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ABSTRACT
Objective: To determine the prevalence of intestinal parasites and possible associated factors. Method: Cross-sectional 
epidemiological study of 962 children (3-12-years) from an area within the scope of a basic health unit in Ribeirão Preto, 
São Paulo, Brazil. Data were collected by home interviews and three-sample stool analysis and evaluated with the chi-
square and Fisher’s exact tests (p<0.05). Results: The prevalence of intestinal parasites was signifi cantly high (57.5%). 
Giardia lamblia was the most prevalent (50.8%), followed by Ascaris lumbricoides (17.8%), Entamoeba histolytica, 
Hymenolepis nana, Entamoeba coli and Enterobius vermiculares (5.6-7.3%) and other parasites of lower prevalence, such 
as Schistosoma japonicum (1%) and Schistosoma mansoni (0.5%). No statistically signifi cant associations were detected 
between prevalence and the risk factors analyzed. Conclusion: Since the area presents good conditions of environmental 
sanitation, health education programs should be implemented that emphasize hygiene procedures for the hands and for 
food and water to be consumed by the population.
Descriptors: Prevalence; Parasitic Diseases; Public Health Nursing; Giardia lamblia; Nurse.

RESUMO
Objetivo: Determinar a prevalência de parasitas intestinais e possíveis fatores associados. Método: Estudo epidemiológico de 
corte transversal, população de 962 crianças (3-12 anos) residentes em uma área de abrangência de uma Unidade Básica de 
Saúde na cidade de Ribeirão Preto, São Paulo, Brasil. Os dados foram coletados por meio de entrevistas domiciliares e exame de 
fezes (três amostras). A análise de dados aplicou testes Qui-quadrado e Fisher (p< 0,05). Resultados: A prevalência de parasitas 
foi signifi cativamente elevada (57,5%). Giardia lamblia foi a mais prevalente (50,8%), seguida por Ascaris lumbricoides (17,8%), 
Entamoeba histolytica, Hymenolepis nana, Entamoeba coli e Enterobius vermiculares (5,6 -7,3%) e outros parasitas, como o 
Schistosoma japonicum (1%) e Schistosoma mansoni (0,5%). Não houve associações estatisticamente signifi cativas entre a 
prevalência e os fatores de risco analisados. Conclusão: Como a área apresenta boas condições de saneamento, programas de 
educação em saúde devem ser implementados, enfatizando o consumo de água fi ltrada.
Descritores: Prevalência; Doenças Parasitárias; Saúde da Família; Giardia lamblia; Enfermeiro.

RESUMEN
Objetivo: Determinar la prevalencia y posibles asociaciones de enteroparasitosis con posibles factores asociados. Método: 
Estudio epidemiológico, corte transversal, muestra de 962 niños (3-12 años) en un área de cobertura de una Unidad de Salud 
de la Familia en Ribeirão Preto-São Paulo, Brasil. Los datos fueron recogidos mediante la aplicación de entrevistas y exámenes 
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INTRODUCTION

In the daily practice of health services, it is known that 
intestinal parasites play an important role in the daily life of 
families and are more frequent in lower-income regions(1). In 
underdeveloped countries, prevalence rates reach 90%, with 
a significant increase in frequency as the population’s socio-
economic levels decrease and where there is lack of water 
and sewer treatment, trash collection and vector control(2-3). 
In these countries, parasitic diseases are responsible for 25% 
of illnesses. To reduce these rates, it is necessary to invest in 
strategies to improve the population’s socioeconomic level. 
In the case of Brazil, programs such as the Family Health and 
Fome Zero (Zero Hunger) have been shown to be good start-
ing points for improving family health care(4).

However, parasitic diseases are still prevalent in Brazil. 
Due to the size and diversity of its geographical regions, there 
is great variation among states and municipalities. In the state 
of São Paulo, one study found that the prevalence of intestinal 
parasites in children 0 to 12 years old ranged from 11.5% to 
30.32%(2,5). A study in municipal day care centers in Niterói, 
Rio de Janeiro(6) found that the prevalence of parasites was 
61.3%, with a predominance of Giardia lamblia (G.lamblia). 
In Minas Gerais (MG), a study found that the prevalence of 
intestinal parasites was 34.6% (n=1338) in urban slums(7). 

