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Monitoring Parasitic Contamination of the Beaches Sand and Public 
Squares of Northeast Brazil: a Comparative Approach

This work aims to evaluate the parasite presence in the sand
of two squares and beaches/parks in the metropolitan region of
Recife-PE and João Pessoa-PB, to compare the frequencies
of the main parasitological species in these locations. The
samples were collected in 2014 from three different depths of
the soil (surface, 10 cm, and 20 cm), obtaining 96 samples from
the metropolitan regions of Recife-PE and 48 samples from
João Pessoa-PB. In Recife were detected a high number of
positive samples from beaches (70.8%) and squares (25.7%)
compared to João Pessoa, which reached 45.8% and 25%,
respectively. Twelve parasite species were identified, distributed
predominantly in the samples collected in 10 and 20 cm. In
Pernambuco, the species Giardia lamblia, Cryptosporidium
spp., and Endolimax nana were the most recurrent on the 
beaches, while Toxocara sp. and Iodamoeba butschilii were 
more frequent in the parks. In the Paraíba were identified only 
Cryptosporidium spp. and Entamoeba histolytica/E. dispar on 
the beaches. While Ancylostoma sp., Cryptosporidium spp,
and Entamoeba histolytica/E. dispar were the most recurrent 
in the Paraíba squares. This study highlights the 
contamination of parasites in public environments (squares/
beaches) to alert the need for actions aimed at combating 
parasites in these places.
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INTRODUCTION 

Parasitic infections directly affect people's 

quality of life, resulting in morbidity and mortality 

worldwide [23]. The environment is one of the 

most important vehicles for the transmission of 

these diseases, as it is a reservoir of parasitic life 

forms with infectious potential, in addition to 

appropriate conditions for the development of 

parasite and transmission to man [2]. 

Environmental contamination is a result of the 

lack of health, hygiene, and health education for 

the general population [2]. The garbage 

deposited in inappropriate places, body 

excrement of people or animals left in public 

environments, and ineffectiveness in the 

adequate treatment of the soil by public 

agencies have shown to be responsible for the 

spread of diseases in the population [15]. Thus, 

several public places, such as gardens, parks, 

public squares, and beaches, are considered as 

regions of potential risk for human pathogenic 

infections and zoonoses. The larger quantity of 

people, the presence of animal’s vectors, and 

the direct contact of people with the soil during 

occupational or recreational activities are the 

principal responsible for parasite infections [1,3, 

8,22]. 

The sand from squares and beaches behaves as 

a passive element of the accumulated pollution 

and causing outbreaks of microbial diseases in 

certain regions. The analysis of parasitic or 

bacteriological contamination of soils in public 

environments has recently started as a new 

research focus [20]. Among the studies carried 

out on beaches, Silva et al. (2009) [17] analyzed 

sand from Porto de Galinhas, Muro Alto, and 

Maracaípe, in the south of the state of 

Pernambuco, showing more recurrence in 

Ancylostoma spp., Trichuris spp. and Ascaris 

lumbricoides. While in the Paraíba, was 

demonstrated the presence of protozoa such as 

amoebas (50.9%) and ascarids (32.6%) 

affecting urban beaches of João Pessoa [20]. 

Some studies have shown the increasing 

contamination of soil in parks and squares by 

parasites. Recently, Batista and collaborators 

(2019) [5] analyzed ten public parks in the 

municipality of Sousa-PB, of which 90% were 

positive for a species of protozoan or helminth, 

with a higher prevalence of Ancylostoma spp., 

followed by Strongyloides spp., coccids, and 

Taenia spp., Toxocara spp., Cystoisospora spp., 

and Trichuris spp. Silva and collaborators (2019) 

[17] obtained similar results, with the prevalence 

of Ancylostoma spp. in parks in the municipality 

of Garanhuns-PE. 

Thus, given the risk of contamination on 

beaches and public squares, the present study 

aims to assess the presence of parasites 

(protozoa and helminths) in the soil in two park 

and beaches in the states of Pernambuco and 

Paraíba, to obtain the frequencies of main 

species present in these locations. 

METHODOLOGY 

This study is a qualitative investigation that 

addresses a comparative analysis between 

sand samples collected from two beaches and 

urban squares considered to be easy to access 

high turnout, and used for recreational or 

occupational practices, belonging to the 

metropolitan regions of Recife-PE and João 

Pessoa-PB. 

