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ABSTRACT
Introduction: Protozoa and helminths cause enteroparasitoses, which constitute an important public health issue. 
Preschoolers and school children, who do not have a fully developed immune system, are more vulnerable to con-
tamination by intestinal parasites because they are more exposed to risk factors, such as poor hygiene habits and 
crowding in closed places. The most common parasites affecting this age group include Giardia lamblia, Ascaris 
lumbricoides, Trichuris trichiura, and hookworms. Objectives: To evaluate the prevalence of intestinal parasites 
in preschoolers, school children, and sandboxes of government schools in the city of Sinop – state of Mato Gros-
so (MT). Methods: This cross-sectional, quantitative study with an experimental design was carried out from July 
2015 to September 2016 and included preschoolers and school children aged 3 to 12 years, chosen by convenience 
sampling from government schools in the school district of the city of Sinop – MT; four schools were in the central 
region of Sinop, whereas seven schools, attended by children living in the suburban and rural areas, were far from 
the city center. Fecal samples were collected by the children’s family and sent to the schools, from where they were 
transported to the laboratory for parasitological examination. Sand samples were collected from sandboxes in the 
play areas of the schools. More specifically,100 g of sand was collected by scraping one of the four quadrants or the 
center of the sandbox surface or deeper into the sandbox, totaling 10 samples/box. The parasitological methods 
spontaneous sedimentation described by Hoffmann, active migration described by Rugai, centrifugal-spontaneous 
flotation described by Faust, and spontaneous flotation described by Willis were used to analyze the fecal and sand 
samples. Results: A total of 646 fecal samples obtained from preschoolers and school children aged 3 to 12 years 
were evaluated; 21.05% of the samples tested positive for intestinal parasites. As for the sand samples, 100% 
tested positive for intestinal parasites. In all the fecal and sand samples that tested positive for intestinal parasites, 
G. lamblia predominated, followed by Toxacara sp, Toxoplasma gondii, A. lumbricoides, Enterobius vermicularis, 
Hymenolepis nana, Strongyloides stercoralis, hookworm, Entamoeba coli, Endolimax nana, and Entamoeba hart-
manni, commensal amoebae of the large intestine, were also identified. Conclusion: Children aged 6 to 12 years 
were the most affected by enteroparasitoses. This may be related to poor hygiene habits, which puts these children 
at greater risk of contamination. The results agree with most epidemiological studies conducted in Brazil and show 
a high prevalence of enteroparasitoses in children. 
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INTRODUCTION

Enteroparasitoses constitute one of the le-
ading public health issues in the world population 
and contribute to elevated morbidity and mortali-
ty rates, especially in emerging countries. In most 
cases, enteroparasitoses are transmitted orally, 
but infection may also occur by ingestion of wa-
ter and food contaminated with parasitic forms. 
In Brazil, enteroparasitoses have wide geographic 
distribution and affect mainly children and ado-
lescents aged between 3 and 18 years living in 
poor socioeconomic conditions. These parasitoses 

lead to deficits in physical development and cog-
nition, malnutrition, and anemia1-4. 

Dogs and cats frequently circulate freely in 
children’s play areas and leisure areas. If the feces 
of these animals contain parasites, they contaminate 
the soil and sand with helminth larvae and eggs and 
protozoan cysts and oocysts, causing diseases5-7.

Giardia lamblia, Ascaris lumbricoides, Tri-
churis trichiura, and Ancylostomas duodenalis 
are the most common parasites in preschoolers 
and school children. Symptoms of contamination, 
which include diarrhea, abdominal pain, dyspep-
sia, anorexia, asthenia, weight loss, irritability, 
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and sleep disturbances, are usually vague and 
non-specific, making clinical diagnosis difficult. 
Various mechanisms, such as mucosal lesion 
(Giardia intestinalis, Necator americanus, and 
Strongyloides stercoralis), alterations in bile salt 
metabolism (Giardia intestinalis), competition for 
food (Ascaris lumbricoides), intestinal exudation 
(Giardia intestinalis, Strongyloides stercoralis, 
Necator americanus, and Trichuris trichiura), pro-
motion of bacterial proliferation (Entamoeba his-
tolytica), and hemorrhage (Necator americanus 
and Trichuris trichiura) aggravate malnutrition8-12.

