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Enteroparasitosis in patients attended by the health public 
service: epidemiology and spatial distribution

Enteroparasitoses em pacientes atendidos pelo serviço público de saúde: 
epidemiologia e distribuição espacial

Abstract: 
Aims: This research aims to determine the epidemiology and the spatial distri-
bution of intestinal parasitosis in the city of Teresina, Brazil.

Methods: A cross-sectional study was carried out based on the data of parasito-
logical fecal exams performed in the Laboratory Raul Bacelar between January, 
2014 and July, 2017. In addition to the prevalence of intestinal parasitosis and 
polyparasitism, we verified the association of these diseases with gender, zone and 
period of the year by means of the chi-squared test, whereas the relation with age 
was analyzed by the Mann-Kendall tests and multiple comparisons of age classes. 
The spatial distribution was performed using the QGIS georeferencing software.

Results: The prevalence of enteroparasitosis in Teresina was 17.8% with Ascaris 
lumbricoides being the most common species. The prevalence of individuals with 
polyparasitism was 3.1%, in which an association between the species Entamoeba 
coli and Entamoeba histolytica/dispar was found. There was no relation between 
intestinal parasitosis with gender, but we verified that individuals in rural areas 
were more susceptible to these diseases. The species Ascaris lumbricoides and 
Entamoeba histolytica/dispar occured more frequently in the first and second 
semester, respectively. We observed that there was an apparent tendency to 
increase cases of Entamoeba histolytica/dispar and reduction of cases of Giardia 
sp. according to aging. Mapping intestinal parasitosis showed us that there was a 
prevalence between 1 and 20% in most of Teresina’s neighborhoods, and Ascaria-
sis embodies at least 40% of cases of enteroparasitosis in these neighborhoods.

Conclusions: Investments in basic sanitation and new epidemiological inves-
tigations must be carried out to control intestinal parasitosis in Teresina, em-
phasizing that children and the elderly should be considered priority groups in 
these programs.

Keywords: Epidemiology; geographic mapping; helminthiasis; neglected dise-
ases; parasitic diseases; protozoan infections; sanitation.

Resumo:
Objetivo: Determinar a epidemiologia e a distribuição espacial das parasitoses 
intestinais no município de Teresina, Brasil.

Métodos: Foi realizado um estudo transversal com base nos resultados dos exames 
parasitológicos de fezes executados no laboratório Raul Bacelar, entre janeiro de 
2014 e julho de 2017. Além da prevalência de parasitoses intestinais e de poliparasi-
tismo, verificou-se a associação destas doenças com sexo, zona e período do ano, 
por meio do teste do qui-quadrado, enquanto a relação com a idade foi analisada 
pelos testes de Mann-Kendall e comparações múltiplas de faixas etárias. A distri-
buição espacial foi realizada utilizando o software de georreferenciamento QGIS.

Resultados: A prevalência de enteroparasitoses em Teresina foi de 17,8%, sendo 
Ascaris lumbricoides a espécie mais comum. A prevalência de indivíduos com 
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poliparasitismo foi de 3,1%, na qual foi encontrada 
uma associação entre as espécies Entamoeba coli 
e Entamoeba histolytica/dispar. Não houve relação 
entre parasitoses intestinais e sexo, mas verificou-se 
que indivíduos na zona rural foram mais suscetíveis 
a essas doenças. As espécies Ascaris lumbricoides e 
Entamoeba histolytica/dispar ocorreram com maior 
frequência, respectivamente, no primeiro e no se-
gundo semestre. Observou-se que houve aparente 
tendência de aumento de casos de E. histolytica/dispar 
e de redução de casos de Giardia sp. de acordo com 
o envelhecimento. O mapeamento das parasitoses 
intestinais demostrou que houve uma prevalência 
entre 1 e 20% na maioria dos bairros de Teresina, e a 
ascaridíase representou pelo menos 40% dos casos 
de enteroparasitose nesses bairros.

Conclusões: Investimentos em saneamento básico 
e novas investigações epidemiológicas devem ser 
realizados para o controle das parasitoses intestinais 
em Teresina, enfatizando que crianças e idosos devem 
ser considerados grupos prioritários nessas ações.

