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Geohelminth contamination of public areas and 
epidemiological risk factors in Curitiba, Brazil
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Abstract

This study aimed to investigate the frequency of geohelminthic contamination of public parks and squares in 
Curitiba, state of Paraná, Brazil, between August and December 2010. A total of 345 samples were collected from 
69  sandboxes in different areas and were tested using the Faust, Lutz and Baermann parasitological techniques. 
Potential risk factors associated with soil contamination were also analyzed. A total of 36% of the samples (124/345) 
were positive for helminths and 65.2% of the areas (45/69) were classified as contaminated in one or more samples. 
The most commonly identified parasite eggs were Ancylostoma sp. (14.5%; 50/345); followed by Toxocara sp. (9.6%; 
33/345) and the Strongyloidea superfamily (excluding hookworms) (2.3%; 8/345). The analysis on the epidemiological 
risk factors indicated that the presence of dogs and feces in the sandboxes increased the chances of contamination of the 
site. Use of fences had a protective positive impact that reduced soil contamination. Health education programs should 
be applied within the community to minimize the risk of human contact with dogs’ feces. Use of fencing in these areas 
is highly recommended to prevent or reduce the users’ contact with animal excrement.
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Resumo

Este estudo teve como objetivo investigar a frequência de contaminação por geohelmintos em parques e praças 
públicas de Curitiba, Paraná, Brasil, entre agosto e dezembro de 2010. Um total de 345 amostras foram coletadas 
de 69 caixas de areia em diferentes áreas e testadas usando-se as técnicas parasitológicas de Faust, Lutz e Baermann. 
Potenciais fatores de risco também foram analisados com a contaminação do solo. Um total de 36% (124/345) das 
amostras foram positivas, para helmintos e 65,2% (45/69) das áreas foram classificadas como contaminadas em uma ou 
mais amostras. Os ovos de helmintos mais identificados foram Ancylostoma sp. 14,5% (50/345), seguido por Toxocara 
sp. 9,6% (33/345) e Strongyloidea superfamília (excluindo ancilostomídeos) 2,3% (8/345). A análise dos fatores de 
risco epidemiológico indicou que a presença de cães e fezes nas caixas de areia aumenta a probabilidade de contaminação 
do local. O uso de cercas teve um impacto positivo de proteção e redução da contaminação do solo. Programas de 
educação em saúde devem ser aplicados dentro da comunidade para minimizar o risco do contato humano com as fezes 
dos cães. O uso de cercas nessas áreas é altamente recomendado, para prevenir ou reduzir o contato dos usuários com 
excrementos dos animais.

Palavras-chave: Cão, helmintos, contaminação do solo, zoonoses.

Introduction

The numbers of cats and dogs living closely to humans, thereby 
aiding in the psychomotor, social and emotional development 
of their owners/guardians, have been increasing (GODOY; 
DENZIN, 2007). However, these animals’ circulation in public 
areas as pets or as strays may contaminate the environment 

with their feces. Moreover, as reported worldwide, dogs may be 
infected with gastrointestinal parasites, thus passing millions of 
eggs in their feces daily (BROOKER et al., 2006). Toxocara canis 
is the most common parasite in pets, with worldwide distribution 
(BLASZKOWSKA et al., 2013). Other important geohelminths 
include Ancylostoma spp., Trichuris spp. and Strongyloidea 
superfamily members (RUBEL; WISNIVESKY, 2010). Hookworms 
and roundworms are usually the most prevalent parasites in Brazil 
and their importance changes according to the region studied 
(GUIMARÃES et al., 2005; KATAGIRI; OLIVEIRA-SEQUEIRA, 
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2008; HEUKELBACH et al., 2012). Thus, infected animals can 
play a major epidemiological role as the source of infection for 
naïve animals, as well as in transmitting zoonotic diseases to the 
human population (TORGERSON et al., 2009).

Annually, approximately 300 million people are affected by 
geohelminths worldwide, of whom 50% are school-age children 
(OLIVEIRA et al., 20011. Contamination by endoparasite eggs 
in sand in public areas and school sandboxes poses a serious health 
risk for this age group (TORGERSON; MacPHERSON, 2011). 
Among the major transmittable parasitic diseases are Toxocara sp. 
and Ancylostoma sp. infections such as ancylostomiasis, mainly 
due to the risk of visceral larva migrans (VLM), cutaneous larva 
migrans (CLM) and some protozoan agents (MARTÍNEZ-
MORENO et al., 2007). The problem is intensified in regions 
that lack basic sanitation and have high densities of human and 
animal populations (BARRETO et al., 2007). The symptoms 
resulting from these infections include apathy, colic, diarrhea, 
malaise and weight loss. VLM is the most dangerous disease in 
which an ectopic parasite location may lead to human death 
(NEVES, 2004).

