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Human toxocariasis is commonly seen in places where stray and  Toxocara canis-infected dog population is high.
There is a strong correlation between frequency of  Toxocara infection, life style, and infection risk. Institutionaliza-
tion of mental retarded patients increases to risk of toxocariasis. In this study, we aimed at investigating the
frequency of  Toxocara infection among children with mental retardation not requiring institutionalization. The
study included 96 cases, who had educatable mental retardation and 85 healthy subjects who comprised the control
group. Anti-Toxocara IgG or IgM antibodies were investigated in all serum samples, using ELISA method. The
frequency of  Toxocara infection was found significantly higher in mental retarded cases than in those in the control
group (18.8% and 7.1% respectively) (p < 0.05). There was no significant difference between mental retarded
children and the control group in terms of mean age, age groups, gender, owning dogs and cats and duration of their
ownership, socio-economic level and behavioural factors, and personal hygiene (p > 0.05). We did not find any
significant difference between Toxocara seropositive and seronegative mental retarded children in terms of demo-
graphic factors and epidemiological factors that could increase the risk of  Toxocara infection (p > 0.05).

The present study is the first seroprevalence study carried out with a mental retarded group not requiring
institutionalization. Determination of high frequency of  Toxocara infection suggests that these subjects constitute a
risk factor for Toxocara infection, which may be attributed to their behavioural patterns.
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Toxocara canis, caused by zoonotic roundworms of
dogs, is the cause of toxocariasis in man. Infectious Toxo-
cara eggs are ingested and after that they hatch in the
intestines. Larvae then migrate through the blood to the
liver, lungs, and other organs. T. canis causes at least
three syndromes in humans: toxocaral visceral larva
migrans, ocular larva migrans, and covert toxocariasis
(Garcia 2001).

Human toxocariasis is commonly seen in places where
stray and T. canis-infected dog population is high. It is
shown that there is a strong correlation between Toxo-
cara seroprevalence, life style, and infestation risk (Di
Fiore et al. 1989). Seroprevalence is high in developed
countries, especially in rural areas among children who
have dogs (Glickman et al. 1979, Genchi et al. 1990,
Dubinsky et al. 1995, Holland et al. 1995). Toxocara
seroprevalence is found high among various patient
groups (Genchi et al. 1990, Buijs et al. 1994, Chan et al.
2001, Nicoletti et al. 2002). Institutionalized mental retarded
are at particular risk; in one series, Toxocara infection
was identified in 8.5% of institutionalized mental retarded
adults in Israel (Huminer et al. 1992). In this study, we
aimed at investigating the frequency of Toxocara infec-
tion among children with mental retardation not requiring
institutionalization.
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MATERIALS AND METHODS

The study was conducted between June 1 and Octo-
ber 10, 2002 in the cities Malatya, Elazýg, and Diyarbakir,
which are located in the upper Euphrates, part of Eastern
Anatolia, at an altitude of about 500-800 m. The cities are
101 and 151 km far from each other and have populations
of 510.979, 376.915, and 581.208 respectively. The region
is in the subtropical climatic zone, annual highest tem-
peratures range between 2 and 38oC and lowest tempera-
tures range between –5 and –20oC. Annual total number
of rainy and snowy days range between 10 and 14.

Cases were mental retarded children attending public
schools for special education in Malatya, Elazig, and
Diyarbakir. Ninety six students out of the total 112 (85.7%)
participated in the study. These schools are educational
institutions that offer 5 to 7 h of education and that ac-
cept students between 7 to 25 years of age, who are re-
ported by a psychiatry clinic, paediatric psychiatry clinic
or paediatrics clinic to have educatable (IQ > 25) mental
retardation. Control subjects were children from the regu-
lar public school system in these cities, close to schools
of mental retarded children, and chosen from among
healthy and volunteering students who were from a simi-
lar age and gender group with mental retarded cases.

