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Abstract
Background Intestinal parasitic infections remain a significant global health issue, particularly affecting poor 
and marginalised populations. These infections significantly contribute to children’s diseases, malnutrition, poor 
school performance, cognitive disorders, and future economic losses. This study aimed to explore and compare the 
occurrence of intestinal parasites in early childhood among the group of infants from the Slovak majority population 
and from marginalised Roma communities (MRCs). Furthermore, it aimed to explore the health complaints of children 
with and without intestinal parasitic infection in the past month and assess the effect of various risk factors on the 
occurrence of intestinal parasitic infection in infants from MRCs.

Methods We obtained cross-sectional data from mothers and stool samples of their children aged 13–21 months 
using the first wave of the longitudinal RomaREACH study. A total of 181 stools from infants were analysed: 105 
infants from the Slovak majority population and 76 from MRCs.

Results Infants from MRCs are significantly more often infected by Ascaris lumbricoides, Trichuris trichiura and Giardia 
duodenalis than their better-off peers from the majority population. Infection rates are 30% in infants from MRCs 
vs. 0% in the majority population (p < 0.001). Single and mixed infections were observed in children from MRCs. 
Infants with intestinal parasitic infections suffer significantly more often from various health complaints, particularly 
cough, stomach ache, irritability, and diarrhoea. Within MRCs, the risk of parasitic infections in infants is significantly 
increased by risk factors such as the absence of flushing toilets in households (OR = 4.17, p < 0.05) and contact with 
un-dewormed animals (OR = 3.61, p < 0.05). Together with the absence of running water in the household, these three 
factors combined increase the risk more than ten times (p < 0.01).

Conclusion Maintaining hygienic standards in conditions of socioeconomic deprivation in MRCs without running 
water and sewage in the presence of un-dewormed animals is problematic. These living conditions contribute to 
the higher prevalence of parasitic infections in children from MRCs, causing various health complaints and thus 
threatening their health and healthy development.
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Introduction
Intestinal parasitic infections caused by enteric protozoa 
and helminths still represent a significant global health 
problem despite the efforts that have been increasingly 
exerted over the last decades to promote good hygiene 
and sanitation in the exposed regions. The afflicted com-
munities include the individuals who are most vulner-
able, especially poor and marginalised populations in 
areas with low hygiene and economic standards. Such 
infections negatively affect health and life, particularly 
for children from the poorest parts of the world, and 
have extensive financial and social consequences [1, 2]. 
Marginalised Roma communities (MRCs) are among the 
most disadvantaged and underserved communities in the 
EU. In Slovakia but also elsewhere, people living in MRCs 
face discrimination and socioeconomic deprivation, have 
limited access to health care [3] and have low health lit-
eracy [4]. Roma households are often overcrowded and 
lack indoor tap water or toilets, which makes following 
hygiene and prevention recommendations difficult for 
household members as well as whole communities [3].

Globally, intestinal parasitic infections affect an esti-
mated 3.5  billion individuals, with 450  million experi-
encing symptomatic illness and an annual mortality rate 
exceeding 200,000 deaths [5, 6]. Most intestinal infections 
are caused by protozoan parasites Giardia duodenalis 
and helminths, such as Ascaris lumbricoides, Trichuris 
trichiura and Hymenolepis spp. According to the World 
Health Organisation (WHO) statistics, more than a quar-
ter of the global population in developing countries suffer 
from those parasitoses [7].

Giardia duodenalis is a cyst-forming intestinal parasite 
that settles in the mucosa of the small intestine in humans 
and animals. Two genetically different groups (assem-
blages), A and B, are of public health importance and are 
often associated with outbreaks of epidemics originating 
in water and foods. G. duodenalis is one of the most fre-
quently occurring protozoan parasites that cause diar-
rhoea in humans all over the world, with approximately 
280  million symptomatic individuals and 500 thousand 
new cases reported every year [8, 9]. In many countries, 
giardiasis is a reportable disease. Giardia is one of the 
four most frequent enteropathogens that afflict children 
at an early age, i.e. less than two years, and cause weight 
loss, malabsorption, stunting, and disruption to cognitive 
development [10–12]. Giardia cysts are resistant in the 
outdoor environment and can survive for several weeks 
in soil and surface water [13].