Because of frequent public access to contaminated areas 
(recreational city parks, sports squares and beaches), the 
epidemiological importance of these diseases needs to be emphasized. 
Therefore, studies to determine whether pathological organisms 
are present in these locations are critical. Through the data thus 
obtained, the authorities with responsibility for these matters 
would be able to determine effective health control programs 
in order to eradicate and/or reduce the prevalence of zoonoses 
(PEDRASSANI et al., 2008).

The objective of this study was to analyze occurrences of larvae 
and eggs of helminths and protozoan oocysts/cysts in sand samples 
collected from public areas in the city of Curitiba, Paraná, Brazil.

Methods

This study was conducted in the city of Curitiba, Paraná, 
Brazil, situated at 936 m above sea level. According to Köppen’s 
climate classification, Curitiba has a subtemperate (Cfb) climate 
with mild summer month temperatures. Between August and 
December 2010, five sand samples (50 g each) were collected from 
separate points in the same area, in 69 out of the 75 sandboxes 
in public areas of the city (66 squares and 3 recreational parks), 
thus totaling 345 samples. Collections were done on different days 
between 7:00 and 8:00 AM. Only samples consisting of sand and 
soil were collected. Areas covered by stones, grass, sediments and 
those that were within 2 m of fecal materials were excluded. All 
the samples were collected with the aid of a garden shovel and were 
placed in plastic bags. They were then stored in polystyrene foam 
containers containing ice and were transported to the Parasitic 
Diseases Laboratory of the Federal University of Paraná (UFPR), 
on the Agricultural Campus, to be processed and analyzed. At 
the time of sampling, important epidemiological information was 
collected: presence of dogs; presence of fencing around the area; 
presence of dog feces; and type of soil.

In the laboratory, all the samples were homogenized, processed 
and analyzed by three different methodologies, which included: 

Faust et al. (1938) to analyze the presence of cysts and light eggs; 
Lutz (1919) to view heavy eggs; and Baermann (1917) to recover 
larvae. In the first two of these methods, four slides of each 
sample were analyzed under an optical microscope at 10x, with 
confirmation at 40x. The larvae, oocysts and eggs were identified 
based on the morphology of each species (BOWMAN, 2010). This 
method was also enough to differentiate hookworms eggs from 
Strongyloidea, through observation and measurement of the size, 
shape and distinctive features of this parasite (CHEESBROUGH, 
1998). Although this is not an easy diagnosis to make, a trained 
parasitologist is able to perceive all these differences.

The data were analyzed by means of the Pearson chi-square 
test and the chi-square test for linear trend, in order to investigate 
statistically significant differences relating to the area and location 
in the city. The risk factor estimates used for the associations were 
the odds ratio with a confidence interval (with lower and upper 
limits). All the analyses were developed using the Epi-Info software, 
version 3.3.2 (CDC/WHO, Atlanta, USA, 2005).

Results

Regarding parasite distribution in the neighborhoods, just 39.1% 
(27/69) of the sandboxes were negative out of all the parasitological 
tests performed. Of the 345 samples analyzed, 36% (124/345) 
were positive in more than one of the tests used. Contamination 
was observed in 63.6% squares (42/66) and in 100% (3/3) of 
the recreational parks, and most of the areas (65.2%; 45/69) were 
positive for one or more types of small animal endoparasites. Only 
11.1% (5/45) of the positive samples occurred in neighborhoods 
located in the central region of the city.

Among the species found, the highest positivity rate was 
in relation to hookworm eggs (14.5%; 50/345), followed by 
Toxocara spp. (9.6%; 33/345) and the Strongyloidea superfamily 
(excluding hookworms) (2.3%; 8/345). Out of the 124 positive 
samples, 13.7% (17/124) represented multiple contaminations. 
In this case, the most frequent association found was between 
hookworms and Toxocara spp. (2.0%; 7/345) (Table 1). In some 
cases, embryonated Toxocara spp. and hookworms eggs were 
observed, although this was not a common trend.

