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ABSTRACT
Introduction: Intestinal parasites are common in children in poor 
countries around the world, and are the cause of serious health 
problems. Objective: To evaluate the prevalence of intestinal 
parasites in schoolchildren in Santarém, and associated 
socio-environmental risk factors. Methods: Questionnaires 
were applied to parents, and fecal exams were performed by 
direct method and sedimentation. Results: The parasites that 
prevailed were Entamoeba coli (20.4%) and Ascaris lumbricoides 
(9.0%). The family income is an important factor related to 
parasitic infections (χ2=21.000/p=0.001). Other factors such 
as water treatment (χ2=20.15/p=0.002), health infrastructure 
(χ2=25.40/p=0.001), and hygiene practices such as hand 
washing (χ2=11.54/p=0.003) were statistically significant for the 
presence of intestinal parasites too, some on a lesser scale. 
Conclusion: The results showed that Entamoeba coli and 
Ascaris lumbricoides are the prevalent parasites. The family 
income, water quality, and sanitary infrastructure are the main 
risk factors for parasitic infections.

Keywords: helminths; protozoan infections; child; basic sanitation; 
parasitology.

RESUMO
Introdução: As parasitoses intestinais são comuns em crianças 
em países pobres pelo mundo, e são a causa de sérios 
problemas de saúde. Objetivo: Avaliar a prevalência de parasitos 
intestinais em crianças de escolas em Santarém, e fatores de 
risco socioambientais associados. Métodos: Foram aplicados 
questionários as famílias, e os exames de fezes foram realizados 
pelo método direto e sedimentação. Resultados: Os parasitas que 
prevaleceram foram Entamoeba coli (20,4%) e Ascaris lumbricoides 
(9,0%). A renda familiar é um fator importante relacionado às 
infecções parasitárias (χ2=21.000/p=0.001). Outros fatores como 
o tratamento da água (χ2=20.15/p=0.002), infraestrutura de saúde 
(χ2=25.40/p=0.001), e práticas de higiene como lavagem das mãos 
(χ2=11.54/p=0.003) foram também estatisticamente significativos 
para a presença de parasitas intestinais, alguns em menor escala. 
Conclusão: Os  resultados mostraram que Entamoeba coli e 
Ascaris lumbricoides são os parasitos prevalentes. A renda familiar, 
qualidade da água, e infra-estrutura sanitária são os principais 
fatores de risco para infecções parasitárias.

Palavras-chave: Helmintos; infecções por protozoários; criança; 
saneamento básico; parasitologia.
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INTRODUCTION
Despite all the scientific and technological developments 

through which the world has gone in the last 50 years, a disease 
that takes us back to the early seventeenth century is still pres-
ent as a serious public health problem. This fact would not be so 
alarming if this disease was not directly linked to extreme poverty 
and lack of basic hygiene habits1.

Infections caused by intestinal parasites are frequent in chil-
dren in poor or developing countries, and are the cause of health 
problems, besides a significant number of deaths among chil-
dren aged 1-6 years2,3.

The World Health Organization estimates that 60% of the world 
population is infected by parasites; 3.5 billion of them are children 
infected by intestinal parasites that can cause some health prob-
lems3,4. Studies in Brazil have shown that frequency of helminths 
and protozoa pathogens in children is high, and that the problem 
needs to be confronted directly and seriously5-8.

Most infections caused by intestinal parasites go unnoticed 
for years, and this is one of the causes of neglect and lack of 
immediate treatment. The late diagnosed symptoms may cover a 
number of consequences for the development of these children, 
which over time can present malnutrition and anemia, leading 
to growth retardation and low academic achievement9-12.

In many cities in Pará State, Brazil, this problem can be 
more severely present, because most of the population do not 
have running water, and no sewage treatment, as all cities’ 
sewage flows into the rivers and streams surrounding towns8. 
In addition, some families, due to the lack of information or 
unfavorable financial conditions, still use open-sky latrines 
that contaminate the soil and are responsible for entrainment 
of human excreta to groundwater used for the abstraction of 
water for consumption.

Because of the problem presented, this study aimed to examine 
the prevalence of intestinal parasites in primary school children 
in Santarém, in Pará State – Brazil, and the socio-environmental 
risk factors these children are subject to that may contribute to the 
appearance of these diseases.