The species from the Cryptosporidium genus are clas-
sified as intracellular coccidia with a cosmopolitan 

distribution. Cryptosporidiosis is a common gastrointes-
tinal disease in children aged 1 to 5 years in developing as 
well as developed countries [14, 15]. The protozoan Cryp-
tosporidium is a leading cause of diarrhoea morbidity 
and mortality in children younger than five years. Khalil 
et al. 2018 and Pumipuntu et al. 2018 [16, 17] confirmed 
that in 2016, cryptosporidiosis was the fifth most fre-
quent cause of diarrhoea syndrome in children younger 
than five years and has caused more than 48,000 deaths 
all over the world. Giardiasis and cryptosporidiosis afflict 
approximately 2.4 billion people, while the most vulnera-
ble group of children includes those aged 2 to 5 years [7].

Soil-transmitted helminths (STHs), also referred to 
as geohelminths, primarily afflict children who live in 
extreme poverty and predominantly also those who live 
in rural areas or communities with a lack of water, poor 
hygiene and low education [1, 23, 18]. Although patients 
with low-intensity infections caused by STHs may be 
asymptomatic, moderate- to high-intensity infections 
are associated with gastrointestinal symptoms, anaemia, 
as well as deterioration of the physical development of 
children [19–21]. According to the WHO, STHs infect 
approximately 1.5 billion people globally. Almost two bil-
lion people, i.e. nearly a fourth of the total global popula-
tion, become infected by one or more species of STHs, 
most frequently all by roundworm Ascaris lumbricoides, 
whipworm Trichuris trichiura and tapeworms, of which 
Hymenolepis nana is globally the most frequent tape-
worm infecting the human population [2, 22].

Ascaris lumbricoides is the most frequent nematode 
infecting the small intestine of humans with a cosmopoli-
tan distribution. Ascariasis is the most common helmin-
thiasis in the world and occurs primarily in sub-Saharan 
Africa, Latin America, China and the Indian subconti-
nent [2, 18, 23]. Ascariasis negatively affects the nutri-
tion and cognitive development of preschool and school 
children [2, 24, 25]; the most vulnerable group comprises 
preschool-aged children [26, 27]. Females have an excel-
lent reproduction ability – they lay 200,000 eggs per 
day, hence intensively contaminating the environment 
[28, 29]. When an infectious egg is ingested, it releases a 
larva that migrates into the host’s body. During pulmo-
nary migration, it causes pneumonia. Occasionally, lar-
vae enter the pancreatic and bile ducts, where they cause 
blockage, and hence reduce the lactose metabolism and 
cause vitamin A deficiency, which may lead to retarda-
tion of growth, malnutrition and cognitive disorders in 
children [23, 30, 31]. Prevalence of ascariasis in tropical 
and subtropical regions ranges from 70 to 90%, with an 
average incidence of 446 million cases per year, whereas 
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in Europe, it amounts to 0.5–24.7%. Despite such a high 
prevalence, ascariasis ranks among neglected tropical 
diseases negatively impacting public health [32–35].

Trichuris trichiura is the whipworm that infects 
795  million people [22]. According to WHO, around 
800  million people worldwide are affected by trichuria-
sis, including 114  million preschool-aged children and 
350  million school-aged children [2, 36–38]. The life 
cycle is direct; after ingesting infectious larvated eggs 
from contaminated soil, water or food, the eggs hatch in 
the large intestine moult four times to adults. The female 
can excrete 3000–5000 typical lemon-shaped eggs into 
the external environment. Adult worms can survive in 
the intestine for an extended period, approximately ten 
years or longer [22, 39]. Depending on the number of 
worms, infections can be without symptoms. Higher-
intensity infection can present with abdominal pain, 
nausea, vomiting, signs resembling appendicitis, fever, 
headache, weight loss, and anaemia. Severe infections 
can lead to bloody diarrhoea, weight loss, dehydration, 
hypochromic anaemia, and potentially death [14, 22, 40, 
41]. Faeces contain mucus and sometimes also blood. 
Massive trichuriasis in children, referred to as Trichuris 
Dysenteric Syndrome - TDS, is characterised by abdomi-
nal pain, tenesmus, and anal rectal prolapse [22, 42, 43].

