
J. Health Biol Sci. 2026;14(1): e6227	       	                                                                                       doi: 10.12662/2317-3076jhbs.v14i1.6227.pe6227.2026

										                       	      ORIGINAL ARTICLE

Conhecimentos e atitudes da comunidade sobre doenças intestinais de 
veiculação hídrica em um município da Mesorregião do Centro Maranhense, 
Brasil

Community knowledge and attitudes toward waterborne intestinal diseases 
in a municipality of the Central Maranhão Mesoregion, Brazil

Francinayra Costa Damasceno Sousa1        , Odgley Quixaba Vieira1       , Isabela Resende Ávila2     ,   Juliana Maria Trindade 
Bezerra3,4,5       3,4,5

1. Curso de Bacharelado em Ciências Biológicas, Campus Bacabal, Universidade Estadual do Maranhão (UEMA), Bacabal, MA, Brasil. 2. Departamento de 
Saúde Coletiva, Faculdade de Ciências da Saúde, Universidade de Brasília (UNB), Brasília, DF, Brasil. 3. Programa de Pós-Graduação em Ciência Animal, 
Centro de Ciências Agrárias, Universidade Estadual do Maranhão (UEMA), São Luís, MA, Brasil. 4. Programa de Pós-Graduação em Parasitologia, Instituto 
de Ciências Biológicas, Universidade Federal de Minas Gerais (UFMG), Belo Horizonte, MG, Brasil. 5. Departamento de Química e Biologia, Campus Caxias, 
Universidade Estadual do Maranhão (UEMA), Caxias, MA, Brasil.

Resumo 							              

Objetivo: analisar o nível de conhecimento e as atitudes da comunidade em relação às Doenças Intestinais de Veiculação Hídrica (DIVHs) no município de 
Lago dos Rodrigues, Maranhão. Métodos: trata-se de um estudo observacional e transversal para a busca de informações sobre o nível de conhecimento 
da comunidade sobre as DIVHs. Para a coleta de dados foi realizada a aplicação de um questionário no período de fevereiro a março de 2022. Resultados: 
o estudo incluiu 394 participantes que relataram ou não relataram as DIVHs. Entre os entrevistados, 82,4% afirmaram já ter ouvido falar em doenças 
intestinais; 55,0% relataram saber como ocorre a transmissão de uma doença intestinal; 90,1% acreditavam que doenças intestinais podem ser transmitidas 
pela água ingerida; 67,7% relataram não saber o que são protozoários, vírus e bactérias; 74,6% sabiam que protozoários, vírus e bactérias podem estar 
presentes em água não tratada para consumo; 73,6% sabiam que protozoário, vírus e bactérias podem atuar como parasitos no organismo humano e causar 
doenças, inclusive doenças intestinais; e 79,9% relataram saber como se prevenir de doenças intestinais causadas por parasitos transmitidos pela água. 
Conclusão: os resultados demonstraram níveis satisfatórios de conhecimento e atitudes preventivas da população em relação às DIVHs, contudo, faz-se 
necessária a realização de mais estudos, devido à limitação de dados disponíveis no estado do Maranhão.

Palavras chave: doenças intestinais; doenças de veiculação hídrica; conhecimento em saúde; Brasil.

Abstract 			          
Objective: this study aimed to analyze the community’s level of knowledge and attitudes regarding Waterborne Intestinal Diseases (WIDs) in the 
municipality of Lago dos Rodrigues, Maranhão.  Methods: this was an observational and cross-sectional study conducted to obtain information on the level 
of knowledge of the community regarding WIDs. Data were collected through the administration of a questionnaire between February and March 2022. 
Results: the study included 394 participants who reported or did not report WIDs. Among the respondents, 82.4% reported having heard about intestinal 
diseases; 55.0% stated that they knew how an intestinal disease is transmitted; 90.1% believed that intestinal diseases can be transmitted through drinking 
water; 67.7% reported not knowing what protozoa, viruses, and bacteria are; 74.6% knew that protozoa, viruses, and bacteria may be present in untreated 
water intended for consumption; 73.6% knew that protozoa, viruses, and bacteria can act as parasites in the human body and cause diseases, including 
intestinal diseases; and 79.9% reported knowing how to prevent intestinal diseases caused by waterborne parasites. Conclusion: the results showed 
satisfactory levels of knowledge and preventive attitudes toward WIDs, but further studies are needed due to limited data in the state of Maranhão.