Children still make up part of the most vulnerable group, 
because their hygiene habits tend to be inadequate and some 
are born with poorly functioning immune systems(8). In most 
studies, the prevalence of parasitic diseases was greater among 
children 3 to 12 years old, decreasing with age. 

Regarding prevalence of intestinal parasites in the region of 
Ribeirão Preto, São Paulo, few publications were found, and 
none were conducted in the area proposed by the present study. 
The prevalence of intestinal parasites among preschool children 
in a general pediatric outpatient clinic in Ribeirão Preto-SP was 
24.5% (n=155 children); of these, 50% had giardiasis(9). 

Nurses, as a key element in primary care of communities, 
must produce knowledge to establish an evidence base to help 
promote community health. The current study investigated the 
prevalence of intestinal parasites among children 3 to 12 years 
old in an area within the scope of a basic health unit (BHU) 
in the municipality of Ribeirão Preto, São Paulo, Brazil. It also 
explored possible associations between intestinal parasite infec-
tion and socioeconomic and demographic profiles of families 
and the population’s health conditions and behavior. 

METHOD

Ethical aspects
The study was conducted in accordance with the guiding 

principles of Resolution 466/2012 of the National Council of 
the Brazilian Ministry of Health. The project was approved by 
the Ethics Committee of the University of São Paulo at the Ri-
beirão Preto College of Nursing. All adults responsible for the 
children who were invited to participate agreed and signed 
informed consent forms. 

Selection of sample and location and period of study
This was a cross-sectional epidemiological study to ex-

plore socioeconomic and demographic factors, and health 
conditions and behavior of 962 children between the ages 
of 3 and 12 in an area within the scope of a basic health unit 
in the municipality of Ribeirão Preto-SP, to determine the 
prevalence of intestinal parasites and possible associations 
and risk factors. The city is located 360 km northeast of the 
state capital and has an estimated population of 649,556. 
The region stands out for its significant agribusiness activi-
ties and service sector, with the 30th highest GDP in Bra-
zil(10). The data were collected between October 2012 and 
May 2013.

Population and sample
Sample size was calculated by dividing the studied popula-

tion into three age groups (3-6, 7-9 and 10-12). Individuals 
from each age group were then selected at random, totaling 
576 children. There was no replacement of losses of samples. 

Study protocol
After agreeing to participate in the study, the adults response 

for the children answered a structured questionnaire that in-
vestigated the educational level of the head of the household; 
amount and source of family income; characteristics of the 
home; and the children’s health conditions and behavior. Stool 
samples from the children were collected using the TF Test kit 
(Three Fecal Test, Immunoassay Ind. Com. Ltda., São Paulo, 
Brazil), which analyzes three samples of feces collected on al-
ternate days and has a 96.8% sensitivity rate(3). Stool samples 
were examined in duplicate to identify the parasites by optical 
microscopy (40 to 100x obj.). Children who tested positive for 
intestinal parasites were referred to the BHU physician to receive 
proper treatment. 

Renata Elizabete Pagotti da Fonseca     E-mail: renataelizabetepagotti@yahoo.com.brCORRESPONDING AUTHOR

de heces con tres muestras/niño, que fueron analizados utilizando Chi-cuadrado y Fisher (0,05%). Resultados: La prevalencia 
de enteroparasitosis fue alta (57,5%). Giardia lamblia fue el parásito más frecuente (50,8%), seguido por Ascaris lumbricoides 
(17,8%), Entamoeba histolytica, H. nana, E. coli y Enterobius vermicularis (5,6-7,3%) y otros parásitos con frecuencias más 
bajas. No se encontró asociación estadísticamente significativa entre prevalencia y factores de riesgo analizados. Conclusión: 
Aunque el área del estudio tenga buenas condiciones socioeconómicas y demográficas, existe la necesidad de implementar 
acciones con enfoque en la promoción de la salud de esta población.
Descriptores: Prevalencia; Enfermedades Parasitarias; Enfermería de Salud Pública; Enfermero.
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Data analysis
The prevalence ratio was determined with a 95% confidence 

interval. The chi-square and Fisher’s exact tests were used to de-
termine the significance of associations between risk factors and 
children’s socioeconomic and health conditions. The Statistical 
Package for the Social Sciences, version 10.0 (SPSS Inc., Chicago, 
IL, USA) and Ri386 3.0.0 software (public domain) were used for 
these calculations.

