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Objective: To verify the prevalence of intestinal parasitic infections among preschoolers and to identify the
associated risk factors.
Methods: The study is a cross-sectional study nested in a cohort of children who were born and resident in
Diamantina, Minas Gerais, Brazil. At the time of the study, all children were aged 60 months 6 five months.
They were recruited after written informed consent was obtained from parents or guardians. The study was
carried out between July 2009 and July 2010. In total 214 children provided a stool sample for examination on
intestinal parasitic infections. Information on potential risk factors for parasitosis was obtained from parents
and guardians of the children by a questionnaire. Logistic regression was used for analysis.
Results: Intestinal parasitic infections were found in 27.5% (n559) of children. The boys’ infection
prevalence (26.1%, n536) was slightly lower than the infection prevalence of the girls (30.3%, n523), but
not statistically different (p50.51). Fourteen children, (23.7%) were infected with two or more parasite
species and forty-five (76.3%) with single parasites. A low per capita income of family was strongly
associated with an increased risk for an infection (OR52.89; P50.003). Preschoolers whose mothers did
not work outside home had a significantly lower risk for infection (OR50.41; p50.01).
Conclusion: Intestinal parasite infection is a health problem among Diamantina preschoolers. Poverty was
implicated as an important risk factor for infection, while the presence of the mother at home full-time was a
protective factor.
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Introduction
Intestinal parasitic infections remain a serious public

health issue in Brazil. They affect large segments of the

population in terms of their ability to perform mental,

physical, and social activities.1 It is estimated that,

globally, over a billion individuals currently host at

least one species of intestinal parasite, having the soil-

transmitted helminths (STH), such as Ascaris lumbri-

coides, Trichuris trichiura, and Ancylostomatidae

species, the highest prevalence rates.2 This study aimed

to estimate the prevalence and to identify factors asso-

ciated with parasitic infections among 5 year old pres-

choolers residing in a poor urban community of Brazil.

Method

This study was carried out in Diamantina, a city

located in the Jequitinhonha Valley, one of the

poorest areas of the state of Minas Gerais, Brazil

(Fig. 1). The total population of Diamantina in 2010

was 45 884;3 90.8% of households were supplied with

treated water, 70.7% with a sewage, and 69.7% with

garbage collection system.4

The study is a cross-sectional study nested in a cohort

of children who were born and resident in Diamantina,

Minas Gerais, Brazil between September 2004 and July

2005.5 At the moment of the study, all children were

aged 60 months65 months. They were recruited after

written informed consent was obtained from parents or

guardians. The study was carried out between July 2009

and July 2010.

In total 214 children provided a stool sample

(male: 138; female: 76) for examination on intestinal

Correspondence to: L N Nobre, Department of Nutrition, Universidade
Federal dos Vales do Jequitinhonha e Mucuri – UFVJM, Campus JK,
Rodovia MGT 367 – Km 583, no. 5000, Alto da Jacuba, Diamantina, MG
39100-000, Brazil. Email: lunerinobre@yahoo.com.br

� W. S. Maney & Son Ltd 2013
DOI 10.1179/2047773213Y.0000000075 Pathogens and Global Health 2013 VOL. 107 NO. 2 103



parasitic infections. Each stool sample was examined

with the method described by Hoffman et al.6 and

Baerman-Moraes.6 Non-pathogenic parasites (e.g.

Entamoeba coli and Endolimax nana) were not

recorded.

Data were entered in excel with simples entry.

Statistical analysis was performed using SPSS soft-

ware system (SPSS Inc., Chicago, IL, USA). Logistic

regression was used for analysis. First bivariate

analysis was performed. Then, variables associated

with a P-value ,0.2 were included in the multivariate

logistic regression analysis. We used a significance

level of P,0.05. Odds ratio (OR) and 95% confidence

intervals (95% CIs) of odds ratio were reported.

Information on potential risk factors was obtained

from parents and guardians of the children by a

questionnaire. Ethics approval (ref. no. ETIC 545/08)

was obtained from the Federal University of Minas

Gerais.

Results
The mean age of children was 4.9 years (SD5

0.1 years); 138 were boys (64.5%). Two-third (66.8%)

of the children live in brickwork houses owned by their

families. Almost two-third of the families (59.3%) had a

per capita income lower than half of minimum wage.

Household sanitary conditions were satisfactory; 95%

of the houses had access to treated tap water and 92.2%

were connected to a sewage system.

