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Enteroparasites and commensals among children in four 
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ABSTRACT 

The aim of this study was to determine the occurrence of intestinal parasites and commensals among children in four peripheral districts located in 
the northern, southern, eastern and western sectors of Uberlândia, Minas Gerais, using the Baermann methods as modified by Moraes and Lutz. Out 
of 160 individuals studied, 93 (58.1% CI: 50.4-65.7) were infected, distributed among the sectors as follows: northern (72.5%), southern (47.5%), 
eastern (57.5%) and western (55%). The positive findings according to age groups were: 0-5 years (26.9%), 5-10 years (21.2%) and 10-15 years 
(10%). Male children presented 2.7 times higher risk of infection than females did (OR: 2.7; CI: 1052-7001). The parasites and commensals identified 
were: Giardia lamblia (27.5%), Entamoeba coli (20.6%), Ascaris lumbricoides (14.4%), Enterobius vermicularis (8.8%), Hymenolepis nana 
(7.5%), Hymenolepis diminuta (5%), hookworms (3.1%), Trichuris trichiura (2.5%), Endolimax nana (2.5%), Entamoeba hartmanni (2.5%), 
Strongyloides stercoralis (1.3%), Iodamoeba butschlii (1.3%) and Capillaria hepatica (0.6%). The infection rate in these children was high and 
showed the need to implement prophylactic education programs in the community.   
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RESUMO

O objetivo deste estudo foi determinar a ocorrência de parasitas e comensais intestinais em crianças de quatro bairros periféricos, localizados 
nos setores norte, sul, leste e oeste em Uberlândia, Minas Gerais, utilizando os métodos de Baermann modificado por Moraes, e de Lutz. Dos 160 
indivíduos estudados, 93 (58,1%, IC: 50,4-65,7) estavam infectados, assim distribuídos: setor norte (72,5%), sul (47,5%), leste (57,5%) e oeste 
(55%). A positividade por faixa etária foi: 0 – 5 anos (26,9%), 5 – 10 (21,2%) e 10 – 15 anos (10%). As crianças do sexo masculino mostraram 
2,7 maior risco de infecção (OR: 2,7, IC: 1052-7001). Os agentes identificados foram: Giardia lamblia (27,5%), Entamoeba coli (20,6%), Ascaris 
lumbricoides (14,4%), Enterobius vermicularis (8,8%), Hymenolepis nana (7,5%), Hymenolepis diminuta (5%), ancilostomídeos (3,1%), 
Trichuris trichiura (2,5%), Endolimax nana (2,5%), Entamoeba hartmanni (2,5%), Strongyloides stercoralis (1,3%), Iodamoeba butschlii 
(1,3%) e Capillaria hepatica (0,6%). A porcentagem de infecção nas crianças foi alta e mostrou a necessidade de implantação de programas de 
educação profilática na comunidade.
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It has been estimated that infections caused by intestinal 
protozoa and helminths affect 3.5 billion people around the 
world and cause disease in approximately 450 million people, 
most of whom children27. Intestinal parasitic infections are public 
health problems, especially due to symptoms such as diarrhea,  
anemia, other gastrointestinal dysfunctions and behavioral  
effects5 7 12 13 18. 

Children are an important high-risk group for helminth 
infections because they are: 1) in a period of intense physical 
growth and rapid metabolism, resulting in increased nutritional 

needs; when these needs are not adequately met, individuals are 
more susceptible to infection; 2) in a period of intense learning; 
helminth infections have been shown to have a negative impact 
on cognitive tasks; and 3) continuously exposed to contaminated 
soil and water but probably lacking in awareness of the need for 
good personal hygiene18.

The objective of the present study was to determine the 
occurrence of enteroparasites and commensals among children 
in four peripheral districts of the city of Uberlândia, State of Minas 
Gerais, Brazil, between October 1996 and June 1997.
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MATERIAL AND METHODS

There are 241 districts registered with the municipal authorities 
of the city of Uberlândia, Triângulo Mineiro region. These districts 
are divided into sectors: central, northern, southern, eastern and 
western, in accordance with data from the Transport and Transit 
Department. One peripheral district from each sector was selected 
at random: Esperança (northernern), São Jorge (south), Dom 
Almir (eastern) and Tocantins (western). 

The sample size was calculated24 according to the formula:  
n = Z2 x P Q/d2, in which (Z) was 95%, (d) was 5% and (P) was 
88.4% (obtained from a study on intestinal parasites in the city 
of Uberlândia), and a non-observed value (Q) of 11.6%, and thus 
the sample size (n) was taken to be 159 people. These individuals 
were randomly selected. The number was increased to 160, such 
that 40 individuals from each district were analyzed. 