Parasitological examinations encompass spe-
cific, sensitive, low-cost laboratory methods essen-
tial for diagnosing intestinal parasitosis. For diag-
nosis, demonstrating the presence of cysts, larvae, 
and eggs in feces is indispensable. If the presence of 
parasites is detected, treatment will be necessary, 
especially if we consider the risk factors associated 
with the increased prevalence of enteroparasitoses. 
A definitive cure is achieved after an average of 
three fecal samples, collected in three consecutive 
weeks, test negative for the parasite8-10.

Most cases of enteroparasitoses are not 
diagnosed, which makes it difficult to determine 
their prevalence and control their transmission. 
The lack of epidemiological studies and the fact 
that the occurrence of enteroparasitoses in nor-
thern Mato Grosso state has not been demonstra-
ted have prompted us to evaluate the prevalence 
of intestinal parasites in preschoolers (aged 3 to 5 
years), school children (aged 6 to 12 years), and 
sandboxes in play areas of government schools in 
the school district of the city of Sinop – state of 
Mato Grosso (MT). 

METHODS

Study type and target population

This transversal, quantitative study with 
an experimental design was conducted from July 
2015 to September 2016. The city of Sinop, in the 
north of the state of Mato Grosso, has an estima-
ted population of 148,960 inhabitants. Its scho-
ol district encompasses 23 Nursery Schools (for 
preschoolers) and 19 Elementary/Middle Schools 
(for school children)13. Four government schools 

in the central region of Sinop – MT and seven 
government schools far from the city center and 
attended by children living in the suburban and 
rural areas were selected. The study included 
preschoolers (aged 3 to 5 years) and school chil-
dren (aged 6 to 12 years); was authorized by the 
Health Department of the city of Sinop – MT; and 
was approved by the Research Ethics Committee 
of Hospital Júlio Muller of the Federal University 
of Mato Grosso (CAAE 29314614.0.0000.5541). 
The children’s guardians were informed about the 
study and signed a Free Informed Consent. Then, 
the guardians received the collection flasks and 
were instructed about how to collect and store 
the fecal samples. The guardians sent the sam-
ples to the school on pre-scheduled days, and 
the samples were transported for analysis in the 
Laboratory of Parasitological and Microbiological 
Analyses of the Federal University of Mato Grosso, 
Sinop Campus, according to the instructions of 
Resolution RDC 20/2014 of the Board of Directors 
of the Brazilian Health Surveillance Agency.

Coproparasitological test

For the parasitological test, a single fe-
cal sample was obtained from each preschoo-
ler or school child. The parasitological methods 
for a survey of parasite eggs, larvae, and cysts 
included spontaneous sedimentation described 
by Hoffmann14, active migration described by  
Rugai15, and centrifugal-spontaneous flotation 
described by Faust16. The test result reporting 
the presence or absence of protozoa and/or hel-
minths was sent to the child’s guardian for the 
child to receive adequate treatment. 

Parasitological tests on sand samples

Sand samples were collected from sandbo-
xes in the play areas of the selected schools. Three 
and five samples were collected from central and 
peripheral schools, respectively. For sample col-
lection, an area of 2 m2 was established in each 
sandbox. Then, 100 g of sand was collected by 
scraping one of the four quadrants or the center of 
the sandbox surface or deeper into the sandbox, 
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totaling 10 samples/box. The parasitological me-
thods for the survey of parasite eggs, larvae, and 
cysts included spontaneous sedimentation descri-
bed by Hoffmann14, active migration described by 
Rugai15, and spontaneous flotation described by 
Willis17, conducted in duplicate. The test results re-
porting the presence or absence of protozoa and/
or helminths were sent to the school for adequate 
treatment of the contaminated sand. 

Statistical analyses

The studied variables were age range (pres-
choolers aged 3 to 5 years and school children 
aged 6 to 12 years), gender, etiological agent, 
sandbox in the play area, and government school 
location. To determine the statistical significan-
ce of the enteroparasitoses and their association 
with the variables, the Fisher test was used for 
the dichotomous variables, and the Pearson Chi- 
square test was used for the categorized varia-

bles. Significance was set at p < 0.05 by using the 
software Prism 8 (GraphPad®).

