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Visceral larva migrans among
hospitalized patients in Poland:
analysis of national hospital
discharge data from 2014 to 2023
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Visceral larva migrans (VLM) is a type of toxocariasis and is among the most widespread zoonotic
parasitic infections of public health importance. This study aimed to describe the structure and
epidemiological trends in hospitalization of patients with VLM in Poland (2014-2023). This population-
based, retrospective study utilized hospitalization records of VLM patients in Poland obtained

from the Nationwide General Hospital Morbidity Study. A total of 3559 hospital discharge records
were assessed. The study group consisted of 1888 males (53% of all patients) and 1671 females

(47%). Patients under 20 years of age accounted for 64.8% of all hospitalizations. The mean VLM
hospitalization rate was estimated at 0.93 per 100,000. Significant differences were found between
mean annual hospitalization rates in 2014-2019 and 2020-2023 (1.1 vs. 0.67 per 100,000, P <0.001). A
significantly greater share of VLM-related hospitalizations was observed in rural populations compared
with urban counterparts (59.6% vs. 39.8%; P <0.001). Hospitalizations of VLM patients primarily
involved individuals under 20 years of age, males, and those living in rural areas. The reported data
may be useful for comparative analyses in global contexts and suggest a need to promote higher public
health standards for the monitoring and prevention of toxocariasis.
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Abbreviations

VLM Visceral larva migrans

WHO World Health Organization

NGHMS Nationwide General Hospital Morbidity Study

NIPH NIH-NRI  National Institute of Public Health, National Institute of Hygiene — National Research
Institute

ICD-10 International Statistical Classifications of Diseases and Related Health Problems, 10th
Revision

Visceral larva migrans (VLM) is a syndrome caused by the migration of helminths through the liver or other
organs. Clinical manifestations of VLM range from skin disorders (pruritus, urticaria), lung involvement
(pleural effusion, asthma-like symptoms), focal hepatic lesions, ocular involvement, and diffuse abdominal
involvement (hepatosplenomegaly, abdominal effusion). It is caused by the larvae of Toxocara canis and, to a
lesser extent, Toxocara cati and other parasite species (such as Ascaris suum, Gnathostoma spp, Baylisascaris
spp, and capillariasis)!. Embryonated Toxocara eggs are important environmental contaminants. Humans,
particularly children, are primarily infected by ingesting contaminated soil or food. Dogs acquire Toxocara canis
early in life through transplacental and lactogenic routes, while kittens acquire T. cati lactogenically. Pets can
also ingest eggs from their environment, with a magnified risk in places like shelters. Among humans, most
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infections are asymptomatic. It was reported that toxocariasis may encompass a few clinical entities: VLM,
ocular larva migrans, covert toxocariasis, common toxocariasis, and neurotoxocariasis’. The disease may be
associated with numerous complications, primarily allergic or neurological disorders, and may include cognitive
or developmental delays in children, as well as visceral and ocular larva migrans. The World Health Organization
(WHO) reported soil-transmitted helminthiases, including toxocariasis, to be among the most common human
parasitic diseases’. Toxocariasis remains a widespread zoonotic parasitic infection, affecting millions of people
and their pets worldwide®.

The overall prevalence of Toxocara infection in dogs was reported at 11.1%, ranging from 6.4 to 19.2% across
different WHO regions. It is estimated that over 100 million dogs are infected with Toxocara worldwide®. In
another study, the global pooled prevalence of Toxocara infection in cats was 17.0%°. The overall pooled global
prevalence of T. canis infection among red foxes was reported at 32.1%, highlighting their potentially significant
role in transmitting the infection to both companion animals and humans’. A systematic review of studies from
26 European countries reported an average prevalence of 14.6% for T. canis infection in dogs and 24.5% for T.
cati infection in cats. Additionally, the prevalence of patent Toxocara infections in both dogs and cats has not
shown a notable decline over the past 25 years®. The pooled global prevalence of Toxocara eggs in public places
was reported to be 21%. Estimated prevalence rates across different WHO regions ranged from 13 to 35%, with
18% reported in Europe’. In Poland, soil contamination with the eggs of geohelminths was reported to range
from 0.9 to 40.5%*C.

