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Summary  
                        
The number of parasites followed the rapid growing of 
human population worldwide, not only in developing but 
also in developed countries. Many of them are diagnosed 
in children and adolescents. The occurrence of selected 
intestinal endoparasites in children coming from areas with 
low hygienic and socioeconomic status was studied. Out of 
81 faecal samples examined, 46 (56.8 %) were positive for 
presence of intestinal parasites. From helminths, Ascaris 
lumbricoides was found to be the leading parasite 
(24.7 %), followed by Trichuris trichiura (17.3 %). Tape-
worm Taenia spp. eggs were detected in 4.9 % of exa-
mined children. From protozoan parasites Cryptosporidium 
spp. was observed in 36 children (44.4 %) and Giardia 
intestinalis in 20 children (24.7 %). The occurrence of 
these epidemiologically low risky parasites in Roma chil-
dren population suggests low hygienic standard in the 
Roma settlements. 
 
Keywords: ascariosis; trichuriosis; taeniosis; cryptospori-
diosis; giardiosis; children; Roma settlements 
 
Introduction 
 
In present, intestinal parasitic infections remain a serious 
public health problem in both developed and developing 
countries. Giardia intestinalis and amoebae, together with 
Cryptosporidium spp. belong to the most commonly de-
tected intestinal protozoa. From a group of helminths there 
are Ascaris lumbricoides, Trichuris trichiura, Enterobius 
vermicularis, hookworms, and tapeworms Taenia spp. 
It is well known that all of these infections are very often 
endemic in places with poor sanitation and crowded living 
conditions and are associated with source of water, age, 
and socioeconomic status of community. In Slovakia, such  
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places are largely represented by the Roma settlements and 
housing. 
Estimations of the total number of Roma living across 
Europe range from 10 to 12 million people (Rimárová, 
2010). In Slovakia, according to the Statistical Office of 
the Slovak Republic there are from total 5 379 455 citizens 
89 947 of Roma nationality, what represents 1.67 % only 
(Statistical Office of the Slovak Republic, 2001), however, 
estimated number of Roma citizens in Slovakia ranges 
from 480 000 to 520 000 with percentage of the total po-
pulation between 9.0 to 9.7 % (Liegois & Gheorghe, 
1995). Also the fact that almost half of the Roma popula-
tion in Slovakia is younger than 18 years old is very im-
portant (Popper et al., 2009; Rimárová, 2010).  
Material dimension of poverty in Roma national minority 
is particularly noticeable in the sphere of living. Espe-
cially, in the segregated settlements with illegal huts 
(mostly built of wood, iron waste, flat metal stock and 
other materials obtained from waste dumps or surrounding 
countryside), devastated environment and with no access 
to basic infrastructure such as electricity, tap water (they 
mostly use water wells or streams), sewerage system and 
waste disposal what in many cases has influence on bad 
health status and troubles with hygiene.  
According to several studies, many settlements, which are 
often built on loose soils, are lacking drinking water, sew-
age, waste pits and landfills, sanitary facilities and garbage 
disposal. 
Therefore, the aim of this work was to study the occur-
rence of selected endoparasites obtained by coprological 
survey in Roma children population coming from Roma 
settlements in selected areas of Eastern Slovakia. 
 
Material and methods 
 
A total of 81 faecal samples of clinically healthy Roma 
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children population were examined for the presence of 
intestinal parasites. Children coming from selected areas of 
Eastern Slovakia, especially from Roma settlements of 
Košice and Prešov regions, were divided into 4 groups 
according to their age. In the 1st group there were children 
younger than one year (n = 40), in the 2nd group there were 
children between 1 to 5 years (n = 19), in the 3rd group 
there were children between 6 to 9 years (n = 12), and in 
the 4th group there were 10 to 14 years old children (n = 
10), (Table 1).  

For separation of helminths eggs and protozoan cysts zinc 
sulphate flotation concentration method was used. The 
parasitic elements were recovered from the surface film of 
33 % zinc sulphate solution with specific gravity 1.18. The 
faecal samples were also analysed by a modified Kin-
youn’s acid-fast stain, specific method for detection of 
Cryptosporidium spp. oocysts (Garcia & Bruckner, 1997). 
Samples were subsequently examined microscopically 
using light microscope (Olympus BX41) at 400 x magnifi-
cations. 
The samples were examined also by the ELISA method 
using commercial kit Cryptosporidium ELISA (f. Diag-
nostic Automation, INC, Calabasas, CA). This ELISA is 
an in vitro immunoassay for the qualitative determination 
of Cryptosporidium antigen in faeces. In this double anti-
body (sandwich) ELISA, an anti-Cryptosporidium poly-
clonal antibody to capture the antigen from the stool su-
pernatant is used. In the case of a positive immunological 
reaction to the presence of Cryptosporidium antigen, the 
absorbance (450/630 nm, ELISA Reader Opsys MR 
Thermo Labsystems) was read of 0.15 OD units and above. 
Absorbance reading less than 0.15 OD units indicates the 
sample does not contain detectable levels of Cryptospori-
dium antigen. 
 