In the Metropolitan Region of João Pessoa 

(Paraíba), were collected 24 sand samples from 

two beaches and 24 sand samples from the 

parks in the months of October and December 

2014. In total, were acquired 12 samples 

belonging to Tambaú Beach, 12 samples from 

Cabo Branco Beach, 12 samples from Paz Park, 

and 12 samples from Coqueiral Park. 

While in the Metropolitan Region of Recife-PE 

were collected 24 samples from beaches and 24 

samples from parks. The collections took place 

in the months of February and April 2014, with 

12 sand samples collected each month from the 

Piedade Beach (Jaboatão dos Guararapes City) 

and Casa Caiada Beach (Olinda City) and Dona 

Lindú Park (Recife City), and 13 de Maio Park 

(Recife City). 
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All samples were processed by the techniques 

of Hoffman, Pons, and Janer (HPN), to search 

for helminth eggs and protozoan cysts. Rugai, to 

detect helminth larvae (Rugai, 1864) and 

modified Kinyuon for opportunistic coccidium 

research, Cryptosporidium spp. The collections 

were performed as follows: 

1. Areas of 100 m2 per beach or park were 

selected, identified by A, B, C, and D, which 

are subdivided into areas of 50 m2 (A1 and 

A2, B1 and B2, C1 and C2, D1 and D2); 

2. In the 50 m2 subareas, five equidistant points 

were selected for the collection, executing 

the collect on the surface, at 10 cm and 20 

cm deep; 

3. Samples of approximately 100 g of sand 

were collected at each of the five points of 

each selected subarea and each selected 

depth, that is, 500 g on the surface of the 

subarea, 500 g at 10 cm, and 500 g at 20 cm 

in depth; 

4. The samples were placed in separate 

containers (plastic bags). Previously 

identified, separated according to their 

classification: day of collection (1st and 2nd 

collection; the sample collect was performed 

twice on each beach), with depth (S = 

surface; 10 = 10 cm deep; and 20 = 20 cm 

deep), with the area (A, B, C, and D) and with 

the subarea (1 or 2) and chosen location. 

 

 

Figure 1. Schematic representation of the size of the area and the respective collection 

points. Source: the authors 

 

The analyzes were carried out at the 

Parasitology Laboratory of the Medical Sciences 

Center of the Federal University of Pernambuco, 

using an optical microscope and magnifying 

glass to identify protozoan and helminth species. 

For each subarea, the selected depth, and 

processing technique, three slides were 

prepared. All slides were reviewed by a second 

analyst for confirmation. 

The data were tabulated in the Microsoft Excel 

program. Then, were produced graphs and 

tables containing the absolute and relative 

frequencies of the parasites, for better exposure 

of the results. 
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RESULTS 

24 and 12 samples were collected from each 

beach and park in Pernambuco (PE) and 

Paraíba (PB), respectively. Totaling 96 samples 

in Pernambuco and 48 in Paraíba. The samples 

of beaches (54.86%) and parks (70.8%) 

belonging to the Pernambuco state showed a 

higher frequency of parasites when compared to 

the samples from Paraíba (25% for beaches, 

and 45.8% for parks). 

 

 

Figure 2. Frequency of positive samples on beaches and parks in the metropolitan region of 

Recife-PE and João Pessoa-PB.Source: the authors 

 

In the samples collected on the beaches of both 

states, 12 species of parasites were identified, 

with the relative and absolute frequencies 

described in table 1. The metropolitan region of 

Recife (PE), the place with the largest number of 

analyzed samples (N = 48), the parasite most 

frequent were Giardia lamblia with a percentage 

of 39.5% (19/48), followed by Cryptosporidium 

spp. 29.1% (14/48) and Endolimax nana 20.8% 

(10/48). Less frequently were observed for 

Entamoeba coli in 16.6% (8/48), Entamoeba 

histolytica/E. dispar 10.4% (5/48), Enterobius 

vermicularis 8.3% (4/48), Iodamoeba butschilii, 

and Ascaris lumbricoides, both with 4.1% (2/48). 

Finally, Trichuris trichiura, Clonorchis sinensis, 

Toxocara sp., and Ancylostoma sp., in 2% of the 

samples. 

In contrast, only 2 species of parasites were 

identified in 24 samples collected on the 

beaches of João Pessoa (PB). The most 

frequent were E. histolytica/E. dispar 17% 

(4/24), followed by Cryptosporidium spp. 8% 

(2/24) (Table 1). 