Palavras-chave: Epidemiologia; mapeamento geo-
gráfico; helmintíase; doenças negligenciadas; doenças 
parasitárias; infecções por protozoários; saneamento.

INTRODUCTION

Intestinal parasitosis are a group of diseases 

caused by protozoa and helminths that affect 

the gastrointestinal tract, transmitted through 

contact with contaminated soil or through 

ingestion of contaminated food or water [1,2]. The 

symptomatology provoked by intestinal parasitosis 

is varied and not very specific, including diarrhea, 

nausea, vomiting, and abdominal pain [3]. Individuals 

with high parasitic load or compromised immune 

system present more severe manifestations, such 

as intestinal obstruction and abscesses, which may 

culminate in the death of the host [3,4].

Children and elderly people are more 

susceptible to the appearance of inherent 

complications in parasitosis. We emphasize that 

the consequences in children and teenagers are 

not limited to gastrointestinal symptoms, impairing 

cognitive and physical development [5]. Patients 

suffering from diseases that suppress the immune 

system, such as acquired immunodeficiency 

syndrome and cancer, also demand attention 

because of the increased mortality risk [6].

Despite having a wide knowledge about harms 

generated to the health of those affected, as well 

as harms on the economy, enteroparasitosis are 

considered neglected diseases [7]. The shortage 

of data makes it difficult to plan policies to reduce 

the number of infected individuals and makes 

it impossible to monitor the effects of actions 

taken [8]. In this sense, public initiatives must be 

oriented for specific groups in population.

The prevalence rates of intestinal parasitosis 

change according to the region of the country 

and are related to the health of local citizens in 

Brazil [9]. Basic sanitation, housing conditions and 

hygiene habits are factors associated with the 

incidence of intestinal parasitosis [10]. Therefore, 

we can comprehend that the environment 

influences on the appearance of these diseases 

since such aspects are determinants of the health 

of populations [11]. In this context, epidemiology 

contributes significantly to the understanding of 

the health-disease process dynamics by making 

it possible to identify the most affected groups 

and a disease spatial distribution [2,12].

Considering the importance and the shortage of 

data on the subject, this study aims to determine 

the prevalence, epidemiological characteristics 

and spatial distribution of intestinal parasitosis 

in patients attended by health public service of 

Teresina, in the state of Piauí, Brazil.

METHODS

Study Area

Teresina is the capital of the state of Piauí, which 

is located in the Northeast of Brazil. The city is 

located at 05º05’21’’ S and 42º48’07’’ W and has 

a total area of 1,392 km2. The climate of the city 

is characterized by the concentration of rainfall 

in the first four months of the year, so that the 

relative humidity of the air remains high during the 

first semester and suffers an intense reduction in 

the second half. The average annual temperature 

of Teresina corresponds to 27.7 ºC, however the 

temperatures can increase a lot between August 

and December. The predominant types of soils 

in the region are yellow latosol and red-yellow 

podzolic, which present significant acidity [13]. 

The study population is composed of Teresina 

inhabitants who perform parasitological fecal exams 

through municipal public health establishments 

integrated by 12 hospitals and 90 Basic Health 

Units (BHU) distributed in urban and rural areas [14].
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Data Collection

The present work consists of an observational and 

transversal study, developed through the analysis of 

data from parasitological fecal exams performed by 

the spontaneous sedimentation method (Hoffman-

Pons-Janer technique) in Laboratory Raul Bacelar, 

which has collection points in the hospitals and 

the BHU of the city. All parasitological exams 

performed between January, 2014 and June, 2017 

of patients residing in Teresina, without repetitions, 

were included in this study. The date of completion 

and the result of the parasitological examination, 

the age, the gender and the address of the patients 

were collected for analysis.

Statistical Analysis

The data were organized and submitted to 

statistical tests with the help of LibreOffice suite 

version 5.3.3.2 and R®x64 software version 3.4.4. The 

level of significance was 5% for all tests. The prevalence 

of intestinal parasitosis in the study population and 

percentage of polyparasitism were determined by 

the corresponding relative frequencies, as well as the 

prevalence of enteroparasitosis per neighborhood. 