There was a significant association between soil contamination 
and the presence of cats and dogs near the collection site (p < 0.0001) 
(Table 2). It was also observed that the larger the number of animals 
seen was, the greater the chance of sample positivity would be, 
with a crude odds ratio of 3.7632 (2.0229 to 7.0005) for between 
one and four animals and 18.2619 (9.3404 to 35.7048) when it 
was greater than five animals.

With regard to the presence of fencing around the sandboxes, 
the crude odds ratio was 0.2306 (0.1097 to 0.4848). In this case, 
a significant correlation was observed (p < 0.0001) with soil 
contamination when fences were not present.

A significant association between soil contamination and the 
quantity of animal feces (cat or dog) near the collection site was 
observed (p < 0.0001). The probability of positive samples was 
greater when the number of risk factors was also greater, with a 
crude odds ratio of 3.0270 (1.7823 to 5.1412) for the presence 
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of one to four piles of excrement and 7.8182 (4.0767 to 14.9936) 
for five or more.

Discussion

Soil contamination with helminth parasites presents great 
danger to public health and continues to be an important 
problem in developing countries (PAPINI et al., 2012). A high 
contamination rate was observed in the locations examined in 
Curitiba. In the state of Rio de Janeiro, Brener et al. (2008) 
investigated soil contamination in 60 squares in three different 
cities and found that 30% (18/60) were contaminated. In a 
study done in Fernandopólis, São Paulo, 60% (27/45) of the 
samples from sand obtained from school sandboxes and public 
areas were positive (CASSENOTE et al., 2011). In a study done 
in Guarulhos, São Paulo, 74.5% (35/47) of the areas analyzed 
were positive for geohelminths (MARQUES et al., 2012). Similar 
values were obtained from previous studies conducted in Brazil 
(SPÓSITO; VIOL, 2012).

The quantity of positive samples detected in at least one of 
the tests used in this study was similar to the results obtained 
from other studies. In Canoinhas, Santa Catarina, 39% (39/100) 
of the samples showed presence of eggs (PEDRASSANI et al., 
2008). In Maceió, Alagoas, 57.5% (69/120) of the cases showed 
presence of geohelminths (OLIVEIRA et al., 2011. The problem 
of contamination of sandboxes is widespread in Brazil, and the 
percentage depends on the epidemiological characteristics of the 
area examined.

The influence of the location of the area on the environmental 
contamination is an ongoing controversy. In Sorocaba, São Paulo, 
there was no difference in contamination between central or 
peripheral neighborhoods (COELHO, 2001). In Ribeirão Preto, 
São Paulo (CAPUANO; ROCHA, 2005), and Paranapanema, São 
Paulo (SANTARÉM et al., 2012), the contamination occurred 
mainly in the suburbs. This may be because animals living in 
urban areas have less access to sandboxes and the socioeconomic 
status of the residents in central areas allow them to keep their 
animals under anthelmintic treatments and restrained by a leash 
(HABLUETZEL et al., 2003).

Table 2. Analysis of risk factors associated with parasitological contamination of sandboxes in the municipality of Curitiba, state of Parana, 
Brazil, 2009. 

Risk factor Positive cases Percentage
(%)

P value Odds ratio (with 95% CI)

Dogs
≥5 59 17.10 18.26 (9.34-35.70)

1 to 4 33 9.57 <0.0001 3.76 (2.02-7.00)
0 22 6.38 1Ltab.00

Feces
≥5 43 12.46 7.82 (4.08-14.99)

1 to 4 56 16.23 <0.0001 3.03 (1.78-5.14)
0 30 8.70 1.00

Fences
Yes 9 2.61 0.0001 0.23 (0.11-0.48)
No 115 33.33 1.00

Table 1. Helminths diagnosed in soil samples from public places in the municipality of Curitiba, state of Paraná, Brazil, 2009.
Helminths Positive samples Absolute percentage (%) Relative percentage (%)

Ancylostoma spp. 50 40.32 14.49
Toxocara spp. 33 26.61 9.57
Strongyloidea superfamily* 8 6.45 2.32
Trichuris spp. 6 4.84 1.74
Ancylostoma larvae 6 4.84 1.74
Ascaroidea superfamily** 4 3.23 1.16