METHODS

Study area
The city of Santarém is located in northern region of Brazil, 

precisely in state of Pará, in the Lower Amazon region, due to its 
geographical location: Situated at the confluence of the Tapajós 
and Amazon rivers, and at a distance of 800 km from Belém, the 
state capital13.

It occupies an area of 22.887.080 km2: 77 km2 in the urban 
area, with its population is estimated at 299.419 habitants. The 
dominant weather is hot and humid, typical of tropical forests, 
and the average annual temperature is 25–28ºC, with an average 
humidity of 86%13,14.

Sanitation is constituted of a network of sewage with 50 km 
in length, and is inefficient, because there is no main collec-
tor, or treatment station. The Sanitation Company of Pará 
(COSANPA) supplies the water through 18 pools (groundwa-
ter abstraction), with a total of 30.200 active links, covering 
about 78% of the property 13.

The Municipal Educational System is responsible for basic ed-
ucation and has 505 schools serving 65.361 students, including 
rural and urban areas. The Human Development Index (HDI) is 
0.746, above the Brazilian average, but still considered very low 
compared to other countries in the world13,15.

Data collection
The study was conducted from April to September 2007, May 

to October 2008, and April to September 2010, and was devel-
oped with primary school students in the urban area of Santarém.  
The first meetings were held with the principals of the selected 
schools, in order to present the project’s objectives and to encour-
age participation of children and their families.

Meetings were also held with parents to recruit families with 
children aged between 4 and 12 years, who would be interested in 
participating in the project.

A questionnaire was used with each child to obtain information 
such as age, gender and exposures to health education. In addi-
tion, a questionnaire was applied to the parents for information 
about their occupation, family income, education level, number 
of family members, infrastructure of the house, hygiene, sanita-
tion, access to water, basic hygiene habits, knowledge of the mode 
of intestinal parasitic infection and treatment.

Collection analysis of fecal samples
In selected schools, sample containers labeled with the name 

of the selected child and an identification number were distribut-
ed, and the collection procedure was explained. This explanation 
was sent to parents, as well as the sample storage procedure. The 
next morning, the containers were collected and transferred to 
Laboratory of Microbiology at University of Pará State (Santarém 
campus), where parasitological analysis tests were performed, two 
tests for sample. Children who had not provided a fecal sample 
were allowed one more day to provide the sample.

The direct method and sedimentation in water were used for 
identification of intestinal parasites. These methods were selected 
because they are relatively inexpensive and safe, and widely used 
in other studies16,17.

The infected children were treated with specific chemotherapy, 
and their medical report was given to the parents or guardians for 
immediate evaluation and control at local health service (health 
center), for monitoring and continuity of treatment.

Data analysis
Statistical analysis was done through the compilation of all 

data using Microsoft Excel 2010 (Microsoft Corporation), and 
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analyzed in the 5.3 BioStat-version. Descriptive statistics were 
carried out. Frequencies were calculated for categorical variables 
(prevalence, etc.). The Chi-square (χ2) was used to determine the 
relationship between the variables (socio-environmental risk fac-
tor) and the prevalence of parasitic infections in the studied pop-
ulation. P-values of <0.05 were regarded as significant.

Ethical approval
The research protocols used in the study followed the princi-

ples of the privacy of personal data laid down in the Declaration 
of Helsinki and amendments, and those provided for National 
Brazilian Legislation. The project was approved by Research 
Ethics Committee at University of Pará State Cod. 916.554.

RESULTS
A total of 367 families were selected, and only one child from 

each family participated in the study, which prevented repeatable 
results about the data collected in the questionnaire applied to the 
children’s parents or guardians. This total of children was distrib-
uted to nine of the Municipal Primary Schools in Santarém. From 
this study group of 367 children, 178 were male, and 189 were 
female, both groups aged 4 to 12 years, divided between the age 
groups 4–6, 7–9 and 10–12 years.