Keywords:  intestinal diseases; waterborne diseases; health knowledge; Brazil.

INTRODUCTION

Waterborne Intestinal Diseases (WIDs) are common worldwide, 
especially in underdeveloped countries. Their dissemination 
is directly associated with poor water quality, inadequate 
basic sanitation, and limited knowledge regarding preventive 
measures1,2,3. Transmission occurs through the ingestion of water 
contaminated with a variety of pathogenic microorganisms of 
fecal origin, among which certain species of protozoa, viruses, 
and bacteria are notable4,5. These diseases may present in 
acute or chronic forms and can manifest with mild, moderate, 
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or severe intensity, depending on several factors such as the 
type of etiological agent, its virulence, the infectious dose, the 
host’s susceptibility, and the interval between the onset of signs 
and symptoms and the provision of appropriate healthcare 
intervention6.

In Brazil, the incidence of WIDs has increased annually and 
continues to be relevant to the population’s morbidity and 
mortality profile, despite being mostly preventable or even 

http://orcid.org/0009-0006-6815-469X
https://orcid.org/0000-0001-7992-4019
https://orcid.org/0000-0001-9840-6217
http://orcid.org/0000-0002-0542-3593


J. Health Biol Sci. 2026; 14(1): e6227		        			 

2  Waterborne intestinal diseases knowledge and attitudes in Maranhão

eradicable7. However, most cases are not reported because 
many pathogens cause diseases with mild symptoms, which 
discourages individuals from seeking professional care, thereby 
preventing the identification of outbreaks8.

The state of Maranhão ranked last in Brazil’s Human 
Development Index (HDI) in 2021 and also had the lowest 
monthly per capita household income in 20239. These 
indicators reflect conditions of social vulnerability and low 
living standards, which may facilitate the transmission of WIDs. 
The municipality of Lago dos Rodrigues, located in the Centro 
Maranhense Mesoregion, presents characteristics that favor a 
high occurrence of WIDs, as it is one of the least populated cities 
in the state, with demographic, economic, and social features 
similar to those of other municipalities in Maranhão and a 
predominantly low-income population. Accessing community 
perceptions and popular conceptions about diseases is essential 
for the development of effective control strategies10. Therefore, 
the present study aimed to analyze the community’s level of 
knowledge and attitudes regarding WIDs in the municipality of 
Lago dos Rodrigues, state of Maranhão.

MATERIAL AND METHODS

Study area

The research was conducted in the municipality of Lago dos 
Rodrigues, state of Maranhão, located in the Central Maranhão 
Mesoregion and the Médio Mearim Microregion, with the 
following geographic coordinates: latitude 4° 36′ 9″ South, 
longitude 44° 59′ 2″ West (Figure 1). The municipality covers a 
territorial area of 220.776 km² and had an estimated population 
of 8,857 inhabitants in 2021, resulting in a population density 
of approximately 43.21 inhabitants/km². In 2021, the region’s 
Gross Domestic Product (GDP) per capita was R$ 9,500.91, and 
the Índice de Desenvolvimento da Educação Básica (IDEB) for 
2023 was 5.7 for early years and 4.3 for final years in public 
schools11.

Figure 1. Location map of the municipality of Lago dos 
Rodrigues, state of Maranhão.

Source: SOUSA, F. C. D. (2022).

Sampling

The minimum sample size was calculated considering a 5% 
significance level, a hypothetical frequency of 50% (community 
knowledge about WIDs), and a 5% confidence limit. The total 
population of 8,857 inhabitants estimated by IBGE (2021)12 was 
also considered. Based on these parameters, the minimum 
required sample size of 394 individuals was obtained. The 
software OpenEpi version 3.01 28 (Georgia, United States of 
America) was used for determining the minimum sample size. 
For the study, individuals aged 18 years or older were randomly 
selected in each of the 37 registered streets.

Type and Design of the Study

This is an observational and cross-sectional study conducted in 
two stages. First, a pilot questionnaire was administered to 10 
randomly selected residents of the municipality in order to test 
the data collection instrument. Subsequently, the community’s 
level of knowledge about WIDs was assessed using the same 
questionnaire, which had already been tested and validated.