Fecal samples were collected after making home visits at which 
the children were identified by sex and age (0-15 years), and consent 
was given by their parents or relatives for their participation. Three 
fecal samples from each person were collected in plastic vials 
without preservatives at intervals of four to six days. The samples 
were stored in polystyrene boxes and analyzed at the Parasitology 
Laboratory of the Federal University of Uberlândia, by means of the 
Baermann methods, as modified by Moraes19 and Lutz15. Six slides 
were prepared, stained with Lugol’s iodine8 and each sample was 
read by two investigators. The total number of slides examined was 
thus 3,840, such that 2,880 were examined using the Baermann-
Moraes method and 960 using the Lutz method. All these individuals 
received their diagnostic results, and the positive cases were referred 
to the hospital, where they received specific treatment.  

The results from the parasitological examinations were 
analyzed using the chi-square test (X2) and odds ratio with 95% 
confidence interval (CI) (Instat software).  

RESULTS

Out of the 160 children, 93 (58.1%; CI: 50.4-65.7) were positive 
for enteroparasites or commensals, distributed between the sectors as 
follows: northern (72.5%), southern (47.5%), eastern (57.5%) and 
western (55%). Table 1 shows the frequencies of enteroparasites and 
commensals detected in the children according to age and district. 
The rates of positive findings in relation to age groups were: 0-5 
years (46.2%), 5-10 years (36.5%) and 10-15 years (17.2%). Out 
of the total number of children infected, 49 (52.7%) were male and  
44 (47.3%) were female. The frequency of children infected according 
to sex in the four districts was: northern, 19 (47.5%) males and  
10 (25%) females; southern, 8 (20%) males and 11 (27.5%) females; 
eastern, 9 (22.5%) males and 14 (35%) females; and western,  
13 (32.5%) males and 9 (22.5%) females. There was a significant 
difference in the number of positive cases according to sex only among 
the children living in the northern sector (P < 0.05). Male children 
presented 2.7 times higher risk of infection than female children did 
(OR: 2.7; CI: 1,052 to 7,001).

The distribution of intestinal parasites and commensals 
diagnosed is shown in Table 2. All the enteroparasites and 

commensals were demonstrated in all four sectors analyzed, but 
without statistical differences between the sectors. 

There were 55 (59.1%) cases of monoparasitism, 21 (22.6%) 
cases of biparasitism, and 17 (18.3%) cases of polyparasitism. 
Table 3 shows the 38 associations among the children infected 
with intestinal parasites and commensals. Among these 38 
associations observed, 20 bi-associations and 18 poly-associations 
involving Giardia lamblia were present and a high prevalence of 
this protozoan was confirmed in 11 cases of bi-associations and  
9 cases of poly-associations. Ascaris lumbricoides appeared in  
9 bi-associations and 8 poly-associations. Capillaria hepatica was 
associated with Giardia lamblia. Entamoeba coli was present in 
11 bi-associations and 11 poly-associations.

Table 2 - Frequencies of enteroparasites and commensals detected among 
160 children living in peripheral districts of the city of Uberlândia,  
State of Minas Gerais, Brazil, between October 1996 and June 1997. 

	                                                                         Positive findings

Intestinal parasites and commensals	 Number	 Percentage

Giardia lamblia	 44	 27.6

Entamoeba coli	 33	 20.7

Ascaris lumbricoides	 23	 14.4

Enterobius vermicularis	 14	 8.8

Hymenolepis nana	 12	 7.5

Hymenolepis diminuta	 8	 5.0

Hookworms	 5	 3.1

Trichuris trichiura	 4	 2.5

Endolimax nana	 4	 2.5

Entamoeba hartmanni	 4	 2.5

Iodamoeba butschlii	 2	 1.3

Strongyloides stercoralis	 2	 1.3

Capillaria hepatica	 1	 0.6

Table 1 - Frequencies of enteroparasites and commensals detected 
in children according to age and peripheral districts in the city of 
Uberlândia, State of Minas Gerais, Brazil, between October 1996 and 
June 1997.