Of the 367 fecal examinations performed, 189 (51.5%) had 
some protozoan infection, and 59 (16%) had a helminths infec-
tion, a prevalence of 67.5% in intestinal parasite sample analysis 
(Table 1). Entamoeba coli (20.4%) were most common protozo-
an, followed by E. histolytica (13.9%), and Giardia duodenalis 
(13.3%). The most prevalent helminths were Ascaris lumbricoides 
(9.0%), followed by Trichuris trichiura (2.1%). Monoparasitism 
cases prevailed (51.6%) compared to biparasitism cases (4.6%) 
and polyparasitism infections (2.4%) (Table 1).

Among the infected children, males prevailed (65.1%) over fe-
males (52.3%), and statistical analysis indicated that gender is not a 
risk factor related to intestinal infections (χ2=1.612/p=0.204). Data 
obtained from questionnaires indicated that family income is an im-
portant factor related to parasitic infections (χ2=21.000/p=0.001). 

Treatment of the water consumed also showed statistically 
significance for the presence of intestinal parasites (χ2=20.15/
p=0.002), the health infrastructure and hygiene habits like wash-
ing hands also were significant in this type of infection with 
χ2=25.40/p=0.001 and χ2=11.54/p=0.003, respectively (Table 2).

The results also show that the age group with the largest num-
ber (%) of infected children is between the ages of 4 to 6 years 
(78.9%), followed by the 7 to 9 years (59.3%) group, and lastly, the 
10 to 12 years (35%) group.

Table 1: Prevalence of parasite species found in 367 elementary 
school children from the city of Santarém, Pará State

Parasites N° %
Protozoa 189 51.5

Entamoeba coli 75 20.4

Entamoeba histolytica 51 13.9

Giardia duodenalis 49 13.3

Endolimax nana 7 1.9

Enteromonas hominis 7 1.9

Helminths 59 16.0

Ascaris lumbricoides 33 9.0

Trichuris trichiura 8 2.1

Enterobius vermicularis 6 1.6

Necator americanus 6 1.6

Hymenolepis nana 3 0.8

Strongyloides stercoralis 2 0.5

Hymenolepis diminuta 1 0.2

Monoparasitism 189 51.6

biparasitism 17 4.6

Poliparasitim 9 2.4

Total 248 67.5

Table 2: Statistical analysis of the variables (risk factors) related to 
the prevalence of intestinal parasites

Variable no. 
examined

no. 
infected

prevalence 
(%)

Gender

Male 178 116 65.1

Female 189 99 52.3

Chi-square (χ2) 1.612

p-value 0.204

Family income

<Minimum wage 136 111 81.6

One minimum wage 135 79 58.5

Two minimum wages 65 19 29.2

≥03 minimum wages 31 6 19.3

Chi-square (χ2) 21.00

p-value 0.001*

Water consumed

Untreated 162 132 81.4

Hypochlorite 112 37 33.0

Boiled 51 31 60.7

Filtered 42 15 35.7

Chi-square (χ2) 20.15

p-value 0.002*

Waste disposal system

Private backyard 
(latrine)

160 136 85.0

Bathroom with fossa 176 58 32.9

Outside the house 31 21 67.7

Chi-square (χ2) 25.40

p-value <0.001*

Treatment of the waste

Public collection 191 108 56.5

Discarded in the yard 127 83 65.3

Burnt 49 24 48.9

Chi-square (χ2) 1.205

p-value 0.547

Washing hands before meals 

Always 172 71 41.2

Never 139 109 78.4

Sometimes 56 35 62.5

Chi-square (χ2) 11.54

p-value 0.003*

*Statistically significant results.
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DISCUSSION
Little information is available on the prevalence of intestinal 

parasites in schoolchildren of the lower Amazon Region. We be-
lieve this is the first quantitative study treating scientific informa-
tion that is relevant to decision-making on this aspect of public 
health in this region of Brazil. However, it is noteworthy that this 
study examined a percentage of approximately 0.5% of the school 
population of Santarém. Moreover, samples from town rural ar-
eas, where sanitation conditions are even more precarious, were 
not analyzed.

The results obtained in this study show a high prevalence 
of intestinal parasites (67.5%) in primary school children of 
Santarém. The prevalence of protozoa and helminths in the 
investigated population resembles the results obtained in poor 
regions of Northeastern Brazil. Some results like the prevalence 
of A. lumbricoides, E. histolytica and G. duodenalis with 16.0%, 
13.9% and 13.3% respectively, outweigh the results founded in 
others works of the poorest regions of Brazil18.