High prevalence of patent Toxocara infection in canids and felids may increase environmental contamination
with embryonated eggs. Large meta-analysis of data from published records indicates that public places are
often heavily contaminated with eggs of Toxocara®. Seroprevalence studies suggest that exposure to the parasite
is extremely common®. At the population level, environmental contamination, seroprevalence among humans,
and, what should be particularly emphasized, hospitalization rates can serve as sentinels of underlying public
health conditions related to toxocariasis.

The prevalence of toxocariasis in selected animal groups and the contamination of public places with
Toxocara eggs can be considered indicators of the degree of exposure to infestation. In some cases, toxocariasis
may be asymptomatic or present with few symptoms. The prevalence of toxocariasis may serve as an indicator of
public health conditions in the general population.

In a study assessing the global and regional prevalence of anti-Toxocara serum antibodies in human
populations, the estimated global Toxocara seroprevalence rate was 19.0%, with the highest seroprevalence in the
African region (37.7%) and the lowest in the Eastern Mediterranean region (8.2%). The pooled seroprevalence
in the European region was 10.5%!!. In another study, overall Toxocara seroprevalence in the general European
population was 6.2%, with no significant differences between the pooled prevalence rates of European subregions.
However, subgroup analysis according to decades (1970-2010s) revealed a significant increase in seroprevalence,
with the highest value of 12.4 in the 2010s'%

The individuals most vulnerable to Toxocara infections and to toxocariasis (the symptomatic disease) seem to
be those under 18 years of age, particularly young children. In a systematic review and meta-analysis, the global
seroprevalence of Toxocara infection among children was estimated at 25.0%, with the highest and lowest pooled
seroprevalence in Thailand and Colombia (58.2% and 7.04%, respectively)'. In another study, the prevalence of
Toxocara infection ranged from 3.0 to 79.0%, with a pooled global prevalence estimate of 30.0% in the pediatric
population'®. Moreover, the prevalence was higher in Asian populations than in European, American, and
African populations.

One important public health concern related to parasitic diseases is their occurrence during pregnancy.
Pregnant women with toxocariasis may be at risk of adverse outcomes for both themselves and their unborn
children. In a systematic review and meta-analysis based on 11 studies, the pooled prevalence of Toxocara
infection in pregnant women was 20.8%°.

Another concern is the economic burden of the disease. The potential economic impact of toxocariasis in 28
countries across Africa, Asia, Europe, North America, and South America, for which seroprevalence data were
available from a systematic review!®, has been estimated at 2.5 billion USD per year, based on medical treatment
and lost income!”.

The number of studies related to toxocariasis in Poland is limited, and most of them do not address the
current situation'®-24, Given the significant impact of VLM disease (particularly among young children and
pregnant women), their potential economic burden, and the paucity of available data, it is important to examine
and describe hospitalization trends for these patients in Poland. Studying the occurrence of toxocariasis in the
period before and after the outbreak of the COVID-19 pandemic may provide additional information on the
impact of sanitary restrictions and public health measures taken on hospitalizations of patients with toxocariasis.

This study aimed to describe hospitalization trends, including their structure and epidemiology, among VLM
patients in Poland between 2014 and 2023, with an additional analysis of selected factors.

Methods

Study design and data source

This was a retrospective, population-based study on Toxocara-related hospitalizations in Poland from 2014 to
2023, based on data from the national hospital discharge database of the Nationwide General Hospital Morbidity
Study (NGHMS), conducted by the National Institute of Public Health NIH - National Research Institute (NIPH
NIH-NRI). In Poland, all hospitals, except psychiatric facilities, are legally required to send discharge data to the
institute. The data are anonymous and include information on hospitalizations with ICD-10 code diagnoses,
dates of admission and discharge, sex, date of birth, and place of residence. All hospitalization records from 2014
to 2023 with a discharge diagnosis of visceral larva migrans (VLM, toxocariasis; ICD-10 code B83.0), recorded
as either primary or secondary, were included. Since the NGHMS database does not contain results of diagnostic
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tests or other clinical data, study group selection was based solely on the assigned ICD-10 code. To identify the
number of repeated hospitalizations, the authors compared the date of birth, sex, and coded place of residence.

Statistical analysis

Most statistical analyses were performed using Statistica (version 13; TIBCO Software Inc)?, while WINPEPI?¢
was used for chi-square tests. For continuous variables, means and 95% confidence intervals were calculated,
and medians with interquartile ranges for non-normally distributed data. Nominal variables were summarized
using counts and percentages. Hospitalization rates related to VLM were calculated as the estimated number of
hospitalizations per 100,000 population, based on national census data from the Statistics Poland?’. A two-sided
p-value less than 0.05 was considered statistically significant.