Districts/	 Samples 	 Positive 	 Positive findings 	 Total  

Age	  (per district)	 cases according	 per district	 positive

(years)	 (no =  40)	 to age (%)	 (no =  40)	 (%)

Northern				  

00 ¬ 5	 23	 16	 69.6	 40.0

05 ¬ 10	 14	 10	 71.4	 25.0

10 ¬ 15	 3	 3	 100.0	 7.5

Southern				  

00 ¬ 5	 14	 8	 57.1	 20.0

05 ¬ 10	 17	 7	 41.2	 17.5

10 ¬ 15	 9	 4	 44.4	 10.0

Eastern				  

00 ¬ 5	 15	 11	 73.3	 27.5

05 ¬ 10	 19	 10	 52.6	 25.0

10 ¬ 15	 6	 2	 33.3	 5.0

Western

00 ¬ 5	 5	 8	 53.3	 20.0

05 ¬ 10	 14	 7	 50.0	 17.5

 ���10 ¬ 15���������������    	 11	 7	 63.6	 17.5
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DISCUSSION 

The percentages of positive findings of intestinal parasites 
and/or commensals detected in this study reflected the high 
exposure of this community to contaminated soil and precarious 
hygiene habits. In other studies on Brazilian children, the rate of 
findings of intestinal parasites and commensals ranged between 
24.6%17 and 92%11, although the infection percentages recorded 
in the literature on children in Uberlândia have been between 
28.3%28 and 88.4%16.

The results found in this study showed that the basic sanitation 
conditions and hygiene habits of individuals from the peripheral 
sectors of this city are still poor, thus resulting in high rates of 
infection and confirming the data described in the literature16.  

In the present study, the occurrence of infections was greatest 
among children aged zero to five years. Data demonstrated by 
our group have revealed that the age category most susceptive to 
parasitic infection is from zero to 15 years. Nevertheless, whatever 
the age of the children, the possibility that they might put objects 
or hands infected with eggs and/or cysts into their mouths arises 
because of poor hygiene habits16. In the present study, the number 
of positive cases found among these children was higher among the 
boys than among the girls. Similar results according to sex were 
described by Machado and Costa-Cruz16, with infection occurrence 

Table 3 - Distribution of associations among enteroparasites and commensals detected in children living in peripheral districts of the city of 
Uberlândia, State of Minas Gerais, Brazil, between October 1996 and June 1997.

Associations	 Number  	 Percentage

Giardia lamblia + Ascaris lumbricoides	 4	 10.5

Giardia lamblia + Entamoeba coli	 3	 7.9

Giardia lamblia + Enterobius vermicularis	 1	 2.6

Giardia lamblia + Capillaria hepatica	 1	 2.6

Giardia lamblia + Hymenolepis nana	 1	 2.6

Giardia lamblia + Endolimax nana	 1	 2.6

Hymenolepis nana + Entamoeba coli	 1	 2.6

Hymenolepis nana + Hymenolepis diminuta	 1	 2.6

Ascaris lumbricoides + Entamoeba coli	 4	 10.5

Enterobius vermicularis + Entamoeba  coli 	 2	 5.3

Ascaris lumbricoides + Hookworms	 1	 2.6

Entamoeba coli + Entamoeba hartmanni	 1	 2.6

Giardia lamblia + Hymenolepis nana + Hymenolepis  diminuta	 2	 5.3

Giardia lamblia + Hymenolepis nana + Entamoeba coli	 2	 5.3

Giardia lamblia + Entamoeba coli + Endolimax nana	 1	 2.6

Giardia lamblia + Ascaris lumbricoides + Trichuris trichiura 	 1	 2.6

Giardia lamblia + Entamoeba coli + Iodamoeba butschlii	 1	 2.6

Ascaris lumbricoides + Enterobius vermicularis + Entamoeba coli	 2	 5.3

Ascaris lumbricoides + Hymenolepis nana + Hymenolepis diminuta	 1	 2.6

Enterobius vermicularis + Entamoeba coli + Endolimax nana	 1	 2.6

Enterobius vermicularis + Hymenolepis nana + Hymenolepis diminuta	 1	 2.6

Giardia lamblia + Ascaris lumbricoides + Enterobius vermicularis + Entamoeba coli	 1	 2.6

Ascaris lumbricoides + Trichuris trichiura + Hookworms + Entamoeba coli	 1	 2.6

Giardia lamblia + Ascaris lumbricoides + Trichuris trichiura + Hymenolepis diminuta + Entamoeba coli	 1	 2.6

Ascaris lumbricoides + Hookworms + Hymenolepis nana + Hymenolepis diminuta + Entamoeba coli	 1	 2.6

Total	 38	 100.0

higher among boys. We believe that this difference in the rate of 
parasitism according to sex may be due to greater contact by boys 
with infected material while they are playing.  