This study was carried out after being approved by
the Ethics Committee of Firat University Medical School.
After official permissions were taken from governor’s of-
fice and school administrations, information and consent
forms were prepared and given to parents of each subject
in the both groups. Thus, parents were informed and their
consent was taken. After that, a survey form was arranged
and filled out by the help of subjects, their parents and
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school records. In order to find out the socio-economic
level, educational level and jobs of the parents, total
monthly income of the family, number of children, type of
residence, and state social security were considered and
socio-economic levels were classified as low, middle, and
high.

Three ml of venous blood were taken under sterile
conditions from each subject in the both group. Serum
was separated and stored at –20oC until studied. Specific
anti-Toxocara IgG or M antibodies were determined by
ELISA (enzyme-linked immunosorbent assay; Novum
Diagnostica, Germany) according to manufacturer’s in-
structions.

The SPSS 10.0 for Windows package program was used
to evaluate data. To compare mental retarded and control
groups in terms of duration of keeping an animal and fre-
quency of daily hand washes two independent samples
was used; for other data chi-square was employed.
P < 0.05 was accepted as statistically significant.

RESULTS

Of the 96 mental retarded cases who participated in
the study, 70 (72.9%) were male and 26 (27.1%) were fe-
male. Their age range was between 7 and 24 (16 ± 4). Of
the 85 subjects in the control group, 61 (71.8%) were male
and 24 (28.2%) were female. They were between 6 and 25
years of age (15 ± 5). There was no significant difference
between mental retarded cases and the control group in
terms of mean age, age groups, gender, owning dogs and
cats and duration of their ownership, socio-economic level,
and behavioural factors and personal hygiene (p > 0.05)
(Table I). The frequency of Toxocara infection in mental
retarded cases was found to be significantly higher than
that observed in the control group (p < 0.05) (Table II).

We did not find any significant difference between
Toxocara seropositive and seronegative mental retarded
cases in terms of demographical factors and epidemio-
logical factors that increased the risk of Toxocara infec-
tion (p > 0.05) (Table III).

TABLE I

Demographical and epidemiological data for mental retarded cases and control group

Mental retarded cases Control group Total Statistics

n (%) n (%)

Sex
Male 70 (72.9) 61 (71.8) 131 NS
Female 26 (27.1) 24 (28.2) 50

Age groups
  7-12 13 (13.5) 23 (27.1) 36 NS
13-18 67 (69.8) 45 (52.9) 112
19-23 15 (15.6) 16 (18.8) 31
  ≥ 24 1 (1) 1 (1.2) 2

Owning dogs and cats
No 93 (96.9) 82 (96.5) 175 NS
Yes 3 (3.1) 3 (3.5) 6

Duration of ownership
None 93 (96.9) 82 (96.5) 175 NS
In the past one year 1 (1) - - 1
Longer than a year 2 (2.1) 3 (3.5) 5

Living environment
Urban 96 (100) 82 (96.5) 178 NS
Rural - - 3 (3.5) 3

Socio-economic level
Low 56 (58.3) 54 (63.5) 110 NS
Middle 40 (41.7) 31 (36.5) 71
High - - -  - -

Personal hygiene and behavioural patterns
Frequency of daily hand washes

1-2 times 11 (11.5) 23 (27.1) 34 NS
4-5 times 79 (82.3) 51 (60) 130
≥ 6 times 6 (6.3) 11 (12.9) 17

Geophagia
No 95 (99) 81 (95.3) 176 NS
Yes 1 (1) 4 (4.7) 5

Nail-biting
No 90  (93.8) 81 (95.3) 171 NS
Yes 6 (6.3) 4 (4.7) 10

Sucking fingers
No 88 (91.7) 82 (96.5) 170 NS
Yes 8 (8.3) 3 (3.5) 11

NS: not significant
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TABLE III

Comparison of Toxocara seropositive and seronegative mental retarded cases

             Toxocara

Seronegative Seropositive Total Statistics

n (%) n (%)