RESULTS

The epidemiological profile of the ente-
roparasitoses was evaluated in 646 fecal sam-
ples–338 and 308 samples were obtained from 
male and female preschoolers and school chil-
dren aged 3 to 12 years, respectively. Of the 
646 samples, 136 tested positive for intestinal 
parasites. Of these 136 samples, 25% and 75% 
were obtained from children attending govern-
ment schools in the central and peripheral re-
gions of Sinop – MT, respectively. There were 
no statistical differences in terms of gender or 
government school location. Nevertheless, posi-
tivity was greater in the samples obtained from 
school children (aged 6 to 12 years) of periphe-
ral schools (57.35%; p < 0.0287) as compared 
to central schools (Table 1).

Table 1
Frequency of positivity for intestinal parasites in children according to gender, age range, and government school 
location in the city of Sinop – MT

Government School

Variables Central Area 
n (%)

Peripheral Area
n (%) Total p-value

Gender 0.2442

Male 19 (13.97) 48 (35.29) 67

Female 15 (11.03) 54 (39.71) 69

Aged Range 0.0287*

3 to 5 years 15 (11.03) 24 (17.65) 39

6 to 12 years 19 (13.97) 78 (57.35) 97

Type of Intestinal Parasite 0.001***

Protozoa 30 (22.06) 97 (71.32) 127

Helminths 4 (2.94) 5 (3.68) 9

n: number of samples. Statistical significance * p < 0.05, *** p < 0.001.
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Among the 34 fecal samples obtained from 
children attending central schools, 35.29%, 
26.47%, 26.47%, 5.88%, 2.94%, and 2.94% 
tested positive for G. lamblia, E. coli, E. nana, 
E. vermicularis, A. lumbricoides, and hookworm, 
respectively. Among the 102 fecal samples ob-
tained from children attending peripheral scho-
ols, 42.16%, 37.25%, 14.71%, 0.98%, 2.94%, 
0.98%, and 0.98% tested positive for G. lamblia, 

E. coli, E. nana, E. hartmanni, A. lumbricoides, 
E. vermicularis, and H. nana, respectively (Figu-
ra 1). There were no statistical differences among 
the evaluated schools. Nevertheless, the samples 
obtained from school children aged 6 to 12 years 
and attending peripheral schools presented higher 
positivity for G. lamblia, 29.41% (p < 0.001), as 
compared to the samples obtained from school 
children attending central schools (Figure 1).

Figure 1: Positivity for protozoa and helminths in fecal samples according to age range and government school location in the 
city of Sinop – MT.  *** Statistical significance p < 0.001.

Of the 80 sand samples collected from the 
play areas of three central schools and five pe-
ripheral schools in the city of Sinop – MT, 100% 
tested positive for G. lamblia, followed by 66.66% 
sand samples collected from central schools and 
100% sand samples collected from periphe-
ral schools that tested positive for Toxocara sp, 
66.66% sand samples collected from central 

schools and 80% sand samples collected from pe-
ripheral schools that tested positive for Toxoplas-
ma gondii, 33.33% sand samples collected from 
central schools and 60% sand samples collected 
from peripheral schools that tested positive for 
A. lumbricoides, and 33.33% sand samples col-
lected from central schools that tested positive 
for Strongyloides stercoralis (Figure 2).

Figure 2: Frequency of positivity for protozoa and geohelminths in sand samples according to government school location.
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DISCUSSION

Because temperature and moisture condi-
tions in tropical countries favor the occurrence of 
enteroparasitoses, these diseases are among the 
most common and frequent diseases in children 
aged less than 12 years living in these countries 
and constitute a major public health issue1-5. 

Here, an evaluation of the epidemiologi-
cal profile of enteroparasitoses conducted on 
646 fecal samples obtained from preschoolers 
and school children showed that 21.05% tes-
ted positive for enteroparasites. Similar data 
(19.42% positivity for enteroparasites) were 
found for fecal samples obtained from children 
aged 3 to 5 years attending government Nur-
sery Schools in Sinop – MT in 20122. Alves et al.3 
reported similar positivity for enteroparasites 
(27.3%) in children aged 4 to 5 years attending 
a government Nursery School in Rondonópo-
lis – MT. In Tangará da Serra – MT, 1596 me-
dical records were analyzed, and the positivity 
for intestinal parasites was 51.4%4. According 
to Santos and Merlini8, parasitic infections affect 
various populations, but prevalence is higher in 
younger children; that is, preschoolers and scho-
ol children. When we related the positivity for 
intestinal parasites to gender (female: 50.73% 
positivity; male: 49.26% positivity), there were 
no statistical differences, corroborating with the 
data found by Reuter et al.9. 