RESULTS

Of the adults responsible for the 576 children composing 
the sample, 40 (7%) refused to participate in the study, the 
main reason being that they had private health insurance and 
did not make use of the BHU. Fifty-seven (9.9%) adults moved 
during the period of the study and 17 (3%) could not be found, 
even after four home visits at different times of the day. There-
fore, interviews were conducted with 387 adults who were 
responsible for 462 children (for some families, more than 
one child was selected per adult). Of the 462 children, stool 
samples were delivered and examined for only 233 (50.4%). 

Data analysis was divided as follows: the 
researchers analyzed the socioeconomic 
and demographic factors and possible fac-
tors associated with intestinal parasites in the 
homes of 387 families (Table 1); the health 
conditions of 462 children; and the preva-
lence of intestinal parasites and its associa-
tion with the health conditions and behavior 
of 233 children (Figure 1). 

The income of most families (42.9%) 
ranged from R$679.00 to R$1,358.00 
(US$174.1 to US$348.2). Most heads of 
households had jobs requiring only elemen-
tary occupations (70.5%); only 5 (1.3%) 
had jobs that required post-secondary 
education. Those who received pensions 
from the National Institute of Social Secu-
rity (INSS) or were retired or unemployed 
were considered “economically inactive,” 
and this category represented 11.9% of the 
heads of household. Most had completed 
elementary school (31.3%), 1.6% were il-
literate, and only 4.4% had post-secondary 
degrees (Table 1).

Most houses (81.7%) were composed of 
bricks and plaster; others were made only of 
bricks (18.3%). Most families (67.2%) drank 
tap water; only 32.8% drank filtered water 
(Table 1). Nearly all families used water from 
the public supply (99.4%) and municipal 
sewage system (97.7%). Only one family 
(0.3%) did not have electricity at home100% 
of the families had access to trash collection 
services (data not showed on table).

Considering the variable “How food is 
washed,” 49.9% of the families washed 

fruit and vegetables only with water (Table 1). Of those who 
used disinfectants, only 34% used sodium hypochlorite 
(bleach); 66% used a vinegar solution.

Regarding the children’s health conditions, according to 
the adults, 36.4% of the children had had some type of health 
problem in the last month. Of these, 66% were possibly re-
lated to parasitic infections, in accordance with the symptoms 
described, such as cough, diarrhea, weight loss, abdominal 
pain, anal itching and skin rashes.

Most importantly, our study showed a prevalence of 57.5% 
of children who tested positive for intestinal parasites. G. lamblia 
was the most prevalent (50.8%), followed by Ascaris lumbricoi-
des (A. lumbricoides) with 17.8%, Entamoeba coli (E.coli) with 
7.8% and Enterobius vermiculares (E. vermiculares) with 7.3%. 
Additionally, Entamoeba histolytica (E. histolytica) and Hymonol-
epis nana (H. nana) presented similar prevalence rates (5.6% and 
4.2%, respectively). One child (0.5%) was infected with Schisto-
soma mansoni (S. mansoni) and two children (1%) with Schisto-
soma japonicum (S. japonicum), a uncommon parasites in Bra-
zil. Other intestinal parasites were also found, although at much 
lower frequencies (Figure 1).

Figure 1 – (A) Eggs of Schistosoma japonicum found in a child’s stool sample 
(40x Obj.); (B) Intestinal parasites found among children (n=233) in 
an area of the municipality of Ribeirão Preto, São Paulo, Brazil, 2013
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Regarding the prevalence of multiple infections, most infect-
ed children tested positive for one parasite (64.9%); infection 
by multiple parasites was observed in 35.1% of the individuals. 