Regarding the relative and absolute frequencies 

of contamination of parks by parasites (Table 2), 

the samples obtained from 2 parks in the State 

of Pernambuco showed the presence of 8 

parasitic species, with a higher occurrence of I. 

butschilii and Toxocara sp., both with 16.6% 

(8/48). While in Paraíba, only 3 species were 

identified, Ancylostoma sp. 38% 

(9/24), Cryptosporidium spp., and Entamoeba 

histolytica/E. dispar, both with a frequency of 4% 

(1/24). 
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Figure 3. Frequency of parasites, according to the depth of the soil. Source: the authors. 

 

Table 1. Frequencies of parasites in beach sands in the metropolitan areas of Recife 

(Pernambuco) and João Pessoa (Paraíba). 

 

PARASITE 

 

 Beaches – PE Beaches – PB 

 
N = 48 % N = 24 % 

Giardia lamblia  19 39,5 0 0 

Cryptosporidium sp.  14 29,1 2 8 

Endolimax nana  10 20,8 0 0 

Entamoeba coli  8 16,6 0 0 

Entamoeba histolytica  5 10,4 4 17 

Enterobius vermiculares  4 8,3 0 0 

Iodameba butschilii  2 4,1 0 0 

Trichuris trichiura  1 2 0 0 

Ascaris lumbricoides  2 4,1 0 0 

Clonorchis sinensis  1 2 0 0 

Toxocara sp.  1 2 0 0 

Ancilostoma sp.  1 2 0 0 

 (N) number of analyzed samples; (%) percentage. Source: the authors. 
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Table 2. Frequency of parasites detected in parks in the metropolitan areas of Recife (PE) 

and João Pessoa (PB). 

PARASITE 
Parks – PE Parks – PB 

N = 48 % N = 24 % 

Giardia lamblia 2 4,1 0 0 

Cryptosporidium sp. 0 0 1 4 

Endolimax nana 2 4,1 0 0 

Entamoeba coli 4 8,3 0 0 

Entamoeba histolytica/dispar 0 0 1 4 

Iodameba butschilii 8 16,6 0 0 

Ascaris lumbricoides 6 12,5 0 0 

Toxocara sp. 8 16,6 0 0 

Ancilostoma sp. 0 0 9 38 

Hymenolepis diminuta 2 4,1 0 0 

Isospora beli 2 4,1 0 0 

(N) number of analyzed samples; (%) percentage Source: the authors. 

 

DISCUSSION 

This study showed significant contamination of 

the soil by enteroparasites in beaches and 

squares in Recife (PE) and João Pessoa (PB), 

so that the levels of positivity and variability of 

species observed was higher in the State of 

Pernambuco. However, a possible influential 

factor in this difference is the smaller number of 

samples collected in João Pessoa city compared 

to Recife city, so that the proportionality of the 

number of samples collected in the chosen 

locations should be sought in the future 

analyzes. 

The species most detected in the beach samples 

were G. lamblia, Cryptosporidium spp. and E. 

coli for PE and Cryptosporidium sp. and 

Entamoeba histolytica/E. dispar for PB. The 

species G. lamblia and Cryptosporidium spp. 

were the protozoa identified in the 

parasitological examination of the sands that 

can generate morbidity for humans and animals, 

inducing diarrhea, vomiting, flatulence, 

indisposition, anemia, and others. However, 

these parasites were not the only ones 

described on the PE and PB beaches capable of 

generating disease. Less frequently, other 

species were detected, such as Enterobius 

vermicularis, Ascaris lumbricoides, Trichuris 

trichiura, Ancylostoma sp., and Clonorchis 

sinensis. 

Studies carried out on beaches located in or 

near the Northeast coastal strip have already 

demonstrated the presence of such pathogenic 

parasites with higher frequencies than those 

described in the present study. At Porto de 

Galinhas Beach (Ipojuca-PE), high frequency for 

Ancylostoma sp. (42%), and Trichuris sp. (13%). 

At Muro Alto Beach (Ipojuca-PE), the most 

common species were Ancylostoma sp. (30%) 

and A. lumbricoides (13%) (SILVA et al., 2009) 

[18]. At Barra do Ceará and Beira Mar beaches, 

in Fortaleza-CE, 64.8% of the samples were 

positive for Ancylostoma sp.; 5.5% for 

Strongyloides stercoralis, and 7.4% for Trichuris 

trichiura (PEDROSA et al., 2014). While the 

beaches of Pajuçara, Ponta Verde, Jatiuca, and 

Cruz das Almas, in Maceió-AL, the frequency of 

Ancylostoma sp. reached 76.62%, S. stercoralis 

23.38% and Giardia lamblia cysts 56.5%, I. 
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butschilii 21.73%, and Entamoeba coli 10.87% 

(NETO et al., 2017) [13]. 