In our study, school children (aged 6 to 
12 years) attending peripheral government 
schools presented a greater prevalence of intes-
tinal parasites (57.35%; p < 0.0287) as com-
pared to school children attending central go-
vernment schools. Alves et al.10 reported similar 
results—65% positivity for enteroparasites in 
fecal samples obtained from children aged 6 to 
10 years living in the Cajueiro rural settlement in 
Parnaíba – Piauí. 

G. lamblia was the most prevalent (40.44%) 
protozoan in the fecal samples obtained from 
preschoolers and school children. Our data agre-
ed with Faleiros et al.11, Biscegli et al.12, and Can-
tuária et al.13, who reported a greater positivi-
ty for G. lamblia cysts in fecal samples obtained 
from preschoolers and school children.

As for commensal protozoa, E. coli was the 
most prevalent (34.55%). Commensal protozoa 
and pathogenic parasites have similar transmis-
sion mechanisms and serve as indicators of the 
sociosanitary conditions. Therefore, commensal 
protozoa can be used as a parameter to measure 
the degree of fecal contamination that children 
are exposed to18.

We found similar results when we com-
pared the total number of protozoa and hel-
minths identified in the fecal samples obtained 
from preschoolers and school children attending 
central and peripheral government schools in  
Sinop – MT to findings concerning children living 
in Alegre and Descanso – state of Santa Catari-
na and Crato – state of Ceará21. It is noteworthy 
that not only socioeconomic conditions, educa-
tion level, and basic sanitation, but also practi-
ces underlying food preparation and consump-
tion, availability of suitable vectors, and intimate 
association with animals contribute to the emer-
gence of parasitic infections22-24.

All the sand samples (100%) collected 
from sandboxes of the play areas of the selected 
schools tested positive for G. lamblia, followed 
by 66.66% of sand samples collected from cen-
tral schools and 100% of sand samples collected 
from peripheral schools that tested positive for 
Toxocara sp, 66.66% of sand samples collected 
from central schools and 80% of sand samples 
collected from peripheral schools that tested 
positive for Toxoplasma gondii, 33.33% of sand 
samples collected from central schools and 60% 
sand samples collected from peripheral scho-
ols that tested positive for A. lumbricoides, and 
33.33% of sand samples collected from central 
schools that tested positive for Strongyloides 
stercoralis. Our results corroborated with the 
results achieved by other researchers who evi-
denced high positivity for enteroparasites in 
sandboxes of Nursery and Elementary/Middle 
Schools, thereby demonstrating another means 
of contamination—contact with soil/sand during 
play time5-7. Araújo6 (2008) showed that 37.5% 
of the children who had access to the play area 
of a Nursery School in the city of Campo Gran-
de/MT were contaminated with cutaneous Lar-
va migrans.
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It is worth noting that enteroparasites may 
harm preschoolers and school children, significantly 
delaying growth and cognitive development1-4.

Adherence to the present project was low 
because fecal sample collection depended on the 
children’s guardians. When fecal or sand samples 
tested positive for enteroparasites, the results 
were sent to the Health and Education Depart-
ments of the city of Sinop – MT, and the imple-
mentation of programs for controlling parasitic 
diseases was suggested to prevent parasitoses. 
In addition, measures to reduce contamination, 
like covering sandboxes with a tarp while not in 
use, keeping sandboxes inside a fence, treating 
sandboxes with 30% calcium chloride and 10% 
sodium hypochlorite weekly, and mixing surface 
and deeper sand and sand exposed to the sun 
with non-exposed sand were recommended.

CONCLUSION

Our results showed 71.32% positivity for 
enteroparasites in school children, aged 6 to 
12 years. These results agreed with most epi-
demiological studies conducted in Brazil and de-
monstrate the need for adopting prophylactic 
sanitary education measures for preventing and 
controlling intestinal parasitoses in government 
schools of Sinop – MT.
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