Sex
Male 57 (73.1) 13 (72.2) 70 NS
Female 21 (26.9) 5 (27.8) 26

Age groups
  7-12 11 (14.1) 2 (11.1) 13 NS
13-18 53 (67.9) 14 (77.8) 67
  9-23 14 (17.9) 1 (5.6) 15
 ≥ 24 - - 1 (5.6) 1

Owning dogs and cats
No 75 (96.2) 18 (100) 93 NS
Yes 3 (3.8) 3

Duration of ownership
None 75 (96.2) 18 (100) 93 NS
In the past one year 1   (1.3) - - 1
Longer than a year 2   (2.6) - - 2

Living environment
Urban 78 (100) 18 (100) 96
Rural -  - - - -

Socio-economic level
Low 46 (59) 10 (55.6) 56 NS
Middle 32 (41) 8 (44.4) 40
High - - - - -

Personal hygiene and behavioural patterns
Frequency of daily hand washes

1-2 times 7 (9) 4 (22.2) 11 NS
4-5 times 65 (83.3) 14 (77.8) 79
≥ 6 times 6   (7.7) - - 6

Geophagia
No 77 (98.7) 18 (100) 95 NS
Yes 1 (1.3) - - 1

Nail-biting
No 74 (94.9) 16 (88.9) 90 NS
Yes 4   (5.1) 2 (11.1) 6

Sucking fingers
No 72 (92.3) 16 (88.9) 88 NS
Yes 6   (7.7) 2 (11.1) 8

NS: not significant

TABLE II

Toxocara seroprevalence in the mental retarded cases and control group

Mental retarded cases Control group Total Statistics

n (%)        n  (%)

T. canis seronegative 78 (81.3) 79 (92.9) 157 Pearson Chi-Square
T. canis seropositive 18 (18.8) 6   (7.1) 24 5.358   0.021

Total 96 (100) 85 (100) 181

DISCUSSION

Toxocara seroprevalence is found high among vari-
ous patient groups like asthmatic and epileptic patients
(Glickman et al. 1979, Genchi et al. 1990, Buijs et al. 1994,
Chan et al. 2001, Nicoletti et al. 2002). Various studies
state that Toxocara seroprevalence in institutionalized
mental retarded cases is between 10.6 and 20% (Brook et

al. 1981, Genchi et al. 1990, Huminer et al. 1992). Huminier
et al. (1992) report that having mental retardation requir-
ing institutionalization is a risk factor increasing Toxo-
cara seroprevalence. We found no study reporting the
frequency of Toxocara infection in mental retarded cases
who were not institutionalized or whose mental retarda-
tion did not require institutionalization in the literature.
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In this study, the frequency of Toxocara infection in
educatable mental retarded cases who had not required
institutionalization and having special education was
found to be 18.8%. This rate is statistically higher than
the rate identified in the control group. Toxocara sero-
prevalence may vary according to geographical region
where the study is made and even to different popula-
tions inhabiting the same region (Buijs et al. 1994, Moreira-
Silva et al. 1998, Alonso et al. 2000, Baboolal & Rawlins
2002). When compared with seroprevalence rates ranging
between 2.7 and 73%, reported by different studies (Buijs
et al. 1994, Moreira-Silva et al. 1998, Kaplan et al. 1999,
Alonso et al. 2000, Baboolal & Rawlins 2002) the rate of
18.8%, which we found for the educatable mental retarded
group, may not be considered very high. The observa-
tion of a high frequency of Toxocara infection in mental
retarded cases compared to the control group suggests
that these cases in our region may be considered under
risk for Toxocara infection.

It is reported that Toxocara seroprevalence is high in
those owning dogs and cats (Arpino et al. 1990, Holland
et al. 1995, Garcia 2001, Chan et al. 2001, Baboolal & Raw-
lins 2002). It is seen that in our mental retarded cases, the
rate of owning cats-dogs at home was low and did not
influence seroprevalence. However, the contact with the
soil contaminated by cats and dogs faeces could be the
main cause for observed high seropositivity. It is reported
that the risk factor for toxocariasis is contact with soil
contaminated with cat-dog faeces, rather than owning a
cat or dog at home (Overgaauw 1997, Ajayi et al. 2000,
Garcia 2001). Climatic conditions of our region are condu-
cive to keeping T. canis eggs alive for a long time. It can
be said that the places where mental retarded and control
group subjects lived had similar conditions in terms of
contamination with cat-dog faeces. However, the dura-
tion of being in these places and the manner of using the
places may be factors that increase contamination of men-
tal retarded and that make seroprevalence higher.