It is worrying identify such parasites in 

environments with an intense circulation of 

people due to the economic activities provided 

by local tourism, since they are pathogenic 

infectious agents with a high risk of transmission, 

especially in poor or developing countries, 

where there are poor sanitary conditions and 

lack of sanitarian and hygienic [6,7,11]. 

Soils are vehicles for the contamination of 

helminths and protozoa. When found in 

children's play areas such as squares, parks, 

daycare centers, and schools, they affect 

school-age children, being the risk group with a 

high prevalence of enteroparasitic diseases in 

Brazil, mainly due to account of a high frequency 

of contact with these places, immature immune 

system, and lack of basic sanitation and health 

education (ARAUJO et al., 2011; 

VASCONCELOS et al., 2011) [4,22]. 

Regarding the positivity of public squares and 

parks, the species I. butschilii and Toxocara sp. 

were the most recurrent in PE. Whereas in PB, 

the principal contaminants were Ancylostoma 

sp., Cryptosporidium spp. and Entamoeba 

histolytica/E. dispar. These findings differ from 

Silva et al. (2019) [17], in which the highest 

prevalence of parasites in public parks in 

Garanhuns-PE occurred due to eggs of 

Ancylostoma sp. and Martins et al. (2016) [12], 

who presented higher frequencies of 

Entamoeba histolytica (50%) followed by E. coli 

(33.3%) and cysts of Giardia spp. (22%) in their 

study in the playgrounds of early childhood 

education in Patos-PB. 

Yet, the presence of parasites was observed 

according to the depth of the soil. Our results 

corroborate several studies in which they 

demonstrated the predominance of parasites, 

mainly helminths, in deeper regions of the soil, 

due to the habit of animals burying their feces 

after excreting it. Thus, the evolutionary stages 

of the parasites remain for months and may 

affect individuals who come into contact with the 

contaminated soil. 

The high frequency of Toxocara sp. and 

Ancylostoma sp. described as soil contaminants 

in public squares and parks in PE and PB, 

respectively, may have occurred due to the 

waste of domestic animals that roamed on public 

roads, reported during the collection of samples. 

Also, in all public environments selected for this 

study, garbage disposal was observed 

inappropriately and with easy access to animals 

such as dogs, cats, and birds. 

Since both species can affect domestic animals 

such as dogs and cats, which, when infected, 

can eliminate up to 15,000 parasite eggs per 

gram of feces. They contaminate the soil, 

expose humans to infection and contribute to 

local reinfection through the excretion of wastes 

that are not cleaned by their owners or when 

abandoned by public bodies [3,10]. 

Also, the ingestion of embryonic Toxocara spp. 

eggs, containing infective larvae inside, as well 

as dermal contact with Ancylostoma spp. larvae 

can develop pathologies with multiple clinical 

conditions [16]. This fact is a matter of concern for 

both environmentalists and health professionals, 

as it constitutes a serious public health problem 

(TEIXEIRA et al., 2020) [21]. 

Blazius and collaborators (2006) [8] detected in a 

fresh feces from the Balneário in Laguna-SC, a 

positivity of 64.44% for contamination by 

parasites, of which 37.93% were for 

Ancylostoma spp larva and 20.69% for Toxocara 

spp. eggs [8]. Recently, Alencar and 

collaborators (2020) [1] demonstrated 

Ancylostoma spp. (78.9%) and Toxocara sp. 

(13.1%) in dog feces collected in public places in 

the 1st district of the city of Rio Branco-AC, 

proving the permanence of these forms of life in 

environments with easy access to the public in 

the different states of Brazil [1]. 

FINAL CONSIDERATIONS 

Because of the results shown in this study, 

research on applicable methods of 

decontamination of sand from squares and 

beaches is necessary, and the development of 

preventive measures involving health education 
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through human hygiene practices and care for 

domestic animals, to achieve all visitors to the 

public environments mentioned. Besides, 

investments are needed in the inspection of 

open sewage networks on beaches, promotion 

of public health measures, and periodic 

monitoring of the soil through parasitological 

analyzes of beaches and parks to prevent the 

spread of parasitic-infectious agents that affect 

humans and animals. 
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