Questionnaire administration

The questionnaire was administered between February and 
March 2022. It consisted of 14 multiple-choice questions 
addressing key aspects of the main WIDs, including 
transmission and risk behaviors reported by the community. 
Sociodemographic variables such as sex, age, education level, 
race, income, and household environment were also collected.
Due to the COVID-19 pandemic at the time of data collection, 
preventive health measures were adopted, including 
maintaining a minimum distance of one meter between 
the participant and the researcher and requiring both the 
interviewer and participant to wear face masks covering the 
nose and mouth to avoid the spread of SARS-CoV-2.

Inclusion and Exclusion Criteria

Participants originating from and residing in the municipality of 
Lago dos Rodrigues, of both sexes, aged 18 years or older, who, 
after a prior explanation of the study and signing the Termo de 
Consentimento Livre e Esclarecido (TCLE) in two copies (one 
kept by the participant and the other by the research team), 
agreed to participate in the study were included.

Descriptive statistical analysis of the data

Microsoft Office Excel 2013 (Washington, United States of 
America) and GraphPad Prism 5 (San Diego, United States of 
America) software were used to prepare tables, charts, and 
graphs. This analysis included calculations of absolute and 
relative frequencies for the following categorical variables: 
sociodemographic (sex, age, education level, race, income, 
and household environment), as well as for aspects related to 
the main WIDs, including transmission and risk behaviors for 
infections reported by the community.
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Ethical Aspects

The present study was submitted to and approved by the 
Comitê de Ética em Pesquisa of the Universidade Estadual do 
Maranhão (UEMA), under Certificado de Apresentação de 
Apreciação Ética (CAAE) number 53830321.1.0000.5554. The 
study was conducted based on the participants’ responses, 
without any nominal identification or residential address, in 
accordance with the Resolução do Conselho Nacional de Saúde 
(CNS) number 466/2012, dated December 12, 201213.

Statistical Analysis

Contingency tables were used to assess the association 
between categorical variables through Pearson’s chi-square 
test (χ2). In the tables, the dependent variable (responses 
regarding whether or not the interviewed population had 
presented any WID) was cross-tabulated with the independent 
sociodemographic variables (sex, age group, education level, 
race, income, and family arrangement), with hygiene-related 
variables (handwashing after using the bathroom and before 
meals; washing fruits and vegetables before consumption; 
source of drinking water; place of defecation; fecal disposal; 

waste destination; and the presence of domestic animals), as 
well as variables related to the community’s level of knowledge 
about WIDs (whether they had heard about them, mode of 
transmission, transmission through water, knowledge about 
different causative pathogens, and whether they knew how to 
prevent WIDs). Statistical analyses were performed using the 
OpenEpi software, version 3.0114, adopting a significance level 
of p ≤ 0.05.

RESULTS

Of the 394 interviewees who reported or did not report WIDs, 
most were female (261; 66.2%), aged 18 to 49 years (238; 
60.4%), had no schooling or had completed primary education 
(231; 58.6%), self-identified as brown (249; 63.2%), had an 
income less than or equal to one minimum wage (294; 74.6%), 
and lived in households with 1 to 3 individuals (223; 56.6%). 
There was an association with the absence of WID among 
interviewees aged 18 to 49 years (χ2 = 5.82; df = 1; p = 0.01), 
those with no schooling or only primary education (χ2 = 3.94; df 
= 1; p = 0.04), and those who self-identified as brown (χ2 = 3.63; 
df = 1; p = 0.05) (Table 1).

Table 1. Sociodemographic variables of the interviewed population from the municipality of Lago dos Rodrigues, Ma-
ranhão, in relation to the presence or absence of Waterborne Intestinal Diseases (WIDs).

Variables Presented any WID
 n (%)

Did not present any WID 
n  (%)

Statistical 
analysis

Sex   

   Male 58 (14.7) 75 (19.0) χ2 = 0.41
df = 1
p = 0.51

   Female 105 (26.6) 156 (39.7)

Age range (in years)   

   18 to 49 110 (27.9) 128 (32.6)* χ2 = 5.82
df = 1
p = 0.01

   50 to 89 53 (13.4) 103 (26.1)

Education level   

   No schooling or primary education 86 (21.8) 145 (36.9)* χ2 = 3.94
df = 1
p = 0.04

   High school or higher education 77 (19.5) 86 (21.8)

Race   

   Brown 112 (28.4) 137 (34.9)* χ2 = 3.63
df = 1
p = 0.05

   Others 51 (12.9) 94 (23.8)