Hymenolepis nana is the most common tapeworm, 
commonly known as the dwarf tapeworm, and it infects 
people and various rodents. H. nana occurs cosmopoli-
tanly and is considered the most common cause of ces-
todiasis in humans, especially children and individuals 
living in poor hygiene conditions [44]. Definitive hosts 
become infected through the oral ingestion of eggs in 
contaminated water, food and soil. From an epidemio-
logical perspective, it is important to note that various 
species of rodents also serve as hosts, acting as reservoirs 
for the disease and contributing to its spread within the 
human population. The risk arises from both the high 
population density of rodents near human dwellings and 
the presence of rodents in areas where food is stored or 
processed, leading to the potential contamination of food 
with eggs from the faeces of infected animals [45, 46].

Over the last decade, several studies have been con-
ducted to investigate the impact of STHs on children’s 
health and cognitive functions [18, 20, 23, 24, 47, 48]. 
Even though infections caused by intestinal parasites are 
not among the leading causes of death of children at the 
global level, they are important causes of children’s dis-
eases, malnutrition, poor school performance, cognitive 
disorders, and consequently also, future economic losses 
[20, 49, 50].

The aim of this study was to explore and compare the 
occurrence of intestinal parasites in early childhood in 
the group of infants in marginalised Roma communi-
ties (MRCs) with the occurrence in infants in majority 

communities and to assess the contribution of risk fac-
tors (no running water in the household, no flushing 
toilet and contact with undewormed animals) to higher 
occurrence of parasites in such MRCs.

Materials and methods
Study area
We used data from the first wave of the longitudinal 
RomaREACH study. The data were collected in 2021–
2022 in the Prešov and the Košice regions of Slovakia. For 
the present study, respondents for whom a stool sample 
of the child was available were included in the analy-
ses. Our sample consisted of 181 children aged 13–21 
months (median [IQR]: 16 [15–17]). We included two 
populations in the sample: 76 children from marginalised 
Roma communities and 105 children from the Slovak 
majority population. Participants were recruited in three 
ways: (1) via paediatricians during regular preventive 
check-ups (mother-child dyads from both populations), 
(2) via Roma health mediators and social workers directly 
in the communities (mother-child dyads from MRCs), (3) 
via parental groups on social media (mother-child dyads 
from the majority).

Data used for the analyses were obtained by self-report 
questionnaires and stool samples collected from the chil-
dren during mandatory preventive paediatric visits, at the 
community centres and in the respondents’ households. 
Mothers were provided with plastic containers and asked 
to collect the stool samples no more than 24 h before the 
pick-up. They were instructed to store it in the refrigera-
tor until the visit to the primary paediatricians for pre-
ventive check-ups or arranged pick-ups of the samples 
by research team members. Containers were labelled 
with a unique code corresponding to the database code, 
including children’s data and the collection date. Samples 
were transported in a polystyrene thermal box for trans-
porting biological material to the Department of Epizo-
otiology and Parasitology and Protection of One Health, 
University of Veterinary Medicine and Pharmacy in 
Košice for further processing. Signed informed consent 
was obtained from the mothers of all participating chil-
dren. Participation in the study was fully voluntary and 
confidential. The Roma REACH study was approved by 
the Ethical Committee at the Faculty of Medicine, Uni-
versity of Pavol Jozef Šafárik in Košice (No. 16  N/2021) 
and by the Ethical Committees of Košice and Prešov 
Self-governing Region (under “RomaREACH” and No. 
03682/2022/OZ-20, respectively).

Measures
We assessed a series of sociodemographic variables and 
risk factors for the occurrence of parasitic diseases. Items 
from the questionnaire can be found in Appendix 1.
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Residence in a marginalised Roma community as a 
determinant variable was assessed based on the Atlas 
of Roma Communities - the sociographic mapping con-
ducted by the Office of the Government Plenipotentiary 
for the Roma Communities in cooperation with the Insti-
tute for Work and Family Research undertaken in 2019 
[51] as well as by the verification the question “Are your 
closest neighbours mostly Roma?”

To assess the level of maternal education [52], we used 
the question: “What education have you completed? (Ele-
mentary school, Apprentice school, Secondary school, 
University).” We categorised maternal education into 
three categories: (1) elementary education, (2) secondary 
education, including apprentice school, and (3) university 
education.

We asked about the availability of amenities in the 
households of respondents [53] using the question: “Is 
the following in your household? (cold running water, 
hot running water, working flushing toilet, working bath-
room or shower, and electricity)”. The response categories 
were “Yes” and “No”. We used items covering running 
water and flushing toilets for the present study.

