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Abstract
Introduction: This study aimed to evaluate the prevalence of intestinal parasitosis and to identify risk factors associated therewith 
in hospitalized children. Methods: Three fecal samples from each patient were evaluated using three different techniques. The 
patients’ nutritional and socioeconomic status and hematologic profi les were evaluated. Results: Of 106 children, 32.1% tested 
positive for intestinal parasitosis. The associated risk factors were low parental education levels and children's nail-biting habit. 
Eosinophilia, observed in 15 cases, was not associated with parasitosis. Conclusions: We recommend routine fecal parasitologic 
examination for hospitalized children and implementation of educational campaigns on the prevention of these diseases. 
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Children are at risk acquiring of parasitic infections, which 
have negative effects on their nutritional status and physical 
development. They are particularly susceptible to parasitic 
infection and reinfection because they are more exposed to 
pathogens, their immunity is not fully developed, and their 
personal hygiene efforts may not be satisfactory; they depend 
on the care of others1. Intestinal parasite infection may be 
asymptomatic or may present with clinical features such as 
abdominal pain, cramps, nausea, vomiting, diarrhea, anemia, 
weight loss, and lack of appetite2. Eosinophilia may occur 
secondary to parasitosis and is generally due to the intratissue 
biological cycle of some helminths. The more complex the cycle 
of the parasite in the host organism, the greater the eosinophilic 
rate. On the other hand, when parasitosis is limited to the 
digestive tract, eosinophilia is usually transient3.

Intestinal parasitosis is one of the most common causes of 
hospitalization in children, especially in the age group 0-5 years; 
it is generally accompanied by symptoms such as diarrhea. 
However, because diarrhea is also a common symptom in viral 
and bacterial infections and parasitologic examination of the 
feces of hospitalized children is seldom performed, intestinal 
parasitic diseases are often underdiagnosed in these patients4. 
This study aimed to estimate the prevalence of intestinal 

parasitosis in children admitted to the pediatric units of public 
hospitals in the City of Pelotas, Southern Brazil, and to identify 
associations between parasitosis and eosinophilia, nutritional 
status, and socioeconomic factors. 

An epidemiologic prevalence study was conducted over 
a one-year period. The target population was children aged 6 
months to 11 years who were hospitalized in the public pediatric 
units of the two largest hospitals in the City of Pelotas, Rio 
Grande do Sul (RS), Brazil, which hosts the 3rd Regional Health 
Coordination of RS and includes 22 municipalities in Southern 
RS. It has an estimated population of 845,135 inhabitants. 

Participation in the study was voluntary. First, parents or 
guardians who were willing to have their children participate 
in the study signed an informed consent agreement; they were 
then invited to answer a semi-structured questionnaire to 
establish the patients’ socioeconomic profi les and to identify 
other epidemiologic characteristics. The following variables 
were evaluated: age; sex; place of residence; family income; 
parental level of education; presence of domestic animals 
in the household; availability of sewage facilities, garbage 
collection services, and drinking water; occurrence of symptoms 
suggestive of intestinal parasitosis; nail-biting; walking 
barefoot; and knowledge of common worms and protozoa.

After completing the questionnaire, three preservative-free 
collection bottles pre-identifi ed with the number/name of each 
child and responsible adult were distributed, together with 
instructions on how to collect the required fecal samples. The 
collected fecal material was taken to the Human Parasitology 



854

de Almeida IA et al. - Intestinal parasitosis in hospitalized children

Type of parasitism Intestinal parasites and/or commensals identifi ed Positive samples

n (%)

Monoparasitism (n=24) Ascaris lumbricoides 8 (23.5)

Endolimax nana 6 (17.6)

Trichuris trichiura 5 (14.7)

Giardia lamblia 3 (8.8)

Entamoeba coli 2 (5.9)

Polyparasitism (n=10) A. lumbricoides and T. trichiura 3 (8.8)

T. trichiura and E. nana 3 (8.8)

A. lumbricoides, T. trichiura, and G. lamblia 1 (2.9)

T. trichiura, E. nana, and E.coli 1 (2.9)

G. lamblia and E. nana 1 (2.9)

E. nana and E. coli 1 (2.9)

TABLE 1: Type of parasitism and species of intestinal parasites and/or commensals detected in hospitalized children in Pelotas, Rio Grande do Sul State, Brazil.

Laboratory of the Federal University of Pelotas and processed 
using Ritchie and Faust techniques and the Baermann-Moraes 
method. All research participants whose results were positive 
were given medical prescriptions and free treatment. The 
research was approved by the University Ethics Committee 
under number 177/2011. 