Personal hygiene and behavioural factors e.g. geoph-
agia, nail-biting, sucking fingers, and frequency of daily
hand washes could also lead to increase Toxocara
seroprevalence (Arpino et al. 1990, Huminer et al. 1992,
Ajayi et al. 2000, Sadjjadi et al. 2000, Garcia 2001, Babo-
olal & Rawlins 2002). It is seen that these factors did not
affect the frequency of Toxocara infection in our mental
retarded cases. According to our result, there was no dif-
ference between the educatable mental retarded group
and the control group in terms of these factors. Similarly,
when the mental retarded group was divided within itself
as seropositive and seronegative, there were no signifi-
cant differences between them with respect to these fac-
tors. Therefore, we think that the frequency of Toxocara
infection we found for the educatable mental retarded
group was not affected by these factors.

Toxocariasis is seen more frequently among children
than among adults due to such reasons as frequent con-
tact with contaminated soil, poor hygiene, and consum-
ing contaminated food (Holland et al. 1995, Overgaauw
1997, Radman et al. 2000, Garcia 2001). The mental retarded
group in the present study consisted of children and
young adults whose ages ranged between 7 and 24 (16 ±

4), and seropositivity was not affected by age groups.
Socio-economic level is a factor that influences Toxo-

cara seroprevalence (Herrmann et al. 1985, Matos et al.
1997). While some studies report that Toxocara seropreva-
lence increases with low socio-economic status (Magnaval
et al. 1994, Matos et al. 1997, Alonso et al. 2000), there are
others which claim that it does not change (Buijs et al.
1994, Sadjjadi et al. 2000). In the current study, mental
retarded and control groups included students from ho-
mogenous, low, and middle socio-economic status. On
the other hand, it is seen that there was no difference
between Toxocara seropositive and seronegative mental
retarded cases in terms of socio-economic level. There-
fore, we think that the frequency of Toxocara infection
difference between mental retarded cases and control
group does not stem from socio-economic status.

In conclusion, to date, our study is the first report of
the frequency of Toxocara infection in educatable mental
retarded cases. Mental retarded subjects not-requiring
institutionalization are under risk of infection with Toxo-
cara. The present findings showed that Toxocara sero-
prevalence was not affected by demographic and epide-
miological factors that increase the risk of Toxocara in-
fection. It is suggested that this risk in mental retarded
cases may result from behavioural patterns.

REFERENCES

Ajayi OO, Duhlinska DD, Agwale SM, Njoku M 2000. Fre-
quency of human toxocariasis in Jos, Plateau State, Nigeria.
Mem Inst Oswaldo Cruz 95: 147-149.

Alonso JM, Bojanich MV, Chamorro M, Gorodner JO 2000.
Toxocara seroprevalence in children from a subtropical city
in Argentina. Rev Inst Med Trop São Paulo 42: 235-237.

Arpino C, Gattinara GC, Piergili D, Curatolo P 1990.  Toxo-
cara infection and epilepsy in children: a case-control study.
Epilepsia 31: 33-36.

Baboolal S, Rawlins SC 2002. Seroprevalence of toxocariasis
in schoolchildren in Trinidad. Trans R Soc Trop Med Hyg
96: 139-143.

Brook I, Fish CH, Schantz PM, Cotton DD 1981. Toxocariasis
in an institution for the mentally retarded. Infect Control
2: 317-320.

Buijs J, Borsboom G, Vangemund JJ, Hazebroek A, Vandongen
PAM, Vanknapen F, Neijens HJ 1994. Toxocara seropreva-
lence in 5-year-old elementary schoolchildren. Relation with
allergic-asthma. Am J Epidemiol 140: 839-847.