Since the free movement of stray animals is relatively 
common in MRCs in contrast to ownership of pets in the 
households of the majority population, we used the fol-
lowing approach to assess the risk resulting from contact 
with animals. We asked participants whether they meet 
animals (dogs, cats, etc.) daily (yes/no) and whether they 
regularly come into contact with animals (cats, dogs, 
etc.) that are not regularly checked by a veterinarian 
(dewormed and vaccinated) (yes/no).

We computed a composite variable of risk factors to 
assess cumulative risk resulting from regular contact with 
un-dewormed animals and the absence of running water 
and flushing toilets in the households.

Health complaints of children in the past month, as 
reported by mothers, were assessed by asking whether 
the child suffered from any of the following problems in 
the last month: (1) headache; (2) stomach ache; (3) cold; 
(4) flu; (5) cough; (6) constipation; (7) diarrhoea; (8) sad-
ness/tearfulness; (9) irritability/bad mood; (10) fatigue; 
11. sleeplessness; 12. loss of appetite. Sum scores were 
calculated, with a higher score indicating more health 
complaints.

Examination of faecal samples
Parasites were assessed in the stool samples of infants. 
All samples were examined by applying the flotation con-
centration technique and subsequently examined micro-
scopically for the presence of oocysts, cysts of protozoan 
parasites and eggs of helminths. Furthermore, qualitative 
evidence of coproantigen of Cryptosporidium spp. was 
carried out using the ELISA method. Experienced para-
sitologists performed the morphological characterisation 

of the propagative parasitic stages following Garcia 2016 
[54].

Statistical analyses
First, we described the demographic and socioeconomic 
characteristics of the sample and the risk factors of para-
sitic infections using descriptive statistics. Differences 
between the two groups (MRCs vs. majority population) 
were assessed using the Chi-squared.

Next, we used the Chi-squared test to compare the 
prevalence of intestinal parasitic infections between 
infants from MRCs and from the majority population. 
We also compared health complaints of children with and 
without intestinal parasitic infection in the past month, 
as reported by mothers. Finally, we assessed the associa-
tion between risk factors and the occurrence of intestinal 
parasitic infection in infants from MRCs (infants from 
the majority were excluded from these analyses) using 
simple logistic regression on 2,000 bootstrapped samples, 
with each factor being entered separately into the model 
to assess the crude associations. A p-value lower than 
0.05 was considered significant. Statistical analyses were 
performed using IBM SPSS 23 for Windows and Stata 
(special edition 14).

Results
Demographic and socioeconomic descriptions of the 
sample can be found in Table  1. Statistically significant 
differences between infants from MRCs and the majority 
can be seen in the number of siblings, persons per room, 
and maternal education. Mothers from MRCs signifi-
cantly more often reported contact with un-dewormed 
animals and the absence of running water and flushing 
toilets in the households (Table 1).

Prevalence of parasitic infections
No protozoan oocysts or cysts, nor helminth eggs, were 
detected in the group of infants from the majority popu-
lation. Of 181 samples, 23 were identified as positive, all 
from the infants living in MRCs (Table  2). The micro-
scopic examination revealed the presence of parasitic 
infection in infants from MRCs with intestinal proto-
zoan and helminth parasites. Parasitological examination 
in infants from MRCs (n = 76) revealed two significant 
species of nematodes (Ascaris lumbricoides, Trichuris 
trichiura), one tapeworm (Hymenolepis nana), and one 
protozoan species (Giardia duodenalis). Among the pro-
tozoan parasite, G. duodenalis was found in 9.2% (7/76) 
of infants from MRCs, while among the most common 
helminths were A. lumbricoides 21.1% (n = 19/76), T. 
trichiura was found in 6.6% (n = 5/76), and H. nana was 
identified only in one case (n = 1/76). Light, moderate and 
heavy species-specific classes of infection intensity were 
observed in the samples.
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Single infection was observed in 23.7% (18/76) and 
mixed in 6.6% (5/76) (Table  2). Details of mixed infec-
tions in infants can be seen in Table 3. The prevalence in 
the infants living in MRCs was statistically higher than in 
the infants from the majority. Out of 23 positive samples, 
STHs were found in 17 samples, of which nine were from 
the same MRC with poor infrastructure where dwell-
ings are surrounded by dirt, soil and mud. In this study, 
we did not confirm the presence of any coproantigen of 
Cryptosporidium spp. by applying the ELISA method.

