, 2023).

More than 90% of the students reported participating in an
educational activity about CD. This finding further underscores the importance
of conducting educational activities on parasitic diseases such as CD. For a
control program to be successful, it is essential that the population is aware of
the vectors and the diseases associated with them. Such information needs to
be disseminated on an ongoing basis (Vivas et al., 2022).

Students who participated in educational activities about CD did
so within the school environment. However, there is still a need for greater
emphasis on this topic for this target group, with the aim of promoting care
and prevention. According to the protocol of the Brazilian Ministry of Health,
it is necessary to implement the School Health Program (Programa Saude
na Escola - PSE). This program aims to strengthen actions that integrate the
health and education sectors to promote the integral development of students
in the public primary education system (Brasil, 2022b).

During the educational activities, 44.7% of students reported
appreciating the ease of understanding the information provided, 34.2% stated
that they learned something new during the training, and 21.0% highlighted the
importance of the information. These results underscore the value of providing
clear and accessible information to the community and illustrate the essential
role the course played for public school students in Z¢é Doca, Maranhao. The
training provided new knowledge in a clear and accessible way and contributed
significantly to strengthening preventive health measures in the municipality.

When asked how they would change their behavior after the
educational campaigns, students reported that they would continue to
incorporate preventive measures into their daily routines, such as improving
food hygiene and using repellents to prevent potential 7. cruzi infections. Proper
food hygiene and the use of repellents were strategies identified by the students
as measures they would implement, demonstrating a proactive and conscious
approach. Maintaining food hygiene is essential to avoid contamination with
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pathogens such as 7. cruzi, thereby preventing the oral transmission of CD.
Similarly, the use of repellents is a fundamental strategy to prevent the vector
transmission of the disease (Brasil, 2020).

Health education campaigns are essential strategies for promoting the
health of young populations, particularly in the prevention of parasitic diseases
such as CD. By understanding the disease, students can protect themselves
and share this knowledge with others. This emphasizes the importance of
implementing intervention initiatives focused on entomological surveillance
of CD in school settings, as well as the need to extend these efforts to students
from other educational institutions in the municipality of Zé Doca, Maranhdo.
This study was limited by the inclusion of only two educational institutions
and the refusal of some students to participate, which reduced the total number
of participants and consequently the final sample size.

Most of the participants understood the information provided during
the educational activities and acquired knowledge about the basic aspects
of CD. This demonstrates that social media, combined with face-to-face
health education activities, are valuable pedagogical tools for disseminating
information about parasitic diseases such as CD within the school community.
These approaches can directly contribute to disease prevention and the
interruption of its transmission.
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