The existence of correlation between the species 

in polyparasitism was verified, and their association 

was analyzed through the chi-square test. Similarly, 

the chi-square test was performed to determine if 

there is any association between intestinal parasitosis 

and gender, zone (urban or rural) and period of the 

year. Regarding age, the prevalence of each age 

group was submitted to the Mann-Kendall test to 

investigate tendency and the multiple comparisons 

test by age class with the p-value adjusted by the 

Bonferroni method. The prevalence of intestinal 

parasitosis in neighborhoods of the urban area of 

Teresina was used to perform the mapping through 

the QGIS 2.18 georeferencing software.

Ethics

The research was approved by the Municipal 

Health Foundation of Teresina and by the 

Research Ethics Committee of the Federal 

University of Piauí (CAAE: 74508017.2.0000.5214, 

opinion number: 2.256.597). In order to ensure 

confidentiality, all patients involved in the study 

had their names replaced by codes referring to 

the request for examination.

RESULTS

39,539 parasitological exams from different 

individuals were included in the study. The 

majority of the investigated population consists 

of female subjects (64.6%) and residents of the 

urban area of Teresina (96.4%). 38,664 out of the 

total number of exams, had an age record, most 

of them were adults (49.1%), followed by children 

(26.5%), elderly (14.6%) and teenagers (9.7%). 

The prevalence of intestinal parasitosis in 

patients attended by public health service of 

Teresina was equal to 17.8%. Ascaris lumbricoides 

was the most frequent species of intestinal 

parasites in the population. Entamoeba coli, 

Entamoeba histolytica/dispar, Endolimax nana 

and Giardia sp. also stood out as common 

parasites (Table 1). 

TABLE 1 – Prevalence of the most common intestinal parasite species in patients attended by the 
health public service of Teresina, Brazil.

Species Absolute frequency Prevalence (%)

Ascaris lumbricoides 3,127 8

Entamoeba coli 1,934 5

Entamoeba histolytica/dispar 1,380 3.5

Endolimax nana 915 2.3

Giardia sp. 879 2.2
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The other species found (Enterobius vermicularis, 

Hymenolepis nana, Hymenolepis nana, Iodamoeba 

butschlii, Strongyloides stercoralis, Trichocephalus 

trichiuris, Balantidium coli, Trichomonas sp., Taenia 

sp. and hookworms) had a prevalence lower than 

1%. The percentage of polyparasitism obtained 

was 3.1%, in which up to four different species 

were diagnosed in the gastrointestinal tract of 

the same individual. Simultaneous presence of 

Entamoeba histolytica/dispar and Entamoeba coli 

in the samples showed a higher correlation and 

an association between the species was verified 

by the chi-square test (Table 2). 

TABLE 2 – Association between the species Entamoeba coli and Entamoeba histolytica/dispar accor-
ding to the results of the parasitological tests carried out in the health public service of Teresina, Brazil.

Entamoeba histolytica/dispar

Entamoeba coli Positive Negative Total p-value

Positive, n(%) 1,022 (74.1) 912 (2.4) 1,934 (4.9) <0.001

Negative, n(%) 358 (25.9) 37,247 (97.6) 37,605 (95.1)

Total 1,380 (100) 38,159 (100) 39,539 (100)

Pearson’s chi-square test for association.

Thus, the tests demonstrated that individuals 

parasitized by Entamoeba coli were 117 times 

more likely to have Entamoeba histolytica/dispar.

There was no association between intestinal 

parasitosis and gender (p = 0.912). The percentage 

of positive parasitological exams is 64.7% to 

female subjects and 34.4% to male subjects. 

Concerning negative parasitological exams, 

these percentages remain, which 64.6% are from 

female and 35.4% are from male subjects. The 

association between enteroparasitosis and the 

area of the city was confirmed (p = 0.003), with 

a higher proportion of cases in the rural area of 

Teresina (300 positive exams and 1,141 negative 

exams), where individuals are 22.4% more likely 

to have intestinal parasitosis in relation to urban 

patients (6,739 positive exams and 31,359 negative 

exams). As for seasonality, Ascaris lumbricoides 

showed higher frequency during the first semester 

(Table 3), while Entamoeba histolytica/dispar 

had a higher frequency in the second semester  

(p = 0.003 and p = 0.012, respectively).