Health complaints of infants with and without intestinal 
parasitic infection
Infants with parasitic infections suffer significantly more 
often from various health complaints compared to infants 
without such infections. Health complaints of infected 
infants reported by mothers include headache, stomach 
ache, cough, diarrhoea, sadness/tearfulness, irritability, 
and sleeplessness (Table  4). The most common health 
complaint in infected infants is cough, reported by more 
than ¾ of mothers of infected infants. Half of the moth-
ers of infected infants also reported stomach aches and 
irritability. Diarrhoea was reported by 45.5% of mothers.

Association between risk factors and intestinal occurrence 
of parasitic infection among children from MRCs
For this analysis, we selected only infants from MRCs. 
All explored risk factors were found to be associated 
with intestinal parasitic infection in infants from MRCs, 
except for the absence of running water in the house-
hold. Assessment of the effect of cumulative risk (absence 
of running water, flushing toilet and contact with un-
dewormed animals) showed that two or more risk factors 
are associated with a higher risk of intestinal parasitic 
infection in infants from MRCs (Table 5).

Table 1 Demographic and socioeconomic description of the sample and risk factors contributing to the occurrence of parasitic 
infections – comparison between majority and marginalised Roma communities

Majority
N = 105

MRCs
N = 76

Total
N = 181

p-value

N (%) N (%) N (%) p-value
Child’s sex 0.765
 boys 46 43.8 35 46.1 81 44.8
 girls 59 56.2 41 53.9 100 55.2
Education mother 0.000
 elementary 2 1.9 60 80.0 62 34.6
 secondary 22 21.2 15 20.0 37 20.7
 university 80 76.9 0 0 80 44.7
Contact with animals 50 48.1 51 67.1 101 56.1 0.011
Contact with un-dewormed animals 6 6.0 34 46.6 40 23.1 0.000
No running water 0 0 35 46.1 35 19.4 0.000
No flushing toilet 0 0 53 69.7 53 29.4 0.000

Table 2 Intestinal parasitic infections prevalence – comparison between infants from majority and marginalised Roma communities
Majority
N = 105

MRCs
N = 76

Total
N = 181

p-value

N (%) N (%) N (%)
Positive cases 0 0 23 30.3 23 12.7 0.000
Giardia duodenalis 0 0 7 9.2 7 3.9 0.002
Trichuris trichiura 0 0 5 6.6 5 2.8 0.008
Ascaris lumbricoides 0 0 16 21.1 16 8.8 0.000
Hymenolepis nana 0 0 1 1.3 1 0.6 0.239
Polyparasitism status 0.000
 single 0 0 18 23.7 18 9.9
 dual 0 0 4 5.3 4 2.2
 triple 0 0 1 1.3 1 0.6

Table 3 Mixed infections in infants from MRCs
Mixed 
infection

Giardia 
duodenalis

Trichuris 
trichiura

Ascaris 
lumbricoides

Hyme-
nolepis 
nana

Case 1 1 1 1 0
Case 2 1 1 1 0
Case 3 0 1 1 0
Case 4 0 1 1 0
Case 5 0 0 1 1
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Discussion
In the present study, we compared the occurrence of 
intestinal parasitic infections between infants from the 
Slovak majority population and from marginalised Roma 
communities, which are two distinct groups in terms 
of socioeconomic conditions. We focused on parasitic 
propagative stages (oocysts, cysts and eggs) in the faeces 
of children under two years old by applying the flotation 
method and ELISA test. We explored health complaints 
of children with and without intestinal parasitic infec-
tion in the past month. Finally, we assessed the effect 
of various risk factors on the occurrence of intestinal 
parasitic infection in infants from marginalised Roma 
communities.

Our findings revealed significantly higher infection 
rates in infants from MRCs with common parasites, 
including Ascaris lumbricoides, Trichuris trichiura, and 
Giardia duodenalis. In contrast, no parasitic infections 
were detected in the infant group from the majority 
population with middle-to-high socioeconomic status. 
Similarly, previous studies conducted in Slovakia suggest 
preschool-aged children from MRCs are the most vulner-
able [62–64]. On the contrary, the prevalence of intesti-
nal parasites among children from the Slovak majority 

population is very low [63–66], which aligns with our 
results. These results also align with previous research 
from other countries, highlighting the disproportion-
ate burden of parasitic infections among disadvantaged 
populations, particularly children living in impoverished 
conditions [2, 29, 42, 49].