Chan PWK, Anuar AK, Fong MY, Debruyne JA, Ibrahim J
2001. Toxocara seroprevalence and childhood asthma
among Malaysian children. Pediatr Int 43: 350-353.

Di Fiore M, Virga A, Usticano V, Di Rosa S, Rini GB 1989.
Antibodies against Toxocara canis in human serum from
western Sicily. Boll Ist Sieroter Milan 68: 93-96.

Dubinsky P, Havasiova-Reiterova K, Petko B, Hovorka I, To-
masovicova O 1995. Role of small mammals in the epide-
miology of toxocariasis. Parasitology 110: 187-193.

Garcia LS 2001. Tissue Nematodes. Diagnostic Medical Para-
sitology, 4th ed., ASM press, Washington DC, p. 309-312.

Genchi C, Di Sacco B, Gatti S, Sangalli G, Scaglia M 1990.
Epidemiology of human toxocariasis in northern Italy.
Parassitologia 32: 313-319.

Glickman LT, Cypess RH, Crumrine PK, Gitlin DA 1979. Toxo-
cara infection and epilepsy in children. J Pediatr 94: 75-78.

Herrmann N, Glickman LT, Schantz PM, Weston MG, Domans-
ki LM 1985. Seroprevalence of zoonotic toxocariasis in
the United States: 1971-1973. Am J Epidemiol 122:



125Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 99(2), March 2004

890-896.
Holland CV, O’Lorcain P, Taylor MR, Kelly A 1995. Sero-

epidemiology of toxocariasis in school children. Parasitol-
ogy 110: 535-545.

Huminer D, Symon K, Groskopf I, Pietrushka D, Kremer I,
Schantz PM, Pitlik SD 1992. Seroepidemiologic study of
toxocariasis and strongyloidiasis in institutionalized men-
tally retarded adults. Am J Trop Med Hyg 46: 278-281.

Kaplan M, Gödekmerdan A, Kalkan A, Erensoy A, Özden M
1999. Toxocara canis seroprevalence in Elazig region. Firat
University Journal of Health Sciences 13: 51-54.

Magnaval JF, Michault A, Calon N, Charlet JP 1994. Epidemi-
ology of human toxocariasis in la reunion. Trans R Soc Trop
Med Hyg 88: 531-533.

Matos M de F, Militao DN, Brum MA, Omais M, Quiliao ME,
Dorval ME, Pereira Ada C, Possi LA, Sauer L, Camargo ED,
Tundisi RN 1997. Presence of anti-Toxocara antibodies in
children selected at Hospital Universitário, Campo Grande,
MS, Brazil. Rev Ins Med Trop São Paulo 39: 47-50.

Moreira-Silva SF, Leão ME, Mendonça HF, Pereira FE 1998.
Prevalence of anti-Toxocara antibodies in a random sample
of inpatients at a children’s hospital in Vitória, Espírito
Santo, Brazil. Rev Inst Med Trop São Paulo 40: 259-
261.

Nicoletti A, Bartoloni A, Reggio A, Bartalesi F, Roselli M, Sofia
V, Chavez JR, Barahona HG, Paradisi F, Cancrini G, Tsang
VCW, Hall AJ 2000. Epilepsy, eysticercosis, and toxo-
cariasis - A population-based case-control study in rural
Bolivia. Neurology 58: 1256-1261.

Overgaauw PAM 1997. Aspects of Toxocara epidemiology:
human toxocarosis. Critical Rev Microbiol 23: 215-231.

Radman NE, Archelli SM, Fonrouge RD, del V Guardis M,
Linzitto OR 2000. Human toxocarosis. Its seroprevalence
in the city of La Plata. Mem Inst Oswaldo Cruz 95: 281-
285.

Sadjjadi SM, Khosravi M, Mehrabani D, Orya A 2000. Sero-
prevalence of Toxocara infection in school children in Shiraz,
Southern Iran. J Trop Pediatr 46: 327-330.