TABLE 3 – Association between the period of the year and the presence of intestinal parasitosis in 

Teresina, Brazil.

Species
1st semester 

n (%)
2nd semester 

n (%)
p-value

Ascaris lumbricoides 1,276 (36.6) 1,106 (33.1) 0.003

Entamoeba coli 826 (23.7) 797 (23.9) 0.868

Entamoeba histolytica/dispar 529 (15.1) 582 (17.4) 0.012

Endolimax nana 441 (12.6) 442 (13.2) 0.482

Giardia sp. 349 (10) 359 (10.8) 0.328

Outras 71 (2) 55 (1.6) 0.272

Total 3,492 (100) 3,341 (100) -

Pearson’s chi-square test for association.
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Regarding the age group, there was an 

apparent tendency to increase the occurrence 

of Entamoeba histolytica/dispar, as well as to 

reduce cases of Giardia sp. according to the 

advancement of age, with p-values close to 

0.05 (Table 4). 

TABLE 4 – Prevalence of each parasite species according to age group*.

Species Children Teenager Adult Elderly p-value

Ascaris lumbricoides 8 7 7.9 8.4 0.734

Entamoeba coli 3.7c,d 3.5c,d 5.5a,b 6.2a,b 0.308

Entamoeba histolytica/dispar 2.1c,d 2.1c,d 4a,b,d 5.3a,b,c 0.089

Endolimax nana 1.9 2.7 2.4 2.4 1,0

Giardia sp. 3.5b,c,d 2.4a,d 1.8a 1.3a,b 0.089

Data expresses as percentages.

Age categories: “Children” (ages 0-11), “Teenager” (12-17 years), “Adult” (18-59 years) and “Elderly” (≥ 60 years), 

according to Brazilian Statute of the Child and Adolescent and Brazilian Statute of Elderly. Mann-Kendall test 

and Multiple comparison test with p-value adjusted by the Bonferroni method. The combinations between the 

letters A-D (A: children, B: teenager, C: adult, D: elderly) represent two-to-two statistically significant comparisons 

by the multiple comparison test (p < 0.001).

The multiple comparisons test demonstrated, 

through two-to-two comparisons, that for Giardia 

sp. there was a statistically significant difference 

between the following age classes: children 

and teenager; children and adult; children and 

elderly; teenager and elderly (p < 0.001). For 

Entamoeba histolytica/dispar, comparisons were 

significant between children and adult; children 

and elderly; teenager and adult; teenager 

and elderly; adult and elderly (p < 0.001). For 

Entamoeba coli, there was a statistical difference 

for the comparisons between: children and 

adult; children and elderly; teenager and adult; 

teenager and the elderly (p < 0.001).

According to the mapping of intestinal 

parasitosis in the urban area of Teresina (Figure 1), 

Figure 1 – Distribution of intestinal parasitosis per neighborhood of the city of Teresina from January, 2014 

to June, 2017.
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65% of the districts of the city presented 

prevalence between one and 20%. The most 

prevalent neighborhoods were: Brasilar (100%), 

Noivos (50%), Zoobotânico (41.7%), Cristo Rei 

(35.3%), Jóquei (28.6%), Recanto das Palmeiras 

(28.6%), Monte Verde (27.6%), Pedra Miúda 

(26.8%), São Sebastião (26.7%) and Memorare 

(26.4%). The distribution of ascariasis among the 

parasitized population (Figure 2) showed that 

this infection represents more than 40% of the 

enteroparasitosis in most of the city districts 

(57%). The districts of Colorado, Parque São João, 

Parque Sul, São Cristóvão and Parque Jacinta 

stood out as critical points in the urban area of 

the city, where ascariasis comprised more than 

80% of the occurrences of intestinal parasitosis.

Figure 2 – Percentage of cases of Ascaris lumbricoides per neighborhood of the city of Teresina from January, 
2014 to June, 2017.

DISCUSSION

The prevalence verified indicates that 17.8% of 

the studied population was infected by intestinal 

parasitosis from January, 2014 to June, 2017. 