Results
A total of 3559 hospital discharge records of patients with VLM hospitalized between 2014 and 2023 were
assessed (Fig. 1).

The distribution of first-time, second-time, and subsequent hospitalizations during the study period is
presented in Table 1. Across all years analyzed, first-time hospitalizations consistently accounted for the majority
of cases, ranging from 83.9 to 92.7% annually, with a cumulative proportion of 88.3% over the entire study
period. Second-time hospitalizations remained below 13% each year, ranging from 5.4 to 12.7%, with an overall
share of 8.9%. Hospitalizations occurring three or more times represented a minor fraction, ranging from 1.0
to 5.0% annually. These findings indicate a consistently dominant contribution of first-time hospitalizations
throughout the study period.

The study group included 1888 males (53.0%) and 1671 females (47.0%). Hospitalizations of VLM patients
primarily involved individuals under 20 years of age, with more than half of patients (64.8%) below 20 years of
age. Age distribution at diagnosis during hospitalization was presented in Fig. 2.

Among children and adolescents under 20 years of age, the highest number of hospitalizations was observed
in those aged 10-14 years, whereas among adults aged 20 years and older, the peak occurred in the 55-59-year
age group. The overall mean age for the study group was 24.5 years (95% CI: 23.8-25.2 years), with a median age
of 14 years (IQR: 8-43 years) and a minimum and maximum age of 123 days and 92 years, respectively. Based
on hospital registry and demographic data, the mean annual VLM-coded hospitalization (with VLM as primary
or secondary diagnosis) rate was estimated at 0.93 per 100,000 (95% CI: 0.75-1.11). VLM was the primary
diagnosis in 1882 hospitalizations, accounting for 52.9% of all hospitalization records. More particularly, annual
VLM hospitalization rates per 100,000 in age ranges was presented in Table 2. In most cases, hospitalizations
were observed in patients with VLM aged 1-19. Additionally, hospitalization rates in the study group, subgroups
and male-to-female ratio were reported in Table 3.
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Fig. 1. Number of hospitalizations by year.

Scientific Reports |

(2025) 15:34752 | https://doi.org/10.1038/s41598-025-18345-8 nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

Hospitalizations

Third and
Year | All | First Second more

n n % n % n %

2014 | 369 |342 |92.7% |20 |54% |7 1.9%

2015 | 416 | 349 |83.9% |53 |12.7% |14 |3.4%

2016 | 398 |349 |87.7% |35 |88% |14 |3.5%

2017 | 491 |432 |88.0% |43 |88% |16 |3.3%

2018 | 479 | 435 |90.8% |39 |81% |5 1.0%

2019 | 392 |340 |86.7% |42 |10.7% |10 |2.6%

2020 | 208 | 183 |88.0% |20 [9.6% |5 2.4%

2021 | 271 |234 [863% (25 |92% |12 |4.4%

2022 | 278 |242 |87.1% |22 |79% |14 |5.0%

2023 | 257 | 235 |91.4% |18 |7.0% |4 1.6%

Total | 3559 | 3141 | 88.3% |317 | 8.9% | 101 |2.8%

Table 1. The distribution of first-time, second-time, and subsequent hospitalizations (2014-2023).
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Fig. 2. Age distribution among the study group.

The mean hospitalization rate from 2020 to 2023 was significantly lower compared with 2014 to 2019 (0.67
vs. 1.1 per 100,000; P<0.001). The percentage of male patients in the study group was significantly higher than
that in the general population in 2023 (53.0% vs. 48.3%, P<0.001)’.

According to Statistics Poland, there is a predominance of people living in urban regions in Poland?”.
However, in our study, the percentage of hospitalizations for VLM was significantly higher for rural residents
than for urban residents (59.6% vs. 39.8%, P <0.001). The geographic distribution of VLM is presented in Fig. 3.

For 21 hospitalization records, no data on place of residence were reported. Pregnancy was noted in one
patient. During the study period, only one hospitalization resulted in the patient’s deaths, and the reported cause
of death was not related to VLM.