Associations found Positive samples Absolute percentage (%) Relative percentage (%)
Ancylostoma spp. + Toxocara spp. 7 5.65 2.03
Ancylostoma spp. + Strongyloidea superfamily* 2 1.61 0.58
Ancylostoma spp. + Trichuris spp. 1 0.81 0.29
Ancylostoma spp. + Ascaroidea superfamily** 1 0.81 0.29
Toxocara spp. + Strongyloidea superfamily* 1 0.81 0.29
Toxocara spp. + Trichuris spp. 1 0.81 0.29
Ancylostoma spp. + Toxocara spp. + Ancylostoma larvae 1 0.81 0.29
Total 124 100 35.08
*Eggs belonging to the Strongyloidea excluding Ancylostoma spp. **Eggs belonging to the Ascaroidea excluding Ascaris.
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In the present study, the main eggs encountered were hookworms 
and Toxocara spp. Emphasis should be placed on the importance 
of these results due to the great number of people, especially 
children, using these areas intensively. These parasites have also 
been identified contaminating beaches, public parks and school 
sandboxes in all Brazilian regions (GALLINA et al., 2011).

In a study conducted in Pelotas, Rio Grande de Sul 
(MOURA et al., 2013), the positive sampling rate for hookworm 
eggs was 13.5% (54/400), and it was 8.8% (35/400) for Toxocara 
spp.. In Uruguaiana, Rio Grande de Sul (FIGUEIREDO et al., 
2012), hookworm eggs were found in 19.2% (25/130) of the samples 
and Toxocara spp. in 7.7% (10/130). Our results were also similar 
to other studies conducted in Canoinhas (PEDRASSANI et al., 
2008); Duque de Caxias (BRENER et al., 2008); Guarulhos 
(MARQUES et al., 2012) and Lavras (THOMÉ et al., 2009). 
So far, there have not been any records in Paraná of the presence 
of any parasites belonging to the superfamilies Ascaroidea and 
Strongyloidea (​​Toxocara or Ancylostoma, respectively).

The analysis on the epidemiological risk factors used in our 
study indicated that there was a positive correlation between 
the presence of dogs and feces in the area and the possibility of 
sample contamination. Similar values were also found in studies 
done in Fernandópolis, where the presence of five or more dogs 
increased the possibility of contamination ninefold, compared 
with uninfected areas (CASSENOTE et al., 2011). Presence of 
contamination sources near to sandboxes should be avoided, 
because they can transmit pathological agents such as zoonotic 
parasite eggs and cysts (ZIBAEI et al., 2010).

The presence of fencing was a significant protective factor that 
prevented soil contamination. In Curitiba, areas with fences had 
four times less chance of contamination, compared with open 
areas. Fencing the recreational area is the method most indicated 
for controlling access by stray animals to sandboxes, and it is an 
effective method of protection (MARCHIORO et al., 2013). 
Other simple techniques that can help diminish the number of 
feces in the environment are public awareness programs within 
the community, distribution of educational material and putting 
up warning signs at the locality.

Other animals besides dogs and cats may have had access 
to the sandboxes examined here, given that only a few of them 
had protection. Moreover, even when protective measures are 
present, these are not enough to impede entry by small pets. Some 
animals that are common among Curitiba’s urban wildlife, such 
as skunks and birds, can be contaminated with members of the 
superfamilies Ascaroidea and Strongyloidea. The possibility that 
these animals might defecate in sandboxes is small but nonzero. 
These animals cannot be exterminated, but control measures 
should be implemented so that they do not perpetuate parasitic 
diseases and other types of harm to human and animal health and 
environmental degradation (QUEIROZ et al., 2008).

We also believe that the data reported both in this study 
and in the literature are single data points that report moments 
in time, towards monitoring the presence of infective stages of 
some important parasites. However, we take the view that a much 
higher number of eggs and oocysts that were destroyed by biotic 
external conditions that were not reported could have been present. 
Therefore, we encourage further studies, which could be conducted 

such that they would include data on season, climate and more 
frequent sampling over the course of the year, as risk factors to 
better describe the importance of determining the epidemiology 
of some free-living stages of parasites, in order to avoid infection 
of animals and the population.

Conclusion

Most of the recreational areas in Curitiba represent an important 
source of transmission of infective stages of parasites to animals 
and geohelminthic zoonotic diseases to humans (Ancylostoma 
sp. and Toxocara sp.). Parasite control measures together with 
educational programs for public awareness, thus promoting 
responsible ownership and feces collection, may result in significant 
reduction of environmental contamination (e.g. in sandboxes). 
Physical animal restriction measures (e.g. fencing) should also 
be implemented in order to restrict and reduce the movement of 
domestic and stray animals in these environments, as shown by 
in determining the risk factors.
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