Infected infants from MRCs frequently exhibited 
symptoms such as cough, stomach ache, irritability, and 
diarrhoea. This is similar to findings from several stud-
ies in which, e.g. diarrhoea is one of the most typical 
symptoms of giardiasis [55–59], but the asymptomatic 
course is also possible [60]. In the study by Hamid et 
al., 42.4% of the examined preschool children had diar-
rhoea, of which 59% were infected with H. nana, and 
41% tested negative for the presence of this parasite in 
stool [44]. Symptoms of pulmonary ascariasis, referred 
to as Löffler’s syndrome, include chest discomfort (burn-
ing sensation intensified by coughing), dry cough, short-
ness of breath, fever, expectoration (possibly with blood 
streaks), and wheezing [61]. The efficacy of the immune 
response may fluctuate based on factors such as the para-
site species, the intensity of infection, and the general 
health condition of infants, which is also influenced by 
restricted access to healthcare and basic hygiene condi-
tions in MRCs. The combination of these factors can lead 
to weakened immune systems in children from MRCs 
and an increased risk of infections overall. Nevertheless, 
parasitic infections among children can lead to a variety 
of health complaints, underscoring the importance of 
effective prevention and treatment strategies to mitigate 
the adverse effects on pediatric health and well-being.

We also found a significant association between mul-
tiple risk factors, such as lack of access to sanitation 
and contact with un-dewormed animals, and increased 
risk of parasitic infections in infants from MRCs. This 
underscores the critical importance of addressing socio-
economic disparities and improving access to basic 

Table 4 Health complaints of children with and without intestinal parasitic infection in the past month as by mothers
Children without parasitic infection
N = 157

Children with parasitic infection
N = 22

Total
N = 181

p-value

N (%) N (%) N (%) N
headache 5 3.2 4 18.2 9 5.0 0.003
stomach ache 19 12.1 11 50.0 30 16.8 0.000
cold 83 52.9 13 59.1 96 53.6 0.583
flu 18 11.5 5 22.7 23 12.8 0.139
cough 65 41.4 17 77.3 82 45.8 0.002
constipation 8 5.1 1 4.5 9 5.0 0.912
diarrhoea 29 18.5 10 45.5 39 21.8 0.004
sadness, tearfulness 22 14.0 9 40.9 31 17.3 0.002
irritability 43 27.4 11 50.0 54 30.2 0.030
fatigue 19 12.1 4 18.2 23 12.8 0.425
sleeplessness 21 13.4 8 36.4 29 16.2 0.006
loss of appetite 26 16.6 5 22.7 31 17.3 0.474

Table 5 Logistic regression analysis of association between risk 
factors and occurrence of intestinal parasitic infection in infants 
from marginalised Roma communities (N = 76)

Crude effect
OR (CI)

p-value

No running watera 1.49 (0.54; 4.12) 0.444
No flushing toileta 4.17 (1.06; 16.40) 0.041
Contact with un-dewormed animalsb 3.61 (1.11; 11.75) 0.033
Cumulative risk (reference category 0 risk factors)c

 1 risk factor 5.60 (0.91; 34.65) 0.064
 2 risk factors 8.24 (1.70; 39.80) 0.009
 3 risk factors 10.89(1.98; 59.78) 0.006
a = 1 missing value, b = 3 missing values, c = 4 missing values
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sanitation and healthcare services in MRCs to reduce 
the prevalence of parasitic infections and mitigate their 
adverse health effects. The spread of STHs occurs world-
wide, wherever environmental conditions are suitable 
for completing the life cycle of these parasites in the 
soil. In MRCs, paved or grassed areas and sidewalks are 
often lacking, and the surroundings of dwellings consist 
only of raw soil. This increased risk of contact with soil, 
where cysts of Giardia and eggs of STHs can survive for 
several months, in the case of Ascaris lumbricoides, even 
years, particularly exposes children to the risk of infec-
tion. Maintaining hygienic standards in conditions of 
socioeconomic deprivation in MRCs without running 
water and sewage is problematic. Moreover, the environ-
ment of MRCs is associated with a significant number of 
dogs infected with parasites and greater soil contamina-
tion with propagative stages of parasites [62–65]. Addi-
tionally, a lack of awareness in MRCs heightens the risk 
of infection spreading. All the factors mentioned above 
then contribute to an increased risk of reinfection of chil-
dren despite anthelmintic treatment once they return to 
the same environment.