Discussion

In this study, based on hospital registry and demographic data, the mean annual rate of VLM-coded
hospitalization (with VLM as primary or secondary diagnosis) was estimated at 0.93 per 100,000 population.
According to historical data gathered by the NIPH NIH-NR], a total of 647 toxocariasis cases were recorded in
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Years
Agerange | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
<1 0.00 |0.00 |0.00 |0.00 |0.00 |0.00 |0.00 |0.00 |0.00 |1.74
1-4 3.50 |3.23 323 |259 |290 |240 |1.03 |2.02 |2.48 |256
5-9 3.73 |3.67 |376 |4.15 |560 |354 |176 |3.52 |3.10 |2.78
10-14 4.89 | 466 |421 |631 |494 394 |230 |2.51 [292 |3.62
15-19 216 |2.84 |251 |322 |271 (210 |1.50 |1.89 |1.44 |1.71
20-24 047 |0.36 |025 |0.18 |0.32 |039 |0.05 |0.10 |0.22 |0.11
25-29 0.17 |0.35 |0.07 |0.51 |0.27 |039 |0.12 |0.00 |0.13 |0.09
30-34 0.25 |0.46 |046 |0.25 |0.16 |024 |021 |0.32 |0.26 |0.08
35-39 0.13 032 |058 |0.38 |0.66 |028 |0.19 |0.25 |0.19 |0.10
40-44 031 |0.60 |0.40 |0.73 |0.65 |0.40 |0.26 |0.39 |0.16 |0.16
45-49 043 |047 |043 | 046 | 049 |059 |026 |0.22 |0.39 |0.24
50-54 043 |0.78 |0.63 082 |096 |0.79 |053 |039 |0.34 |0.08
55-59 048 |0.87 |1.18 |0.93 | 094 |094 |038 |044 |0.36 |04l
60-64 049 |0.48 |051 |1.09 |0.83 |098 059 |0.27 |0.64 |0.33
65-69 074 1077 |0.68 |0.78 |092 |0.57 |0.28 |0.48 |0.32 |0.20
70-74 032 |025 032 |1.02 |059 |0.78 |0.38 |0.41 |0.30 |0.19
75-79 0.17 |0.18 |0.09 |0.73 |0.56 |0.57 |0.10 |0.19 |0.53 |0.32
80-84 0.00 |0.12 023 |0.23 |0.00 |0.57 |0.00 |0.24 |0.62 |0.00
85+ 0.00 |0.00 |0.00 |0.40 |0.00 |025 |0.12 |0.00 |0.00 |0.12
Total 096 |1.08 |1.04 |128 |125 |1.02 |054 |0.71 |0.73 |0.68

Table 2. Annual VLM hospitalization incidences per 100,000 in age groups.

Hospitalization rates per 100.000

Year Overall | Males Females | Urban areas* | Rural areas* | Male-to-female ratio
2014 0.96 1.10 0.83 0.63 1.46 1.24

2015 1.08 1.32 0.86 0.71 1.65 1.45

2016 1.04 1.16 0.92 0.69 1.55 1.17
2017 1.28 1.45 1.12 0.79 1.94 1.21

2018 1.25 1.30 1.20 0.87 1.81 1.02

2019 1.02 1.03 1.01 0.70 1.51 0.96

2020 0.54 0.58 0.51 0.39 0.77 1.06

2021 0.71 0.74 0.68 0.46 1.08 1.02

2022 0.73 0.79 0.68 0.51 1.07 1.09

2023 0.68 0.72 0.65 0.42 1.04 1.04
Mean 0.93 1.02 0.85 0.62 1.39 1.13

SD 0.25 0.30 0.22 0.17 0.38 0.14

95% CI | 0.75-1.11 | 0.81-1.23 | 0.69-1.00 | 0.50-0.73 1.12-1.66 1.02-1.23

Table 3. Hospitalization rates in the study group, subgroups and male-to-female ratio by year. *In 21 cases
there was no data allowing for the assessment of the place of residence.