This result can be justified by the precarious 

conditions of the basic sanitation of the city, 

mainly due to the sanitary sewage. According to 

the Brazilian Institute of Geography and Statistics, 

only 7.8% of households in Teresina had sewage-

connected cesspits in 2017 [15]. As a result, higher 

prevalence of enteroparasitosis was expected, 

but some factors influence the percentage, such 

as the prophylactic administration of drugs and 

sensibility of Hoffman-Pons-Janer technique. 

The prophylactic administration of antiparasitic 

medicines can reduce prevalence of individuals 

parasitized in the city and, on the other hand, 

it can promotes reduction of the efficacy of 

drugs in the long term, as it has previously been 

observed to reduce the efficacy of mebendazole 

and albendazole, which has a decrease in its 

effectiveness against Trichocephalus trichiuris [16].

The comparison with other epidemiological 

investigations is difficult because of the varied 

populations, in which the majority of the studies 

are done with specific groups. However, the 

high prevalence of Ascaris lumbricoides is in 

agreement with a study carried out with elderly 

people from Parnaíba, state of Piauí, where 50% 

of them were infected [17]. Ascariasis may have 

obtained high frequencies in relation to the 

other parasitic species due to the long life of 

the host, the release of approximately 200,000 

eggs in the feces per day and the egg resistance 

to environmental conditions in the soil [18]. It 

is also important to consider the possibility 

of false-positive results because the Ascaris 

lumbricoides egg is very similar to artifacts such 

as plant cells that are common in the Brazilian 

diet and inexperienced analysts can misidentify 
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them. The low prevalence of pathogenic protozoa 

Entamoeba histolytica/dispar and Giardia sp. 

when compared to Ascaris lumbricoides can 

be justified by the irregular elimination of cysts 

in feces, a limiting factor for the parasitological 

diagnosis besides the difficult identification in 

the microscopy [19]. Other enteroparasites were 

diagnosed sporadically (prevalence lower than 

1%) possibly due to the low specificity of the 

spontaneous sedimentation method for certain 

species, such as Enterobius vermicularis. In 

addition, the Teresina soil characteristics and 

the fragility of larvae in presence of sunlight also 

contribute to small number of hookworm cases 

recorded in this study [20].

The polyparasitism comprises simultaneous 

infections by different species of intestinal parasites 

and requires attention due to the increase in the 

morbidity of affected individuals. In this sense, 

although the prevalence of polyparasitism 

found is lower than that of monoparasitism, the 

potential health risks should be considered since 

it can lead to death in people with compromised 

immune system due to diseases such as acquired 

immunodeficiency syndrome or cancer. The form 

of transmission, environmental conditions and host 

behavior are possible causes for the association 

between Entamoeba histolytica/dispar infection and 

Entamoeba coli infection confirmed by the present 

study. This finding also shows the importance 

of the diagnosis of commensal parasites, given 

the great probability of acquiring pathogenic 

species. The association can be a consequence 

of morphological similarity between the species, 

which immunological tests are more reliable for 

differential diagnosis [21]. Another reason which 

explains the association could be intrinsic factors 

that need to be identified in future investigations.

There was no association between the positivity 

of parasitological tests and gender, so that the 

predominance of cases of intestinal parasitosis 

in female subjects is related to the profile of the 

study population, composed mainly of women. 

The area where patients reside, in turn, was 

associated with the frequency of these diseases. 

As observed in this research, rural inhabitants are 

more likely to acquire enteroparasitosis when 

compared to individuals living in the urban area, 

due to the absence or precariousness of basic 

sewage services, water supply and garbage 

collection, which makes such environment more 

conducive to the spread of these diseases [10].

The proportion of Ascaris lumbricoides cases 

was significantly higher in the first semester, which 

is explained by the agglomeration of rain at the 

beginning of each year in Teresina. The relationship 

between rainfall and Ascaris lumbricoides infection 

is due to the increase of atmospheric and soil 

humidity, favoring the development of the 

eggs eliminated in feces present in the soil [22]. 