Next, data were analyzed to investigate possible associa-
tions between the prevalence of intestinal parasites and risk 
factors related to the children’s socioeconomic and health 
conditions. This analysis did not result in any statistically sig-
nificant associations. For example, the mother’s education 
level, family income and home water consumption presented 
p-values of 0.675, 0.116 and 0.358, respectively.

DISCUSSION

The present study determined the prevalence of intesti-
nal parasites in a sample of children between 3 and 12 years 
old in an area within the scope of a basic health unit in the 
municipality of Ribeirão Preto, São Paulo, Brazil. The results 
demonstrated a high prevalence of intestinal parasites among 
the population and the presence of risk factors for parasitic in-
fection. However, no statistically significant associations were 
found. These findings reinforce the importance of implement-
ing actions focused on health promotion to reduce intestinal 
parasitic infections in this population. It should be noted that 
nurses have an important role in social determinants of health, 
such as education(11), and are inserted in a health care model 
that privileges health education(12).

The prevalence of intestinal parasites in the study was 57.5%. 
Other municipalities in the state of São Paulo have also shown 
high rates of parasitic infections among children. A study by 
Araujo Filho et al.(2) determined the prevalence of intestinal para-
sites among children who lived in a slum (60.7%) and children 
who studied in a private school in Osasco, São Paulo (5.9%). 
Another study by Komagome et al.(13) in Itambé, São Paulo found 
a 34.5% positivity rate for parasites in samples of 127 children 
and 18 day care staff members. The prevalence found in the 
present study (57.5%) is similar to that of other regions in Brazil; 
in the North and Northeast regions, studies have found preva-
lence rates among children ranging from 41.7% to 79.3%(14-15).

G. lamblia was the most prevalent parasite in the examined 
population (50.8%), a finding that corroborates those of other 
coproparasitological studies conducted in Brazil(1,5-7,13,16). The 
transmission of G. lamblia occurs primarily by contaminated 
water and unclean hands. Thus, it is essential to identify pos-
sible contamination focal points responsible for maintenance 
of protozoa in the environment(1).

In the studied area, 67.2% of the population consumed 
tap water (not filtered). The water supply for the population of 
Ribeirão Preto comes from an underground reservoir called 
Aquífero Guarani, whose quality control is ensured by a munici-
pal body(10). However, it is important to emphasize the issue of 
inadequate storage of water for consumption, which can favor 
the growth and maintenance of parasites. One study showed 
that 54.5% of water samples from reservoirs in a community 
(barrels) located on the outskirts of the municipality of Ribeirão 
Preto-SP contained not only fecal coliforms, but also intestinal 
parasites such as E. vermiculares and A. lumbricoides(17).

Another possible explanation for the high prevalence of G. 
lamblia in this population is that 12.3% of the children washed 
their hands only with water. Several studies have shown that 
washing the hands with water alone does not eliminate con-
tamination by eggs and cysts of many parasites. One example is 
the G. lamblia cyst, which can survive several months in room 
temperature water(18). It is worth noting that the adults frequently 
reported that the children only washed their hands on request.

The second most prevalent parasite in the study was A. 
lumbricoides (17.8%). This is the most frequent parasite in the 
world, with an estimated one million people infected(19). In gen-
eral, Brazil presents environmental conditions that are favorable 

Table 1 – Socioeconomic and living conditions (n=387) of 
study participants, Ribeirão Preto, São Paulo, Bra-
zil, 2013

Variables
Heads of household

n %

Family income (MWa)

≤ 1 37 9.6

1 – 2 166 42.9

2 – 3.5 104 26.9

3.5 – 5 43 11.1

≥ 5 21 5.4

Not reported 16 4.1

Occupation of head of family

Basic level 273 70.5

Technical level 54 14.0

Professional level 5 1.3

Inactiveb 46 11.9

Others 9 2.3

Educational level of head of family

Illiterate 6 1.6

Primary 43 11.1

Elementary 121 31.3

Secondary 116 30.0

Post-secondary 17 4.4

Not reported 84 21.6

Type of house

Brick 71 18.3

Brick and plaster 316 81.7

Type of water consumption

Tap 260 67.2

Filtered 127 32.8

Bathroom location

Adjacent to kitchen 116 30.0

Away from the kitchen 267 69.0

Other 4 1.0

How food is washed?