The intensity of infection spread depends on socio-
economic and regional geoclimatic factors, primarily 
on population density, education, hygiene conditions, 
and dietary habits. The level of personal and communal 
hygiene is reflected in the level of environmental con-
tamination with helminth pathogens and the occurrence 
of helminth infections in domestic animals and inhabit-
ants, especially in children. Several studies have shown 
that soil is a significant source of infections, which nota-
bly impacts public health [67, 68]. Children stand as the 
most susceptible group, influenced by various risk fac-
tors like generational poverty, insufficient education, and 
restricted or absent access to sanitation and clean water. 
The factors associated with the onset of the parasitic dis-
ease include the age and clinical, nutritional, and immune 
status of the infected individual. In poor socioeconomic 
and hygienic conditions, people of all age groups experi-
ence a cycle of repeated infections, particularly children 
[69, 70].

Strengths and limitations
The present study provides evidence of persisting early 
childhood inequities. It demonstrates health disparities 
between children from MRCs and the majority, consid-
ering parasitic infections and risk factors contributing to 
unfavourable health outcomes. Among the limitations 
that need to be mentioned is the cross-sectional design, 
which does not allow conclusions about causality. Sample 
size and the representativeness of the population stud-
ied may not fully capture the diversity within the MRCs, 
potentially affecting the generalizability of the findings to 
communities characterised by spatial and social distance 

from the majority population. Furthermore, self-reported 
data are prone to social desirability, which may cause an 
underestimation of the prevalence of health risks as well 
as health complaints of infants.

Implication
Our study highlights the disproportionate burden of 
parasitic infections among infants from MRCs, driven 
by socioeconomic disparities and environmental risk 
factors. Addressing the lack of basic sanitation, such as 
running water and flushing toilets, in MRCs is crucial for 
reducing the risk of parasitic infections among infants. 
Investments in sanitation infrastructure can significantly 
improve health outcomes and reduce the burden of pre-
ventable diseases. There is also a need for targeted health 
education campaigns to raise awareness about transmit-
ting, preventing, and treating parasitic infections within 
MRCs. Empowering caregivers with knowledge about 
hygienic practices, including handwashing and proper 
waste disposal, can help mitigate the risk of infection 
spread.

The health complaints reported by mothers of infected 
infants underscore the impact of parasitic infections on 
child health and well-being, highlighting the need for 
targeted interventions to address this public health chal-
lenge. Ensuring equitable access to healthcare services, 
including regular screening and treatment for parasitic 
infections, is essential for addressing the health dispari-
ties observed in MRCs. Outreach programs and mobile 
health clinics can help overcome barriers to access and 
reach vulnerable populations.

Parasitic infections represent a burden not only for 
individual health but also on the public health level. 
Efforts to reduce environmental contamination with 
parasitic pathogens, such as deworming programs for 
domestic animals and soil decontamination initiatives, 
can contribute to breaking the cycle of infection trans-
mission within MRCs. Addressing the complex health 
challenges MRCs face requires coordinated efforts 
involving collaboration between health authorities, social 
services, education agencies, and community-based 
organisations.

Conclusion
Our study underscores the disproportionate burden of 
parasitic infections among infants from marginalised 
Roma communities (MRCs) in Slovakia, driven by socio-
economic disparities and environmental risk factors. 
The living conditions in MRCs, characterised by a lack 
of running water, sewage systems, and exposure to un-
dewormed animals, contribute to the higher prevalence 
of parasitic infections in children from these communi-
ties. These infections pose significant health risks and 
threaten the healthy development of affected children. 
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Improving sanitation infrastructure, promoting health 
education, and expanding access to healthcare ser-
vices are essential in reducing the prevalence of para-
sitic infections and improving health outcomes among 
infants in MRCs. Additionally, environmental interven-
tions, such as castration programs to reduce the number 
of contaminated animals, can be crucial in limiting the 
spread of parasites with zoonotic potential. Addressing 
the underlying determinants of health disparities and 
implementing evidence-based interventions are essential 
steps towards achieving health equity and ensuring that 
all children have the opportunity to thrive, regardless of 
their socioeconomic background or place of residence.
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