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Background: Toxocariasis is an infection caused by larvae of a group of animal nematodes named Toxocara in
human tissues. The disease often aﬀects children under the age of 10 years. In this research, we decided to
determine the prevalence of infection in schoolchildren of Bushehr city as a ﬁrst study in the region.
Methods: In this cross-sectional study, the samples were selected randomly among Bushehr primary school
students between September 2011 and June 2012. ELISA method was used to measure anti-Toxocara canis IgG
antibodies. Data were collected by questionnaire and analyzed using SPSS 18.0 software and Chi square test.
Results: Of the 400 students studied, 48 (12%) were positive for anti-Toxocara IgG antibodies. Results showed
that there is no a statistically signiﬁcant relationship between infection and some of the analyzed variables such
as sex, abdominal pain, anorexia, chronic cough, diﬀuse pain, itching and skin sensitivity. However, with the
habit of playing with soil, this relationship was signiﬁcant.
Conclusion: Considering the importance of the disease in children and inﬂuence of harmful eﬀects on their
health, it is suggested that the methods for diagnosis be trained for clinicians in the area and periodically tests as
well as teaching the prevention and control strategies should be considered to the educational staﬀ and parents.

1. Introduction
Various nematodes such as Toxocara spp., Baylisascaris procyonis,
Ascaris suum, Capillaria hepatica, etc. have the potential to cause visceral
larva migrans (VLM) in humans, especially in children. Toxocariasis is
an infection causing by larvae of three species of Toxocara spp. (T.canis,
T.cati, T.leonina) in human tissues, which among all these agents, the
second stage larvae of Toxocara canis is the main cause of the disease in
all over the world.
Toxocara canis is commonly found in the intestine of dogs. The infection in dogs is usually mild, but if humans, as paratenic hosts, become infected by swallowing accidentally and ingesting infective eggs
of these worms in contaminated soil, after hatching, the larvae penetrate the intestinal wall and migrate into the liver, brain, eyes and other
tissues of the body causing toxocariasis.1–3 Since the larvae do not
undergo any further development in these sites, they can cause several
local reactions that are the basis of toxocariasis.
In most cases, Toxocara infections are not serious, and many people,
especially adults infected by a small number of larvae (immature
worms), may not notice any symptoms. The most severe cases are rare,
but are more likely to occur in young children, who often play in dirt, or
eat dirt contaminated by dog stool.
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In general, three clinical forms of human toxocariasis have been
identiﬁed: Visceral Larva Migrans (VLM), Ocular Larva Migrans (OLM)
and Covert Toxocariasis (CT). Recently, another type is also known as
Neurological Toxocariasis (NT).4–6 In most cases, there are no clinical
symptoms except high eosinophilia.7,8 In VLM, the symptoms appear as
fever, cough, abdominal pain, hepatomegaly and splenomegaly, anorexia and enlargement of the lymph nodes.9,10 In OLM, the migration of
larvae into the eyes can cause granulomatous lesions in the retina,
which is associated with loss of vision, strabismus and sometimes
blindness.1,10 Toxocariasis aﬀects most children under 12 years.11
Serological studies in diﬀerent countries have shown a global distribution of toxocariasis and in some developed countries, it aligned
with the prevalence of Enterobius vermicularis. There are many documented reports of toxocariasis in Iran. According to a study conducted
by ELISA in 2002 on children under 10 years in Hamedan, west of Iran,
the prevalence was 5.3%6 and in another study carried out by the same
method in Shiraz, southwest of Iran, the prevalence was 25.6%.12
Serological study on children aged 2–12 years old in Kermanshah
province, west of Iran, had a prevalence of 8.4%.10
Therefore, due to diﬀerent and non-speciﬁc clinical features of
toxocariasis, as well as the absence of any statistics on its prevalence in
our region, we decided to determine the prevalence of infection using
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the sensitive and speciﬁc ELISA method as the ﬁrst study in Bushehr,
Iran in primary school children under 10 years and pave the way for
further studies, especially in the ﬁeld of prevention and control the
disease.

Table 1
Distribution of anti-Toxocara canis IgG antibody in relation to some related
variables.
Variable

2. Materials and methods
Sex
Female
Male
Abdominal pain
Yes
No
Anorexia
Yes
No
Chronic cough
Yes
No
Diﬀuse pain
Yes
No
Playing with soil
Yes
No
Itch
Yes
No

2.1. Ethical approval and informed consent
In this cross-sectional study, after coordination with the local education department, our license to attending at primary schools was issued by the security department of education. This study was approved
by the ethics committee of the Bushehr University of Medical Sciences
(Ethics committee code: 1388.26982). The samples were selected randomly among Bushehr primary school students between September
2011 and June 2012. An informed consent was signed by each of the
parents of the participants.
2.2. Sample size
Various seroepidemiological studies of toxocariasis in children
under ten years old in diﬀerent parts of Iran showed a wide range of
prevalence from 2% to around 25% and the highest prevalence rate
(25.6%) has been reported from Shiraz city.12 Since Shiraz city (Fars
province) is the neighboring province of Bushehr and it's ecological
conditions is somewhat similar to Bushehr, for calculating the sample
size, we considered 20% as the baseline prevalence rate, the conﬁdence
interval of 95% and absolute error of 4%. According to these considerations, sample size was calculated as 384 persons, but to be more
conﬁdent, sample size was considered as 400 persons.