Eosinophilia was determined from the differential count of 
the complete blood count; these results were obtained from the 
hospital’s clinical analysis laboratories, with due authorization 
given by responsible adults and institutions. The relationship 
between the number of eosinophils and intestinal parasite 
presence/ absence and species was determined. Each child’s 
nutritional status was determined by anthropometric evaluation 
of weight and height measurements. Anthropometric data were 
stored in a Microsoft Excel® spreadsheet and were analyzed 
using World Health Organization (WHO) Anthro version 3.2.2 
software (Software for assessing growth and development 
of the world's children. Geneva: WHO, 2010, http://www.
who.int/childgrowth/software/en/). For children older than 
5 years, the body mass index was calculated and the values 
obtained were assessed according to charts recommended by 
the WHO.

Children were divided into two groups: Those with 
intestinal parasite infection (positive group) and those without 
(negative group). Descriptive comparisons between the two 
groups were performed using frequency and percentages. 
Statistical associations between infection status and patients’ 
socioeconomic characteristics and habits were evaluated using 
Poisson regression, considering a level of signifi cance of 5%. 
The analysis was performed using Stata statistical software, 
release 13.0 (StataCorp LP, College Station, Texas, USA).

A total of 106 fecal samples were collected and analyzed. 
Of these, 34 (32.1%) tested positive for at least one parasite 

species or intestinal commensal organism (Table 1), the most 
relevant of which  were Trichuris trichiura (38.2%), Ascaris 
lumbricoides and Endolimax nana (both 35.3%), Giardia 
lamblia (14.7%), and Entamoeba coli (11.8%). The majority 
of the cases were monoparasitic (70.6%). A higher proportion 
of positive cases was observed in children aged 6-11 years 
(p = 0.05) and in families with a lower monthly income 
(p = 0.06). The association with income, although not 
statistically signifi cant, is presented and the variable retained 
in the multivariable model because of its importance as a 
determinant of infectious diseases. Table 2 shows a statistically 
significant crude association between intestinal parasite 
positivity and low parental/guardian education level (p = 0.03); 
children whose parents/ guardians studied for no more than 8 
years had a 2.4 times greater chance of having intestinal parasites 
than those whose parents had completed 9 years of education or 
more. Children who bit their nails were 2.5 times more likely 
to have parasitic infections than those who did not (p = 0.01). 
No other variables were signifi cantly associated with intestinal 
parasitosis. In the adjusted analysis, no signifi cant associations 
were identifi ed, probably due to the limited sample size. It is 
important to consider that the more variables included in the 
model the greater the number of stratifi cations; this widens 
confi dence intervals and decreases statistical power. However, it 
is important to note that the adjusted prevalence ratios remained 
similar to the crude estimates.

In terms of nutritional status (Table 3), 68.9% of the children 
analyzed were classifi ed as being adequately nourished and only 
0.9% were malnourished. Among children whose fecal samples 
were parasite positive, 61.8% were adequately nourished; 
none were malnourished. Therefore, there was no relationship 
between nutritional status and intestinal parasitosis. Eighty-
seven (of the 106 included children) underwent hematologic 
testing; eosinophilia was observed in 15 (17.3%), three of whom 
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Variable Category Total (n=106) Positive cases 

(n=34), n (%)

Crude PR coeffi cient 

(95% CI)

p-value Adjusted PR coeffi cient 

(95% CI)*

p-value

Age 0–5 years 80 21 (26.3) ref 0.05 ref 0.27

6–11 years 26 13 (50.0) 2.1 (1.03–4.12) 1.52 (0.72–3.24)

Family 

income

≤ 1 minimum wage 55 23 (41.8) 1.94 (0.95–3.98) 0.06 1.54 (0.72–3.29) 0.27

≥ 2 minimum wages 51 11 (21.6) ref ref

Parents' 

education

≤ 8 years 70 28 (40.0) 2.40 (1.00–5.79) 0.03 1.91 (0.76–4.83) 0.17

≥ 9 years 36 6 (16.7) ref ref

Nail-biting 

habit 

No 70 22 (31.4) ref 0.01 ref 0.06

Yes 36 20 (55.6) 2.50 (1.26–4.88) 2.05 (0.98–4.29)

TABLE 2: Factors associated with intesti nal and/or commensal parasitosis in hospitalized children in Pelotas, Rio Grande do Sul State, Brazil.

PR: Poisson regression; 95% CI: 95% confi dence interval; ref: reference category. *Adjusted by age, family income, parent’s education and nail-biting habit. 