Results   
 
Out of 81 faecal samples examined, 46 (56.8 %) were posi-
tive for presence of intestinal parasites. Detected intestinal 
helminths and protozoa are demonstrated in Fig. 1. Ascaris 
lumbricoides was found to be the leading parasite 
(24.7 %), followed by Trichuris trichiura (17.3 %). Tape-
worm Taenia spp. eggs were detected in all groups, except 
of the 1st group (< 1 year), in 4 samples overall (4.9 %). 

None of examined children had clinical signs typical for 
helminthoses, cryptosporidiosis or giardiosis. 
Samples were examined also for Cryptosporidium spp. by 
the ELISA method. Cryptosporidium antigen was detected 
in all of examined groups with the highest positivity in the 
group of 5 to 9 years old children (58.3 %), (Table 1). All 
faecal samples were parallelly examined by the modified 
Kinyoun’s acid-fast stain also, which had a lower detection 
rate. The finding of large numbers of Cryptosporidium spp. 
oocysts was observed mostly at absorbance between 0.575 

OD to 2.066 OD.  
Giardia intestinalis was detected in 20 (24.7 %) out of the 
total number of 81 examined samples (Table 1). The high-
est occurrence (66.7 %) of positive samples was found in 
the 2nd group (1 – 5 years).  
According to statistical evaluation, no significant differ-
ences between positive cases in individual age categories 
were observed. 

Discussion 
 
Parasitic infections have high prevalence rates throughout 
the world and it is estimated that more than three billion 
people are infected with intestinal parasites in the world 
(Markell et al., 1999). Their occurrence is frequently ob-
served in areas with poor hygiene and bad socioeconomic 
status. 
According to the Office of Government Plenipotentiary for 
Roma Issue in Slovakia there are approximately 680 Roma 
settlements at present, which are often located in rural 
areas without the necessary basic infrastructure. The settle-

Table 1. Occurrence of selected endoparasites in relation to age structure of examined children 
 

Age 

Cryptosporidium spp. 
Giardia 

intestinalis 
Trichuris trichiura 

Ascaris 
lumbricoides 

Taenia spp. 

P % P % P % P % P % 

< 1 
(n = 40) 

16 40 5 12.5 4 10.0 6 15.0 - - 

1 – 5 
(n = 19) 

9 47.4 6 66.7 4 21.1 5 26.1 1 5.3 

6 – 9 
(n = 12) 

7 58.3 6 50 4  33.3 5 41.7 2 16.7 

10 – 14 
(n = 10) 

4 40 3 30 2 20.0 4 40.0 1 10.0 

Fig. 1. Prevalence of intestinal parasites in children 
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ments are concentrated in small areas with a large number 
of people whose health status is unsatisfactory. The key 
determinants of health undoubtedly include not only 
housing, but also drinking water. In numerous settlements, 
there are only single water wells serving all the residents, 
and the quality of water is not being monitored regularly 
(Rimárová, 2010).  
In our study we examined 81 children coming from Roma 
settlements for the presence of selected intestinal parasites 
– Trichuris trichiura, Ascaris lumbricoides, Taenia spp., 
Cryptosporidium spp. and Giardia intestinalis. All these 
parasites belong to the zoonotic species with the occur-
rence in both developed and developing countries.  
For epidemiology and spread of Cryptosporidium there are 
five important remarkable characteristics: its impressively 
hardy oocysts that are highly resistant to chlorine and to 
acid, its relatively small size, its apparent low infectious 
dose, its fully sporulated and infectious nature immediately 
upon shedding, and its zoonotic potential (at least for 
strains other than C. parvum, genotype 1), (Dillingham et 
al., 2002). These facts, together with poor health condi-
tions and low living standards are likely to cause a rela-
tively high percentage of positive samples to Cryptospori-
dium spp. in Roma children.  
In current study Cryptosporidium spp. was detected in 
44.4 % of samples, with the highest positivity in the 3rd 
group of children 6 to 9 years old (58.3 %) and 2nd group 
of children 1 to 5 years old (47.3 %). Generally, the pre-
valence of Cryptosporidium spp. in human ranges from 2.6 
to 21.3 % in African countries, from 3.2 to 31.5 % in Cen-
tral and South American countries, from 1.3 to 13.1% in 
Asian countries, and from 0.1 to 14.1% in European (Un-
gar, 1990; Fayer, 2004). In a group of children the epide-
miological situation is different, and the prevalence is 
higher, especially in malnourished children living in im-
poverished, developing areas with poor hygiene (Checkley 
et al., 1997, 1998; Newman et al., 1999; Lima et al., 
2000). Many studies confirmed that peak incidence of 
cryptosporidiosis is seen among children aged 1 – 5 years 
(Meinhardt et al., 1996). Children may have recurrent 
episodes of cryptosporidiosis, indicating that acquired 
immunity to cryptosporidial infection is only short or in-
complete (Newman et al., 1999). In industrialized coun-
tries, the occurrence of endemic cryptosporidiosis is usu-
ally associated with consumption of contaminated food or 
water (Quiroz et al., 2000). 
In our research, relatively high positivity of Giardia intes-
tinalis (24.7 %), Ascaris lumbricoides (24.7 %) and Tri-
churis trichiura (17.3 %) were detected. There are no recent 
data on prevalence of intestinal parasites from majority 
population to compare with our results, however, during 
two-year study, Königová et al. (2010) reported 2.55 % rate 
of infections with a common roundworm and/or whipworm 
in the group of hospitalised children what indicates that 
these infections have not been eradicated in Slovakia. 
Similar studies have been performed worldwide in the 
areas with low hygienic standards. Ares-Mazas et al. 
(1987) analysed 1000 faecal samples from apparently 