2008, with 59.2% requiring hospitalization. The overall incidence of toxocariasis was reported to be 1.7 cases per
100,000%. In our study the relatively lower mean annual hospitalization rate of VLM-related hospitalization per
100,000 population may suggest that a significant number of cases might be asymptomatic or that their clinical
course did not require hospitalization or annual number of VLM cases decreased in 2014-2023. In most cases,
hospitalizations were observed most frequently in patients with VLM aged 1-19, and children and adolescents
constituted a significant proportion of hospitalizations, which may indicate the need for special preventive
measures in this group. Children and adolescents may be considered a group of patients with a higher risk
of hospitalization compared to adults. Additionally, in a Portuguese study assessing 846 serum samples from
individuals suspected of toxocariasis, collected from 2010 to 2020, seropositivity was detected in 18.8%. Overall,
59.7% of positive results were observed in individuals under 20 years of age, including 35.2% in the 0-9 age group
and 24.5% in the 10-19 age group®. In China, the seroprevalence of Toxocara spp. ranged from 12.14% to 44.83%,
with an overall seroprevalence of 19.3% in children in 2015%. In our study, hospitalization rates were lower
in adults than in those under 20 years old, likely reflecting higher hygienic awareness and a generally milder
clinical course in adults. Additionally, older individuals may exhibit greater resistance to VLM. This aligns with
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Fig. 3. Hospitalization rates per 100,000 population due to VLM in Poland by region.

a meta-analysis finding showing a significantly higher pooled seroprevalence in individuals older than 50 years
compared to younger cohorts'2. In our population, most hospitalized patients were male, and this was observed
in almost every year of the study, except 2019, as reported in Table 3. This may reflect higher engagement in
behaviors or occupations with soil exposure and animal contact, leading to a higher likelihood of infection and
subsequent hospitalization. Boys, for instance, may be suggested to be more active in outdoor settings, which
increases the possibility of contamination. The results are in line with the other study reporting that male sex was
associated with a higher risk of Toxocara spp. compared to the female sex. However, in the study, rural residence
was not linked to a higher risk of the infection compared to urban residence. In contrast, our study showed
significantly higher hospitalization rates in patients living in rural areas compared to those in urban areas, and
it was observed in each year of the study as reported in Table 3. This may be explained by a higher risk of
contact with infected animals in rural regions. In addition, urban residents may have better access to veterinary
care and appropriate prophylactic measures. A study from France assessing the prevalence of endoparasites in
client-owned cats reported that rural location was another risk factor for T. cati infections®!. One of the main
routes of infection in humans may be the ingestion of embryonated eggs found in the soil. In Turkey, Toxocara
seropositivity was reported to be more common in men, in childhood, in those living in rural areas, having a low
income level, owning dogs, and biting their nails or practicing geophagia. In addition, toxocariasis was reported
to be a risk factor for veterinarians, farmers, and pet-shop workers®. In a previous study from Poland evaluating
human exposure to Toxocara eggs based on serological tests along with epidemiological and clinical data from
1025 inhabitants of the north-eastern regions, most participants were male (71.0%) and country inhabitants
(58.9%)%. Another Polish study evaluating contamination of soil samples from the households of children with
toxocariasis in rural and urban areas of the Lodzkie voivodeship revealed high contamination with Toxocara
eggs, with higher levels in rural (30.4%) than in urban areas (23.3%)?!. On the other hand, no differences in
soil contamination with geohelminth eggs were reported between rural and urban areas in Poland'. It may be
suggested that urban recreational areas may have higher contamination due to smaller surface areas with higher
animal density, leading to concentrated fecal deposition. However, further research is required to evaluate this
suggestion. Finally, it should be noted that a systematic review and meta-analysis identified several potential risk
factors associated with Toxocara seropositivity, including male sex, rural residence, and young age''. We observed
higher hospitalization rates in several regions as presented in Fig. 3, which may indicate local clusters of infected
animals. In a study assessing the prevalence of T. canis in dogs and red foxes in north-western Poland, infection
rates in dogs ranged from 2.67% to 55.0%. The highest prevalence was observed in Gorzéw Wielkopolski and
its neighboring villages. The lowest prevalence was reported in the urban region of Stupsk. In the forest regions
examined, the prevalence of T. canis in red foxes was reported at 43.0%>*. While a detailed comparison of our
results to previous national research would be valuable, the existing Polish literature on toxocariasis presents
significant heterogeneity. Prior studies concentrated on prevalence in animals'®!%3, serological epidemiology
within small populations?*?%2* or employed different research designs!:>*,

In our study, the number of hospitalizations significantly decreased after the outbreak of the coronavirus
disease-2019 (COVID-19) pandemic. It is possible that measures taken to limit the spread of the pandemic and
increase public awareness may have reduced the number of toxocariasis cases. Another reason might be related
to changes in the organization of hospital care in the previous years, for instance, reducing hospital admissions
for non-urgent conditions, increasing diagnostic capabilities, or changes in specialized outpatient care, or other
public health behaviors during the COVID-19 pandemic. On the other hand, the decrease in hospitalizations of
patients with the disease diagnosed as toxocariasis may be related to the COVID-19 pandemic or other factors.
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A study analyzing the overall seroprevalence of larval toxocariasis in the Czech Republic suggested a decrease
during the period 2012-2016 compared to findings from 1998 to 2004. Additionally, the reported rates were
similar to, or even lower than, those observed in some other Central European countries®.