Positive (%) Negative (%) Total (%)

Nutritional status Normal 21 (61.8) 52 (72.2) 73 (68.9)

Malnourished 0 (0.0) 1 (2.9) 1 (0.9)

Slimness 1 (2.9) 3 (8.8) 4 (3.8)

Overweight risk 9 (26.5) 9 (26.5) 18 (17)

Overweight 3 (8.8) 5 (6.9) 8 (7.5)

Eosinophilia Present 3 (17.6) 12 (17.1) 15 (17.2)

Absent 14 (82.4) 58 (82.9) 72 (82.8)

TABLE 3: Nutriti onal status and eosinophilia related to enteroparasite positi vity in hospitalized children in Pelotas, Rio Grande do Sul State, Brazil.

had intestinal parasites detected in their fecal samples — the 
identifi ed parasites were commensal protozoans (Endolimax 
nana and Entamoeba coli). No association was observed 
between eosinophilia (defi ned as an increase of ≥ 5% in the 
number of eosinophils) and parasitosis (p = 0.51). 

Although intestinal parasites are known to represent 
a relevant public health hazard and may be indicators of 
socioeconomic development in specific areas, current 
information on such infections is limited, especially in terms of 
hospitalized children5. The prevalence of intestinal parasitosis in 
this study was 32.1%, which is similar to the fi ndings from other 
studies of hospitalized children, with reported prevalence rates 
of 32.1%6 and 38.5%7. Although the prevalence in this study 
is similar to those reported in studies of schoolchildren, one 
cannot ignore the fact that hospitalized children are generally 
more immunologically fragile, i.e. are more susceptible to other 
infections or to a worsening of parasitosis6. The higher frequency 
of positive cases among those aged 6-11 years reinforces the idea 

that these children are more at risk of intestinal parasitosis due 
to the immature immune system; inadequate personal hygiene 
habits; greater contact with the soil, street, other children, and 
domestic animals; and are exposed to greater transmission risks, 
for example, among classmates1,4. 

In terms of intestinal parasites detected, the most common 
helminths found in this study were Trichuris trichiura and 
Ascaris lumbricoides, both of which transmitted via the fecal-
oral route and have similar risk factors, especially in areas 
with precarious socioeconomic conditions8. Environmental 
contamination by these parasites has been detected in the City of 
Pelotas, both in student environments9 and in the public square10. 
Therefore, children may be exposed to environments that favor 
parasitic infection as the eggs of these nematodes are common 
environmental contaminants and present high resistance under 
different climatic conditions. 

Low family income level (up to 1 minimum wage) was not 
signifi cantly associated with intestinal parasitosis in the present 
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study, but is considered a risk factor in studies in other developing 
countries, such as Malaysia, where low household purchasing 
power is thought to infl uence intestinal parasitosis via reduced 
access to health care, sanitation, and health-related information11. 
Parental level of education was signifi cantly associated with 
intestinal parasitosis, with an inverse relationship demonstrated. 
Other studies have highlighted lack of formal schooling of parents 
as an important risk factor, demonstrating a decreasing frequency 
of parasitosis with increasing levels of parental education12; 
individuals with higher levels of education can positively affect 
the health of their family members. Regarding behavior and 
hygiene habits, nail-biting was shown to be a risk factor for 
parasitic infection acquisition; this is consistent with the fi ndings 
from other studies. Nail-biting facilitates parasite contamination 
when proper nail and hand hygiene is not observed5.

In contrast to other studies that have demonstrated a 
relationship between eosinophilia and the presence of helminths3 
and protozoa13, no such association was observed in this 
research. This may be related to factors infl uencing eosinophilia, 
such as parasite species, location, and load; host responses; 
duration of infection; and stage of parasite development14. 
Analysis of the children's anthropometric data in this study 
revealed that most were adequately nourished and that obesity 
prevailed over malnutrition. No relationship was observed 
between malnutrition and the presence of intestinal parasitosis. 
This may be related to an increase in obesity in all population 
strata, especially in families with lower purchasing power, since 
the type of diet ingested is usually high in fat15.

The overall percentage of children with intestinal parasitosis in 
this study demonstrates that parasitic diseases are common in this 
area, affecting more than a third of children hospitalized in public 
pediatric wards. It has been shown that low parental education 
level and children's nail-biting habits contribute to the prevalence 
of intestinal parasitosis. Therefore, educational campaigns on the 
prevention of these diseases should be implemented at health 
centers and hospitals. In addition, given the ease of performing 
the examination in a hospital environment, it is suggested that 
parasitologic examination of fecal samples should be routinely 
performed in pediatric units of hospitals, as a precise diagnosis is 
associated with health promotion. Education will certainly help 
to decrease the prevalence of these infections.
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