Regarding protozoa, it was verified that there 

was a significant increase in the proportion of 

Entamoeba histolytica/dispar cases in the second 

semester, the season of the year in Teresina that 

has high temperatures and low humidity. This 

result corroborates with studies carried out in 

countries with a similar climate to Teresina, which 

have hot and dry summer, such as Jordan, where 

there is an increase in the incidence of intestinal 

parasitosis during the summer and Entamoeba 

histolytica is one of the most prevalent species 

in this season [23]. However, the predominantly 

fecal-oral transmission without the presence of 

cysts for long periods in the environment may be 

a more relevant factor for the prevalence of this 

disease, so that the climatic conditions are not a 

determining factor for the prevalence of amebiasis.

Among the most prevalent species of parasites 

in Teresina, Ascaris lumbricoides, Entamoeba coli 

and Endolimax nana did not show any tendency 

according to age. We highlight the unrestricted 

distribution of Ascaris lumbricoides by age groups 

in the investigated population, a feature that 

contributes to this enteroparasite being the most 

prevalent in the city. The apparent tendency 

to reduce the frequency of giardiasis with the 

increasing age, also observed in study carried out 

with patients in tertiary care hospital in India [24], 

results from the immunity acquired by individuals 

previously exposed to Giardia sp., which induces 

the production of specific antibodies and CD4+ T 

memory cells [25]. As a result, children become 
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more susceptible to Giardia sp. and have a 

significantly higher prevalence when compared 

to other age groups.

The most frequent enteroparasitosis among 

the elderly were concordant with another study 

carried out in Piauí in which protozoa, including 

Entamoeba histolytica/dispar, are the most 

prevalent [17]. The tendency of increasing the 

proportion of Entamoeba histolytica observed 

by the present research can be consequence 

of differences in the immune response against 

antigens of this parasite, in which the elderly 

present a significant increase of IL-19 and 

reduction of Eotaxin-2/CCL24 in relation to other 

age classes [26]. In addition, the dependence 

on the performance of instrumental activities of 

daily living, low schooling and the use of several 

medications concurrently common in this age 

group are factors that may favor the increase 

in the number of cases with aging [27]. The 

occurrence of Entamoeba histolytica/dispar in 

this population group reflects the number of cases 

of hospitalizations for amebiasis in individuals 

residing in Teresina between January, 2014 and 

June, 2017. According to the Department of 

Informatics of the Unified Health System, three out 

of the eight registered cases were hospitalizations 

of elderly people in an emergency, with an 

average of two to 3.5 days of stay in hospitals 

[28]. Considering that the symptoms of amebiasis 

include blood in stool, dysentery and potential 

dissemination of trophozoites in the organism 

causing extraintestinal complications, such as 

abscesses in the liver, this disease represents a 

risk to the health of the elderly population [29].

The mapping of intestinal parasitosis in patients 

attended by health public service of Teresina who 

live in the urban area of the city indicates that more 

than half of the districts of different areas have 

prevalence between one and 20%, range that covers 

the prevalence of the city (17.4%). This data shows 

that cases of enteroparasitosis are not concentrated 

in specific regions. The neighborhoods with the 

highest prevalence of intestinal parasitosis have a 

high percentage of households with rudimentary 

cesspits and/or low percentage of households 

connected to the general sewage network, 

evidencing the importance of sanitary sewage on 

the health of the population and the lack of politics 

based on health education in these areas. The 

high prevalence in some districts, despite good 

sanitation, may be a consequence of the reduced 

number of patient exams from these localities, 

which may have caused distortion in the results. The 

distribution of Ascaris lumbricoides cases confirms 

the intense prevalence of this helminth in the city and 

shows the deficiency of basic sanitation conditions 

in neighborhoods located in the periphery, mainly 

in the South and East of Teresina.

In conclusion, ascariasis is the most prevalent 

enteroparasitosis with a uniform spatial distribution 

throughout the city. Children and elderly are 

significantly more parasitized by Giardia sp. 

and Entamoeba histolytica/dispar, respectively, 

therefore they should be a priority in the planning of 

actions. Investments in basic sanitation and health 

education measures are important strategies 

to promote the reduction of the prevalence 

of intestinal parasitosis. New epidemiological 

investigations need to be carried out in order to 

monitor the health conditions of the population 

and the efficiency of the policies adopted.
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