Household income   

   ≤ 1 minimum wage 115 (29.1) 179 (45.7) χ2 = 2.42
df = 1
p = 0.11

   >1 minimum wage 48 (12.1) 52 (13.1)

Family arrangement   

   1 to 3 individuals 86 (21.8) 137 (34.9) χ2 = 1.66
df = 1
p = 0.19

   ≥ 4 individuals 77 (19.5) 94 (23.8)

 WID = Waterborne Intestinal Diseases; n = number of interviewees; % = percentage of interviewees; χ2 = chi-square value; df = degrees of freedom; p = p-value; 
*Category with significant frequency.
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Regarding the habits adopted by the community, 353 (89.6%) 
reported washing their hands after using the bathroom; 367 
(93.1%) stated that they washed fruits and vegetables before 
consumption; 289 (73.3%) consumed filtered, bottled, or puri-
fied water; 391 (99.2%) reported defecating in a bathroom loca-
ted inside the house or in the backyard; 378 (95.9%) stated that 
household feces were disposed of in a septic tank; 385 (97.7%) 
had their household waste collected by the public service; and 

266 (67.5%) reported having animals at home. There was an 
association with the absence of WIDs among respondents who 
reported washing their hands after using the bathroom (χ2 = 
12.04; df = 2; p = 0.002), who stated that they washed fruits 
and vegetables before consumption (χ2 = 8.26; df = 2; p = 0.01), 
and those who had animals in the household environment (χ2 = 
5.72; df = 1; p = 0.01) (Table 2).

Table 2. Variables related to the habits of the interviewed population from the municipality of Lago dos Rodrigues, Maranhão, in 
relation to the presence or absence of Waterborne Intestinal Diseases (WIDs).

Variables Presented any WID
n (%)

Did not present any WID
n (%) Statistical analysis

Washes hands after using the bathroom and before meals
   Yes 136 (34.5) 217 (55.4)* χ2 = 12.04

df = 2
p = 0.002

   No 3 (0.7) 3 (0.7)
   Sometimes 24 (6.0) 11 (2.7)
Washes fruits and vegetables before consumption
   Yes 145 (36.8) 222 (56.6)* χ2 = 8.26

df = 2
p = 0.01

   No 9 (2.2) 3 (0.7)
   Sometimes 9 (2.2) 6 (1.5)

Source of drinking water
   Filtered, bottled, or purified   water 116 (29.4) 173 (44.0) χ2 = 0.67

df = 1
p = 0.41

   Tap water or well water 47 (11.9) 58 (14.7)

Place of defecation 
   Indoor or backyard bathroom 161 (40.8) 230 (58.5) χ2 = 1.86

df = 1
p = 0.17

   Open defecation 2 (0.5) 1 (0.2)

Feces disposal
   Septic tank 153 (38.8) 225 (57.2) χ2 = 3.07

df = 1
p = 0.07

   Others 10 (2.5) 6 (1.5)

Waste destination 
   Collected by sanitation service 158 (40.1) 227 (57.7) χ2 = 0.76

df = 1
p = 0.38

   Incinerated or other 5 (1.2) 4 (1.0)

Has animals 
   Yes 121 (30.7) 145 (36.9)* χ2 = 5.72

df = 1
p = 0.01

   No 42 (10.6) 86 (21.8)

WID = Waterborne Intestinal Diseases; n = number of interviewees; % = percentage of interviewees; χ2 = chi-square value; df = degrees of free-
dom; p = p-value; *Category with significant frequency.

Most study participants reported having heard about intestinal 
diseases (325; 82.5%); knowing how an intestinal disease is 
transmitted (217; 55.1%); believing that intestinal diseases 
can be transmitted through drinking water (355; 90.1%); 

not knowing what protozoa, viruses, and bacteria are (267; 
67.8%); knowing that protozoa, viruses, and bacteria may be 
present in untreated water intended for consumption (294; 
74.6%); knowing that protozoa, viruses, and bacteria can act 
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as parasites in the human body and cause diseases, including 
intestinal diseases (290; 73.6%); and knowing how to prevent 
intestinal diseases caused by parasites transmitted through 
water (315; 79.9%). There was an association with the absence 
of WIDs among interviewees who reported having heard about 
intestinal diseases (χ2 = 17.51; df = 1; p < 0,001); those who did 
not know how an intestinal disease is transmitted (χ2 = 14.05; 
df = 1; p < 0,001); those who did not know what protozoa, 

viruses, and bacteria are (χ2 = 12.98; df = 1; p < 0,001); those 
who knew that protozoa, viruses, and bacteria may be present 
in untreated drinking water (χ2 = 30.18; df = 1; p < 0,001); 
those who knew that protozoa, viruses, and bacteria can act 
as parasites in the human body and cause diseases, including 
intestinal diseases (χ2 = 31.09; df = 1; p < 0,001); and those who 
said they knew how to prevent intestinal diseases caused by 
waterborne parasites (χ2 = 6.12; df = 1; p = 0.01) (Table 3).