The prevalence of parasites like E. coli, E. histolytica and 
G. duodenalis indicates the occurrence of food contamination by 
fecal material, because the transmission is generally linked to the 
consumption of unwashed vegetables. In this case, the establishment 
of healthcare policies aimed at the diagnosis and treatment of these 
specific sources of infection, both at school and in the homes of 
these children, is priority19.

When compared to studies conducted in other countries in 
Latin America, we can see a similarity in the incidence of both 
helminths, such as A. lumbricoides (16.0%), and E. coli protozoa 
(20.4%). Therefore, like in neighboring countries, the children of 
this region of Brazil are subject to abiotic and socio-environmen-
tal conditions contaminated by these pathogenic agents2,20.

A variety of intestinal parasites present in this population group 
indicates that the children of the city of Santarém are exposed to 
a large list of known disease-causing parasites, many of which are 
of epidemiological importance, as it is the case of A. Lumbricoides, 
E. vermicularis, T. trichiura, Necator americanus, E. histolytica and 
G. duodenalis. These parasites are the cause of serious human in-
fections and even been reported as the cause of death among chil-
dren, especially in poor and tropical regions3,20,21.

The prevalence of A. lumbricoides among helminths is probably 
related to the biology of this parasite, which has very resistant eggs 
with a great capacity to adhere to surfaces, an important factor for 
transmission, and its eggs are not easily removed by washing and 
may remain for up to ten years22.

In this work, we found the prevalence of monoparasite in-
fections in 51.6% of the results, even though it is known that 
humans can host different parasite species, as well as the fact 
that the external environment provides high degrees of con-
tamination and increase the probability of bi or polyparasitism 
infections, which should be happening in 4.6% and 2.4% of the 
observed results, respectively.

The prevalence of monoparasitism may be related to the low 
frequency with which the host comes into contact with the con-
taminated medium of the different species, to the immunocompe-
tence of the host, or to the competition process that these parasites 
exert among themselves by the niche, leading to the exclusion of 
one of the species.

Concerning age group, it can be inferred that children aged 
between 4 and 6 years have a higher incidence because they 
are starting their school career, and therefore are still acquiring 
knowledge about proper hygiene habits that are important to pre-
vent intestinal parasite infection.

The importance of family health education given to the chil-
dren should not be ignored, but in many cases, this type of infor-
mation has been the sole responsibility of the school.

Furthermore, it is expected that the immune system of children 
aged between 10–12 years is more efficient compared to that of 
younger children. This may also explain a lower incidence of in-
testinal parasites in this age group.

The results obtained through the application of questionnaires 
to the families proved important, as it deals with a public health 
problem that is related to a variety of environmental factors, and 
in order to seek solutions to the problem, it is necessary to under-
stand, through a systematic analysis, which factors are the most 
statistically significant, showing their degree of relevance to the 
occurrence of parasite infection.

Among risk factors analyzed, the gender of the children was not 
statistically significant for the presence of intestinal parasites, and 
this in accordance with what was observed in other studies23,24.

An increased incidence in male children (65.1%) compared to 
females (52.3%), also observed in other studies, may be explained 
by the fact that boys in this age group are more exposed to con-
tamination during peridomiciliary activities, since most children 
in this study have the backyards of their homes, streets and un-
paved sports fields as places available to play in7,23.

The results show that family income is an important variable 
for the presence of intestinal parasites, but it should be considered 
that this item is directly related to better hygiene conditions for 
the family, such as brick-built houses and proper toilets, for ex-
ample. Similarly, water treatment is also a significant factor, since 
it is related to family income, and greater family income can pro-
vide an adequate treatment of the water consumed, such as the 
acquisition of filtration equipment, for example. Therefore, one 
needs to consider what a greater family income can provide for 
the environmental quality of life of these children.

The quality of the water consumed is a risk factor, and the re-
sults of this study corroborate this information already widely 
discussed in other studies25-27. The lack of water treatment benefits 
the maintenance of cysts and eggs by intestinal parasites that use 
water to be transported until they reach their new hosts.

The habit of washing hands can be considered the first barrier to 
fight intestinal parasite infections, as hand washing can interrupt the 
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