Positive

Negative

P.value

n

%

n

%

29
19

7.2
4.8

186
166

46.5
41.5

0.20*

23
25

5.7
6.3

178
174

44.5
43.5

0.42*

11
37

2.8
9.2

106
246

26.5
61.5

0.19*

19
29

4.7
7.3

163
189

40.8
47.2

0.23*

7
41

1.8
10.2

51
301

12.8
75.2

0.56*

17
31

4.2
7.8

72
280

18
70

0.02*

3
45

0.8
11.2

25
327

6.3
81.7

0.255*

*P ≤ 0.03 level.

was statistically signiﬁcant (P < 0.03) (Table 1).
4. Discussion
Serological investigations have shown various results regarding the
toxocariasis prevalence in diﬀerent regions of Iran and also in diﬀerent
countries, which it depends on the study group, age, as well as the
socio-cultural level of individuals. In the present study, the prevalence
of toxocariasis in schoolchildren in Bushehr city was found to be about
12%. In a study on primary school children in Shiraz, the prevalence of
anti-Toxocara IgG antibodies has been reported 25.6%.12 Similar studies in Ahwaz, Hamedan and Kermanshah, southwest and west of Iran,
have declared the prevalence of 2%, 5.3% and 8.46%, respectively.3,6,10
Similar studies conducted in diﬀerent parts of the world, have also
achieved diﬀerent results. In the studies on school age children in
Turkey, Sri Lanka and Trinidad, the prevalence have been achieved
12.95%, 43%, and 62.3%, respectively.11,13,14
In a Sero-epidemiological study conducted on school-aged children
in eastern Taiwan by Chia-Kwung Fan and colleagues, 252 (76.6%) of
the 329 children had anti-Toxocara antibodies, which is very noticeable
in comparison with similar studies. Using diﬀerent cutt-oﬀ titres has
been mentioned as a reason for not matching their study results with
other similar studies.15
Diﬀerences in prevalence in diﬀerent studies could be duo to some
factors such as geographical location and ecological zone, as well as
economic, social and cultural inhabitants8 and the high prevalence in
some areas, can indicate the presence of infected dogs and cats in public
places and high contamination of the soils in these areas with Toxocara
eggs.
In this study there was no signiﬁcant correlation between the prevalence of infection and gender of children studied, although it was
expected that the prevalence be higher in boys, because of the high
interest of boys in playing soil in comparison with girls.1,13,16 This
ﬁnding is similar to some researches done in this ﬁeld.3,12,15
Other variables analyzed in this study, were abdominal pain, anorexia, chronic cough, diﬀuse pain, itching and skin sensitivity. The
habit of playing with soil, was the only variable which it's relationship
was statistically signiﬁcant (P < 0.03). This result is consistent with a
study which has been done in eastern Taiwan among mountain

2.3. Sample preparation
Four hundred students were selected from all 20 primary schools in
Bushehr city as randomly from diﬀerent areas of the city and at a
meeting organized for the parents of the students in coordination with
primary schools managers, a questionnaire was completed for each
student to collect demographic data and some of the variables involved
in the prevalence.
2.4. Experimental
Blood samples were collected from the school students and transferred to the laboratory. After centrifugation at 2000 rpm for 10 min,
separated sera were stored in −70 °C until the test was performed. Sera
were tested by anti-Toxocara canis IgG ELISA kit (IBL, Germany with
sensitivity and speciﬁcity > 95%) and using ELISA reader (Biotek,
USA). This Toxocara canis IgG ELISA kit is intended for the qualitative
determination of antibodies against Toxocara canis circulating in human
serum or plasma.
2.5. Statistical analysis
The results and data of the questionnaires, were analyzed using
SPSS software version 18 and chi-square test and P.values. At levels < 0.03, the P.values were considered as statistically signiﬁcant.
3. Results
Among 400 students studied in ﬁve levels, 48 (12%) were positive
for anti-Toxocara IgG antibodies and of which, 19 (4.8%) were boys and
29 (7.2%) were girls. Results showed that there is no a statistically
signiﬁcant relationship between infection and sex (Table 1).
Other variables analyzed in this study, were abdominal pain, anorexia, chronic cough, diﬀuse pain, itching and skin sensitivity. The
habit of playing with soil, was the only variable which it's relationship
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aboriginal schoolchildren living in contaminated districts.15
Besides toxocariasis, there are other similar nematodes that have the
same transmission structure and have a high zoonotic importance (Soiltransmitted nematodes), so in this regard, health education has a very
important role in preventing the infection. Therefore, the risk of close
contact with the dog, the role of dogs and cats in environmental contamination and increasing the chance of getting the infection should be
indicated to the child's parents by government and health authorities.
Moreover, sand dishes are used in children's parks must be protected
with covers and the feces of dogs and cats in the children's playground,
should be collected and buried. Finally, dogs and cats should be treated
periodically with pyprazine or levamisole.
One of the strengths of the present study is the selection of schools
with a large number from diﬀerent areas as well as with a wide distribution in the city which can have a positive impact on the accuracy of
the study and makes the prevalence rate more reliable. However, besides assessing the prevalence of anti-Toxocara antibodies in primary
school children in Bushehr, it was better that soils of public places and
city parks were also monitored for Toxocara eggs contamination. In
such circumstances, the interpretation of the results and conclusions for
controlling the disease status in the region were carefully considered.
This can be considered as one of the limitations of this study.
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5. Conclusion
Overall, 12% of the population studied in this research had antiTaxocara canis IgG antibodies that is noticeable and is almost similar
with other regions in Iran. Therefore, considering the importance of the
disease in children and inﬂuence of harmful eﬀects on their health, it is
suggested that the methods for diagnosis be trained for clinicians in the
area and periodically tests as well as teaching the prevention and
control strategies should be considered to the educational staﬀ and
parents. It should be prevented from playing children with puppies or
cats aged between 3 and 6 weeks. Parasite eggs can stick to the skin of
these animals and remain for a long time, so, after hugging or touching
dogs and cats, hands should be washed well.
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