Table 3. Variables related to knowledge about Waterborne Intestinal Diseases (WIDs) among the interviewed population from the 
municipality of Lago dos Rodrigues, Maranhão, according to the presence or absence of these diseases.

Variables Presented any WID
n (%)

Did not present any WID
n (%) Statistical analysis

Do you know or have you heard about intestinal diseases?
   Yes 150 (38.0) 175 (44.6)* χ2 = 17.51

df = 1
p <0,001

   No 13 (3.2) 56 (14.2)

Do you know how an intestinal disease is transmitted?
   Yes 108 (27.4) 109 (27.6) χ2 = 14.05

df = 1
p < 0,001

   No 55 (13.9) 122 (30.9)*

Do you think intestinal diseases can be transmitted through drinking water?
   Yes 152 (38.5) 203 (51.8) χ2 = 3.50

df = 2
p = 0.17

   No 8 (2.0) 17 (4.3)
   I don't know 3 (0.7) 11 (2.7)

Do you know what protozoa, viruses, and bacteria are?
   Yes 69 (17.5) 58 (14.7) χ2 = 12.98

df = 1
p <  0,001

   No 94 (23.8) 173 (44.0)*

Did you know that protozoa, viruses, and bacteria may be present in untreated drinking water?
   Yes 145 (36.8) 149 (37.9)* χ2 = 30.18

df = 1
p < 0,001

   No 18 (4.5) 82 (20.8)

Did you know that protozoa, viruses, and bacteria can act as parasites in the human body and cause diseases, including 
intestinal diseases?
   Yes 144 (36.5) 146 (37.2)* χ2 = 31.09

df = 1
p < 0,001

   No 19 (4.8) 85 (21.5)

To prevent intestinal diseases caused by parasites transmitted through water, do you know what should be done?
   Yes 140 (35.5) 175 (44.5)* χ2 = 6.12

df = 1
p = 0,1

   No 23 (5.8) 56 (14.2)

WID = Waterborne Intestinal Diseases; n = number of interviewees; % = percentage of interviewees; χ2 = chi-square value; df = degrees of free-
dom; p = p-value; *Category with significant frequency.
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DISCUSSION

Understanding the population’s behavior, as well as its 
knowledge, perceptions, and attitudes regarding diseases, 
together with the regional context in which the study area is 
inserted, is essential for the development of effective control 
strategies15. The present study characterized the local reality 
and living conditions of the population of the municipality 
of Lago dos Rodrigues, state of Maranhão, and assessed the 
community’s perception regarding the occurrence of WIDs. 
The analysis of the results revealed satisfactory levels of 
knowledge among the population about these diseases, as well 
as preventive attitudes practiced by the community. To the best 
of our knowledge, this is the first comprehensive assessment 
addressing this topic in the municipality, and no previously 
published data are available for comparison with the findings 
of this research.

A low educational level has been identified as one of the 
main risk factors for acquiring intestinal parasitic infections16, 
considering that access to education enables individuals to 
develop better knowledge, attitudes, and practices regarding 
their health status and disease prevention17. In contrast, 
although uncommon in studies of this type, the present 
research revealed a direct association between low educational 
attainment and the absence of reported WIDs (χ2 = 3.94; df 
= 1; p = 0.04), indicating that the lack of formal schooling did 
not influence disease outcomes within the community. This 
discrepancy may be explained by the fact that access to health 
education does not depend on schooling level18, since health 
education constitutes a public health approach whose aim is 
to promote behavioral change in the population in response 
to sanitary problems19. Moreover, it is important to highlight 
that health and environmental education serve as facilitators 
for improving individuals’ quality of life, fostering good hygiene 
practices, and strengthening critical awareness of the context in 
which they live20.