Intestinal parasitic infections were found in 27.5%

(n559) of children. The boys’ infection prevalence

(26.1%, n536) was slightly lower than the infection

prevalence of the girls (30.3%, n523), but not

statistically different (P50.51). Fourteen children

(23.7%) were infected with two or more parasite

species. From those with multiple parasites, most

consisted of Entamoeba histolytica/dispar and Giardia

lamblia (50.2%) and A. lumbricoides and G. lamblia

(42.8%) combinations. E. histolytica/dispar (56.2%)

and G. lamblia (29.0%) were the most frequent

protozoans. Most prevalent helminths were A.

lumbricoides (39.0%) and T. trichiura (2.0%).

Almost all children (93.6%) were free of any intestinal

symptoms of the infection.

Univariate analysis showed that low family income

was significantly associated with an increased risk for

an intestinal parasitic infection (OR52.03, 95%

CI51.06–3.88, Table 1). In addition, those family

with a less space per person had a higher risk for an

infection (OR51.84, 95% CI50.99–3.40).

Multivariable logistic regression identified two risk

factors. A low per capita income of a family was

strongly associated with an increased risk for para-

sitic infection (OR52.89, 95% CI51.43–5.87,

P50.003) compared with those at higher per capita

income. Preschoolers whose mothers did not work

outside-home had a significantly lower risk for an

infection (OR50.41, 95% CI50.19–0.83, P50.01),

compared with those children whose mothers work

outside-home.

Discussion
Our findings about intestinal parasitic infection pre-

valence rates are consistent with reports of other

studies conducted in Brazilian cities, when similar

socio-economic population groups were examined.

They ranged between 24.6% and 58.7%.7–9 Our results

are also consistent with studies from other countries,

which had rates between 19% and 85.1%.10–12 The

wide variations observed in these studies can be

attributed to methodological differences between the

studies, but also to socio-economic and ecological

Figure 1 Location of the study areas in Minas Gerais, Brazil.4

Nobre et al. Intestinal parasitic infection in Brazilian preschoolers

104 Pathogens and Global Health 2013 VOL. 107 NO. 2



different conditions as well as varying health services

of the studied areas.13

Although we have identified high infection rates

with E. histolytica/E. dispar (56.2%), this finding may

be underestimated. Hung and colleagues14 showed

that microscopy examination in routine clinical

laboratories has a low sensitive for E. histolytica/E.

dispar detection. Diagnosis is best performed with

molecular tests, which have a high sensitivity, e.g.

PCR-based.14

Protozoan infection such as E. histolytica/E. dispar

and G. lamblia and STH infections are associated

with poor sanitary conditions.15 Most common

infection routes are food, contaminated water, and

close person-to-person contacts (fecal–oral transmis-

sion). Surprisingly, we did not find any infection with

Blastocystis hominis. It has been reported in previous

Brazilian studies in considerable infection, prevalence

ranging from 3.4 to 38.3%.16 The absence of this

parasite in our study may be, in part, due to the

relative unfamiliarity with this protozoan and the low

sensitivity of our diagnostic methods with regard to

this intestinal protozoa.17

In our study, poverty was the main predictor for a

parasitic infection in these preschool children. This is

consistent with other reports. Poverty is usually

associated with poor personal and food hygiene

habits such as eating raw/unwashed vegetables,

absence of hand washing before eating,12 large family

size,18 poor sewage network coverage,11 and poor

environmental conditions, such as living in crowded

houses with insufficient indoor spaces and living in

shanty areas.19

As observed in studies from other countries,19–21

intestinal parasitic infections occur less frequently

among children whose mother does not work outside-

home. The mother’s presence at home enables more

care in terms of health and nutrition, including the

children’s personal and food hygiene practices.

Our study has certain limitations. The most

important was the difficulty of collecting more than

one stool sample at the age studied. If a greater

number of samples had been collected on different

days, it would have increased the possibility of

detecting parasites or cysts, eggs, and larvae. Some

family stored the stool sample in their refrigerator,

which may explain the absence of Strongyloides

stercoralis and hookworm in our samples. Eggs and

larvae of the parasites are very sensitive to low

temperatures.

In conclusion, intestinal parasite infection is a

health problem among Diamantina preschoolers.

Lower income and employment status of mothers

were significant factors related to these infections.

Therefore, interventions including improvement of

socioeconomic status, sanitation, health education to

promote awareness about health and hygiene, and a

periodic deworming are measures that must be

considered and implemented.
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16 Macedo HW, Gonçalves AM, Almeida CB, Dias LV, Muniz
MF. Infecção por Blastocystis hominis e Entamoeba histolytica/
Entamoeba dispar em pacientes atendidos em um hospital
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