The study was conducted during the period of Russian military aggression in Ukraine, when millions of
Ukrainian refugees, including a significant number of children, arrived in Poland. As of April 7, 2025, nearly
2 million refugees from Ukraine had applied for asylum or similar form of national protection, and almost
1 million were recorded as residing in Poland™®. In fact, Russian military operations against Ukraine started in
2014, and an increased influx of Ukrainian citizens into Poland has been reported since®. It is worth noting that
a study analyzing hospitalization data of Ukrainian patients in Poland from 2014 to 2022 found that the most
frequently reported principal reasons for hospitalizations among children and adolescents were infectious and
parasitic diseases®’.

In a study from Ukraine, it was reported that from 300,000 to 400,000 cases of helminthiasis were officially
registered every year, 80.0% of which concerned children?®. In the recent documents there were no official data
reported on the prevalence of toxocariasis in Ukraine®**, For a better assessment of the situation, it is worth
noting that the overall incidence of toxocariasis in Russia appears to be low, ranging from 1.6 to 2.7 per 100,000
population®!. Migration from Ukraine may have influenced the incidence of the toxocariasis in Poland. The
influence seems to be very low, as a decrease in hospitalizations due to toxocariasis was observed toward the end
of the study period.

Preventing initial environmental contamination with T. canis and T. cati eggs should be one of the main
public health measures. Additionally, the WHO has set six global targets for soil-transmitted helminthiasis to be
achieved by 2030%2. Close collaboration between veterinary and public health professionals is considered crucial
for providing the public with appropriately presented information and for delivering consistent recommendations
to pet owners*. Prevention strategies include educational programs, promotion of hygienic and behavioral
changes, strengthening the role of veterinarians, and the implementation of anthelmintic regimens to control
active infections®®. Toxocariasis is not a disease that is mandatory to report to the State Sanitary Inspection in
Poland, as this requirement was abolished in 2009. Considering the prevalence of this disease in other countries,
the migration of foreigners due to war or other reasons, the significant impact of toxocariasis on the health of
the population, especially children and adolescents, and the need to undertake targeted public health measures
based on current epidemiological data, reintroducing monitoring of this disease in Poland seems particularly
justified.

This study has several limitations, mainly due to its retrospective design. A primary limitation of this study is
its reliance on NGHMS discharge codes (ICD-10 B83.0) to identify VLM hospitalizations, reflecting primary or
secondary inpatient diagnoses. The database does not include patient-level diagnostic data such as serological tests,
eosinophilia, or imaging results. Although case coding is based on diagnostic investigations performed during
hospitalization, misclassification remains possible. It is assumed that clinicians adhered to current diagnostic
standards; however, the accuracy of individual diagnoses could not be independently verified. Misclassification
bias may inflate or underestimate true VLM cases. An additional limitation was that a substantial proportion of
VLM patients were likely treated in the outpatient system. These limitations are mitigated by the extended study
period, which enabled the assessment of trends in VLM-related hospitalizations.

Conclusions

The actual number of cases and the prevalence of toxocariasis in Poland are likely underestimated due to the
lack of recent population-based epidemiological studies and limited clinical awareness of the disease. While
the number of VLM-related hospitalizations in Poland was relatively small and decreased in recent years, it
remains a significant health concern. Most hospitalized patients with VLM were individuals under 20 years of
age, males, and rural residents. Reported data may be useful for comparative analyses in the global and European
context. The study highlights the need to strengthen public health standards for the monitoring and prevention
of toxocariasis.

Data availability

The datasets used in this study are held by the National Institute of Public Health NIH - National Research In-
stitute (NIPH NTH-NRI) and are available to researchers upon reasonable request, subject to legal restrictions.
Requests should be directed to pzh@pzh.gov.pl.
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