Although this was not the focus of the research, during the 
recent COVID-19 pandemic, educational actions gained greater 
visibility in the fight against the disease, employing strategies 
aimed at preventing the population from becoming ill21. 
Therefore, considering the transmission routes of respiratory 
and intestinal diseases, this result was already expected, 
certainly due to the preventive measures implemented by 
the World Health Organization (WHO) to limit the spread of 
COVID-1922,23,24. 

A study conducted in two general municipal hospitals in 
Changsha, the capital of Hunan Province in the People’s 
Republic of China, evaluated the long-term impact of COVID-19 
protective measures on the incidence of 39 notifiable diseases 
throughout the year 202024. The analyses revealed that the 
epidemic had a particularly significant impact on respiratory and 
intestinal infectious diseases, whose numbers dropped sharply 
between February and June 2020 compared with the average 

levels for the same period from 2017 to 2019. According to the 
authors, COVID-19 protective measures prevented the spread 
of respiratory and intestinal infectious diseases, but not sexually 
transmitted or bloodborne infections24.

In this study, personal hygiene practices for the control of 
WIDs were frequently reported, such as washing fruits and 
vegetables before consumption and washing hands after using 
the bathroom and before meals. These practices influenced 
the absence of WIDs among most respondents who stated that 
they adopted such habits [(χ2 = 12.04; df = 2; p = 0.002) and 
(χ2 = 8.26; df = 2; p = 0.01), respectively]. It is well established 
in several studies that population behavior directly affects the 
positivity of intestinal parasitosis; therefore, communities that 
possess knowledge and adopt proper practices regarding food 
and environmental hygiene are less likely to acquire intestinal 
parasites25.

A problem observed in Lago dos Rodrigues was the presence 
of WIDs among participants who reported adopting the same 
preventive habits (34.5% and 36.8%, respectively), indicating a 
possible inadequate method of handwashing and food washing, 
and or the use of water from questionable sources, thereby 
maintaining the prevalence of WIDs in the region26. A study 
was conducted to determine the prevalence and risk factors 
associated with intestinal parasitic infections among elementary 
and secondary school students from a school located in the city 
of João Pessoa, capital of the state of Paraíba. Similar results 
to those found in the present study were observed, in which 
most parasitized students (46.3%) washed fruits and vegetables 
using water only27. According to the authors, the likelihood 
of intestinal parasite positivity among students who did not 
adequately wash fruits and vegetables was 2.0 times higher 
than among those who washed them properly, leading to the 
conclusion that washing with water only was considered a risk 
factor27.

An issue raised in this study, contrary to what has been observed 
in most other investigations28,29,30,31, was the coexistence 
between domestic animal ownership and the absence of WIDs 
in the community (χ2 = 5.72; df = 1; p = 0.01). The sampled 
population did not appear to be affected by these diseases, 
which is uncommon in environments with close contact with 
domestic animals, as such animals are important vehicles for 
the transmission of intestinal pathogens to humans32,33. This 
finding is consistent with results reported in studies conducted 
in Osasco, São Paulo34 and Porto Alegre, Rio Grande do Sul35, 
in which the authors indicated that the presence of animals in 
poorer households tended to be associated with a lower risk of 
parasitosis. Care for both animal and human health includes the 
control of parasitic infections34,35.

A study conducted with parents of preschool students from 
two schools located in the Metropolitan Region of Recife, 
state of Pernambuco, showed that there was concern among 
respondents about keeping animals healthy, including rabies 
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vaccination (92.2%), veterinary consultation (82.8%), and the 
administration of anthelmintic drugs (76.6%). In addition, 
respondents demonstrated knowledge about the existence 
of diseases that can be transmitted by animals, the ways of 
acquiring them, and prophylactic measures to prevent diseases 
such as helminth infections36. According to the authors, this 
may explain the fact that prophylactic information on parasitic 
diseases within underprivileged communities reduces their 
prevalence, thereby improving population health and quality of 
life36.