Only with water 193 49.9

With water and soap or disinfectant solution 194 50.1

Note: aMW – Minimum wage, R$678.00 in January 2013; bPeople who received 
pensions from the National Institute of Social Security, or were retired or unem-
ployed.
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to the dissemination of soil-transmitted helminthiases, due to the 
tropical climate (hot and humid) of most of its territory.

One finding that deserves special attention was that one 
child (0.5%) tested positive for S. mansoni. Ribeirão Preto-
SP is not considered an area where schistosomiasis is en-
demic. Therefore, thus another interview was carried out with 
the affected family and it was verified that the infected child 
frequently visited family members who lived in the state of 
Minas Gerais, which is an area where this particular parasite 
is endemic(4,20). Indeed, the literature has shown few registered 
cases of schistosomiasis in the state of São Paulo; most cases 
are associated with the Northeast region of Brazil(20).

According to the Brazilian Ministry of Health, schistosomiasis 
affects 2.5 to 6 million individuals in Brazil. There are records of 
high prevalence rates of this parasitic disease in the states of Ala-
goas, Pernambuco, Sergipe, Bahia, Paraíba, Minas Gerais and 
Espírito Santo. Contamination focal points are also found also 
in Pará, Piauí, Goiás, the Federal District, Rio de Janeiro, São 
Paulo, Paraná, Santa Catarina and Rio Grande do Sul(20). One 
study conducted with 913 individuals in Guarulhos, São Paulo, 
detected a prevalence rate of 0.2% for S. mansoni(21).

Another interesting result was that two children tested posi-
tive for S. japonicum. Japanese schistosomiasis was introduced 
into Brazil by Asian immigrants. However, it did not find good 
conditions for its intermediary host, a snail of the genus Onco-
melania, which did not adapt well to the Brazilian climate(22). 

The presence of Japanese schistosomiasis cases in Brazil 
was described long ago (1940) by Bandeira and Pires(23); no re-
cent studies were found in the literature. It is possible that the 
two cases identified are allochthonous, because the area of 
coverage of the study contained immigrants from areas where 
this parasite is endemic.

The high frequency of multiple parasitic infections (35.1%) 
has also been described in other studies conducted in Bra-
zil(6,13,16). This is a particularly worrying situation among lower-
income populations, because it can delay physical growth and 
cause learning disabilities, especially in school-age children(18).

One of the strengths of the present study was that it utilized 
three stool samples from each child (collected on alternate 

days) for analysis; this method reduces the chance of underes-
timating the prevalence of parasitic infection(3). 

Limitations of the study
No statistically significant associations were found between 

the prevalence of intestinal parasites and the risk factors ana-
lyzed. This could be due to sample loss related to non-deliv-
ery of stool samples for the parasite analysis, which decreased 
the sample size.

Contributions to the field of nursing, health or public policy
The present study contributes to nursing, considering the 

high prevalence of parasitic diseases and the importance of 
nurses in the development of health education activities. 
Nurses, as a key element in primary care in communities, 
must produce knowledge to establish an evidence base to 
help promote community health.

CONCLUSION

Overall, the findings of the present study indicate a high 
prevalence of parasitic diseases in Ribeirão Preto-SP, a mu-
nicipality that composes a region of relevance to agriculture 
and agribusiness in the state of São Paulo, in addition to being 
prominent center in the area of health and education. Further-
more, the study identified children infected with S. japoni-
cum, an uncommon parasite in Brazil. Thus, the study sug-
gests that parasitic diseases deserve more attention, and efforts 
must be made to reduce these prevalence rates in order to 
offer improved quality of life to the population. Since the area 
presents good conditions of environmental sanitation, health 
education programs should be implemented that emphasize 
hygiene procedures for the hands and for food and water to be 
consumed by the population. 
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