healthy children (0 – 15 years old) from Galicia (Spain). 
Results showed that 31.8 % of children had intestinal para-
sitic infection. Giardia intestinalis was detected in 8.7 %, 
Ascaris lumbricoides in 4.3 %, and Trichuris trichiura in 
18.0 %. Spinelli et al. (2006) evaluated the prevalence of 
intestinal parasites in 277 healthy persons in the city 
Mamuras in the south eastern Albania. Total prevalence of 
parasites was 24.18 %, including Giardia intestinalis 
(11.19 %), Ascaris lumbricoides (1.08 %), and Trichuris 
trichiura (12.27 %).  
In another study, Plonka & Dzbenski (1999) examined 
over 30 thousand faecal samples of 7-year old children in 
their first year of elementary school in 25 provinces of 
Poland. The study shoved overall prevalence of endopara-
sites 21.55 % (15.92 % in towns and 31.52 % in the vil-
lages). The parasites encountered were: Giardia intesti-
nalis (1.0 %), Ascaris lumbricoides (2.8 %), Trichuris 
trichiura (0.29 %). Five years later faecal samples obtained 
from 31,504 children (7 year old) were examined from the 
same regions of Poland (Bitkowska et al., 2004). The most 
frequent parasites were Giardia intestinalis (0.67 %), As-
caris lumbricoides (0.83 %), Trichuris trichiura (0.12 %). 
The incidence of intestinal parasitic infection was higher in 
children from urban areas (19.0 %) than in children from 
rural areas (10.4 %). 
Biadun et al. (2001) during 24 years examined a total of 
2828 children from a Home for the mentally handicapped 
in Lublin region (Poland) for intestinal parasites. Total 
prevalence of endoparasites was 45.9 %, of which Giardia 
intestinalis was detected in 1.3 %, Ascaris lumbricoides in 
3.0 %, Trichuris trichiura in 7.8 % and Enterobius vermi-
cularis in 40.5 %.  
Faecal samples of 514 immigrants in Naples (southern 
Italy) living as a marginalised population were tested. 
Total prevalence of parasites was 61.9 %; the most preva-
lent species were Giardia intestinalis (4.5 %), Ascaris 
lumbricoides (1.4 %), Trichuris trichiura (3.9 %), and 
Taenia spp. (0.2 %) (Gualdieri et al., 2011). Dabrowiecki 
et al. (2009) investigated the prevalence of parasites 
among 426 children (1 – 18 years old) of Chechen refugees 
residing in Poland. The result shoved 33.8 % total preva-
lence. Giardia intestinalis was the prevailing species (22.8 
%). Most prevalent helminthes were Strongyloides ster-
coralis (6.8 %), Ascaris lumbricoides (5.6 %) and Entero-
bius vermicularis (1.4 %). Dabrowiecki et al. (2009) 
pointed that an increased risk for the occurrence of para-
sitic diseases with epidemic character among the local 
population exists. Turrientes et al. (2001) examined 989 
immigrants in Madrid (Spain) mostly from Africa. Total 
prevalence of protozoans in children faecal samples was 
16.9 %, the most common being Entamoeba coli (5.5 %) 
and Giardia intestinalis (3.5 %). From the group of intesti-
nal helminths, the most frequently diagnosed were Ascaris 
lumbricoides (6.9 %) and Trichuris trichiura (6.1 %). 
As it is apparent, the occurrence of intestinal parasitic 
infections is higher in the group of children with lower 
socioeconomic status in comparison with the group of 
healthy children living in good conditions. 
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