Based on the reports obtained during the interviews, a 
satisfactory level of knowledge was observed among the 
surveyed population. Such knowledge influences quality of life 
and health promotion within the community, since, despite 
the participants’ low level of formal education, there was an 
association with the absence of WIDs among interviewees who 
demonstrated a notable understanding of intestinal diseases, 
pathogens, modes of transmission, and disease prevention. In 
this study, WIDs did not affect participants who reported having 
heard about these diseases (χ2 = 17.51; df = 1; p < 0,001), nor 
those who reported not knowing their mode of transmission 
(χ2 = 14.05; df = 1; p < 0,001), as well as those who did not 
know what protozoa, viruses, and bacteria are (χ2 = 12.98; df 
= 1; p < 0,001). This apparent inconsistency between knowing 
what an intestinal disease is and being unaware of its mode of 
transmission, as well as of the parasites responsible for causing 
such diseases, may be associated with the influence that a low 
level of schooling exerts on the population’s lack of knowledge 
regarding the definition of transmission chains and parasitic 
agents. Therefore, it is essential that this topic be addressed in 
schools and within community groups15.

Despite this observed inconsistency, it was noted that the 
vast majority of the sampled population knew that protozoa, 
viruses, and bacteria may be present in untreated water 
intended for consumption (n = 294; 74.6%) and that these same 
microorganisms can act as parasites in the human body and 
cause diseases, including intestinal diseases (n = 290; 73.6%). 
These results showed an association with the absence of WIDs 
among interviewees who reported having such knowledge 
(χ2 = 30.18; df = 1; p < 0,001; χ2 = 31.09; df = 1; p < 0,001, 
respectively). Expressive data such as these indicate that the 
population is aware of the existence of organisms that may be 
harmful to health, even though they cannot be seen with the 
naked eye, and that there is also concern regarding the risk of 
disease transmission through water37.

The incidence of waterborne diseases is related to the lack 
of treatment of water intended for ingestion, which in turn 
is associated with users’ perceptions of water quality38. 
Accordingly, the present study indicates that participants 
rely on their perceptions of water quality and potability as a 
means of disease prevention within the community, since an 
association was also observed with the absence of WIDs among 
interviewees who reported knowing how to prevent intestinal 

diseases caused by waterborne parasites (χ2 = 6.12; df = 1; p = 
0.01). Several studies emphasize the need for water treatment 
to make it suitable for human consumption and to prevent 
disease. In agreement with the findings of this research, an 
association between the presence of certain intestinal parasites 
and the consumption of treated water was observed in a study 
conducted in the municipality of Bias Fortes, state of Minas 
Gerais, in which the highest frequency of polyparasitism 
occurred among individuals who consumed untreated 
water, and lower frequencies were observed when the water 
consumed had been strained, filtered, or boiled39.

The main limitations of the present study include the difficulty 
in contacting participants due to the COVID-19 pandemic 
and the acceptability of participation among the residents of 
the municipality, since they are not accustomed to this type 
of research routine. Nevertheless, despite the limitations 
mentioned, the results of this study indicate the importance 
of advancing knowledge about WIDs in the region, highlighting 
the need for further studies on this topic due to the lack of 
epidemiological research records in the municipality.

Based on the information obtained in this study, municipal 
financial support is recommended for the implementation of 
educational projects through community-based health actions, 
with the purpose of promoting access to information and, 
consequently, increasing the population’s level of knowledge. 
Educational actions provide learning opportunities for the 
community on health promotion topics15.

CONCLUSIONS

The low level of formal education among the interviewees from 
the municipality of Lago dos Rodrigues, state of Maranhão, did 
not affect the outcomes regarding the occurrence of WIDs in the 
region, even though low educational attainment is considered 
one of the main factors associated with the acquisition of 
these diseases. It was observed that most of the interviewed 
population adopts good preventive practices related to WIDs, 
indicating that health education actions implemented by public 
authorities, whether at the municipal or global level in the 
prevention and control of diseases, have a strong influence 
on changes in population behavior, preventing illness and 
contributing to improvements in community quality of life. 
However, it is important to emphasize that preventive measures 
aimed at controlling WIDs are only capable of eradicating them 
in a given region if the entire population has access to treated 
water sources for consumption. Thus, planning efforts and 
public policies that result in improvements in basic sanitation 
conditions within the community are recommended. In 
addition, the results of the study revealed satisfactory levels of 
knowledge about these diseases among most of the population. 
Nevertheless, due to the low level of schooling of the majority 
of participants, this knowledge appears to result primarily from 
daily experiences and observations and is transmitted from 
generation to generation. In the municipality, a gap remains 
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in the exploration of this topic, and although the substantial 
sample collected contributed to understanding popular 
knowledge and attitudes regarding community diseases, 

studies on WIDs still require further investigation due to the 
lack of records concerning the distribution and or occurrence of 
these diseases in Maranhão.
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