Giardia lamblia was the only pathogenic protozoa diagnosed 
with high frequency. This result was similar to what has been 
described in the literature4 6 10. However, our data showed lower 
rates than did the results from other studies conducted on this 
protozoan in the same city16.

The amoebae found in the gastrointestinal tract (Entamoeba 
coli, Entamoeba hartmanni, Endolimax nana and Iodamoeba 
butschlii) are commensal protozoa. In several countries, many 
people are infected by these commensals, but all of them are 
asymptomatic. Our results, as well as data on commensals 
recorded in the literature14 20, have demonstrated high infection 
rates. These results indicate that children have ingested things 
containing fecal residues. This confirms the importance of 
diagnostics and descriptions for these commensals, in order to 
obtain preventive measures aimed at avoiding waterborne and 
foodborne infections due to fecal contamination. The form of 
contamination for these commensals is the same as for other 
pathogenic parasites.

Ascaris lumbricoides was the helminth with the highest 
occurrence rate. This result confirmed data reported by other 
authors, who described a high frequency of this helminth in Brazil9 16.  
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The frequency observed for Trichuris trichiura was lower in this 
study, but similar results have been described16 17.

Although the diagnostic methods used were not specific for 
Enterobius vermicularis, a high frequency was found. However, 
this result was lower than in data in the literature obtained using 
a specific method28. The frequencies of Hymenolepis nana and 
Hymenolepis diminuta found in the present study were similar 
to the data in the literature9 16 28. 

Low numbers of positive cases of hookworms and Strongyloides 
stercoralis were found in the present study. We believe that the 
small percentage of infections with these two nematodes was 
due to their similar form of infection, which is by means of 
active penetration of infective larvae into the skin and mucosal 
membrane when people handle soil or ingest contaminated food 
or water. For hookworms, the positive percentage has ranged 
from 2.6%22 to 17.9%2. Therefore, the results found in the present 
study are similar to the mean shown in the national literature2 16 22. 
The prevalence of Strongyloides stercoralis in the present study 
was similar to other results that have been demonstrated17 22. 
Furthermore, an infection rate for strongyloidiasis of 13% has been 
demonstrated16, thus characterizing this region as hyperendemic 
for this parasite. We suggest that the different results in the 
literature may be due to the ages of the children studied16, who 
were between zero and seven years old. In contrast, in the present 
study, the children were between zero and 15 years; and older 
children have better hygiene habits and lower rates of infection.      

Capillaria species are parasites in many vertebrate animals but 
only three species infect humans: Capillaria hepatica, Capillaria 
aerophila and Capillaria philippinensis, which cause hepatic, 
pulmonary and intestinal capillariasis, respectively25. Capillaria 
hepatica produces zoonotic infection of rather common 
occurrence among rats and mice but which is extremely rare in 
humans. No more than 30 cases have been reported worldwide21. 
There has only been one report from Brazil so far, concerning 
three cases of children with massive hepatic capillariasis that was 
diagnosed by means of hepatic biopsy. These cases presented 
the characteristic trio of the true infection, i.e. persistent fever, 
hepatomegaly, and eosinophilia26. Human hepatic capillariasis, 
caused by the ingestion of embryonated eggs, may vary from 
mild to severe in intensity, and sometimes it can be fatal. Some of 
the more common signs and symptoms include the classical trio 
described above, plus splenomegaly, pneumonitis, fever, extreme 
weakness, constipation, abdominal distension and, sometimes, 
ascites and malnutrition26. No eggs appear in the host feces except 
in cases of spurious Capillaria hepatica infection acquired by 
ingestion of non-infective immature eggs1. In the present study, 
Capillaria hepatica eggs were found in feces of an asymptomatic 
child of 19 months of age, thus suggesting a spurious infection1 or 
ingestion of insufficiently cooked liver from a parasitized animal23. 
In both cases, the eggs pass through the digestive tract without 
been hatched and could be detected in the fecal samples.

There was predominance of monoassociation, followed by  
bi-association and poly-association. These results confirm the data 
shown in the literature3 9 16. The diagnoses and descriptions of these 
associations are important for the specific treatment of each parasite.

In conclusion, the high rate of enteroparasites and 
commensals seen among children represents a serious public 
health problem and suggests that there is a need for prophylactic 
education programs in the community, with the aim of controlling 
the risk factors for enteroparasites. 
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