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a b s t r a c t

The aim of the present study was to verify the association between seropositivity for IgG anti-

Toxoplasma gondii antibodies and social, economic and environmental variables of pregnant

women attending the public health centers of Paraná, Brazil. From January 2007 to July 2010,

2226 pregnant women were interviewed and detection of anti-T. gondii specific IgG and IgM

antibodies was performed by chemiluminescence test. Seropositivity for anti-T. gondii IgG

was observed in 1151 (51.7%) pregnant women, 29 of which (1.3%) presented IgM reagent

with IgG of high avidity. The variables associated with the presence of IgG were residency in

the rural area, more than one pregnancy, less than or equal to eight years schooling, low per

capita income, age group, raw or poorly cooked meat ingestion, and contact with the soil.

There was neither association with raw fruit and vegetable ingestion nor with the presence

of cats in the residencies.

© 2013 Elsevier Editora Ltda. All rights reserved.

Introduction

Congenital toxoplasmosis occurs when tachyzoites from
Toxoplasma gondii reaches the fetus via the placenta.1 Toxo-
plasmosis prevalence varies with region, due to climatic and,
especially, cultural differences in the population. Serological
investigations of IgG antibodies in pregnant women from sev-
eral regions of the world have shown a variation ranging from
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9.1 (Kent, United Kingdom) to 90.0% (Panamá).2,3 In Brazil, this
level of variation occurs among the different states and popu-
lations investigated. The prevalence in pregnant women in
Caxias do Sul, in Rio Grande do Sul, was 31.0%, and in the
state of Mato Grosso do Sul it was 91.6%.4,5 Still in Brazil, the
estimated maternal seroconversion rate ranges from 0.6% to
8.6%6,7 and congenital toxoplasmosis incidence from 0.3 per
1000 to 8 per 1000 live births.8,9
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Health promotion strategies should be based on knowl-
edge of the risk factors for infection that differ from region to
region. Cook et al.10 demonstrated that between 3% and 63% of
the infections were attributed to ingestion of poorly cooked or
cured meat and from 6.0% to 17.0% from contact with the soil,
but they found no association with contact with cats or their
feces. In China an association between serum prevalence and
raw or poorly cooked meat ingestion, unwashed vegetable and
fruit ingestion, contact with cats, residency in the rural zone
and low educational level has been reported.11 On the other
hand, a study carried out in the Democratic Republic of São
Tomé and Principe found no association between seroposi-
tivity and the ingestion of raw meat, contact with animals,
ingestion of poorly washed vegetables or consumption of
unboiled water.12

In Brazil, a study conducted in the southern region demon-
strated that contact with the soil was the major factor
associated with serum prevalence,13 while in the northeast of
the country, direct contact with cats and/or seropositive per-
sons was highly associated with the infection.14 Other factors
such as low educational level, low social and economic level
and limited knowledge of the disease were also associated
with the infection.

The objective of the present study was to determine the
prevalence of anti-T. gondii IgG and IgM antibodies and the
social and epidemiological factors associated with the infec-
tion in pregnant women.

Materials and methods

The study protocol was approved by the Ethics in Research
Committee of Londrina State University under number 182/07.
The purpose and procedures of the study were explained to
all participants, and a written informed consent was obtained
from all of them.

Pregnant women were included in the research if they
received antenatal care in public health care facilities, in
five municipalities of the State of Paraná, Brazil (Londrina,
Rolandia, Cambe, Cascavel and Palotina) after their free and
informed consent. In these municipalities a toxoplasmosis
health surveillance programme was implemented based on
prenatal screening with serological monitoring of seronega-
tive pregnant women quarterly.15

The ideal sample size for each city was determined using
the expected prevalence of 50%, standard error of 5% and
a significance level of 5%. In Londrina, the ideal number of
pregnant women was estimated to be 357, in Rolândia 254,
in Cambé 278, in Cascavel 341, and in Palotina 196. In all
cities, the number of pregnant women who participated in the
research was higher than the calculated sample size.

Quantitative assessments of anti-T. gondii IgG and IgM
antibodies were performed by chemiluminescence technique
(LIAISON®, DiaSorin, Salluggia, Italy) following the manufac-
turer’s recommendations. Positive anti-T. gondii IgG and IgM
samples were submitted to IgG-avidity test (LIAISON®, Dia-
Sorin, Salluggia, Italy).

To detect the variables associated with infection by T. gondii,
each pregnant woman responded to a questionnaire collecting
information about their pregnancy, eating and hygiene habits,

Table 1 – Prevalence of anti-Toxoplasma gondii IgG and
IgM antibodies from pregnant women attending public
health care facilities in Paraná, Brazil, 2007–2010.

Antibodies anti-T. gondiia Prevalence n (%) 95% CI

IgG (+) IgM (−) 1122 (50.4) [48.3, 52.5]
IgG (+) IgM (+) 29 (1.3) [0.9, 1.8]
Total = IgG (+) 1151 (51.7) [49.6, 53.7]

IgG (−) IgM (−) 1075 (48.3)
Total 2226 (100.0)

a IgG and IgM antibodies against T. gondii were evaluated by chemi-
luminescence reaction (LIAISON®, DiaSorin, Salluggia, Italy). (+),
positive; (−), negative.

as well as social and economic variables. The information was
analyzed by the EpiInfo 3.5.1 software.16 Chi Square test and
odds ratio were computed to assess the association between
T. gondii infection and the variables researched. The 5% level
of significance was used.

Results

The mean age of the pregnant women was 25 years (±6.3
years). 65.4% initiated antenatal care in the Basic Health Units
(BHU) in the first quarter, 26.4% in the second quarter, and 8.1%
in the third quarter of pregnancy.

The prevalence of anti-T. gondii IgG antibodies was 51.7% (CI
95%: 49.6, 53.7%) (Table 1). Twenty nine of the pregnant women
(1.3%, CI 95%: 0.9, 1.8%) presented positive IgM and IgG of high
avidity.

Data analysis of the social and demographic variables
associated with the serological results of anti-T. gondii IgG anti-
bodies are shown in Tables 2 and 3, respectively.

Table 2 shows that the seropositivity for anti-T. gondii IgG
antibodies were associated with residency in the rural area,
low per capita income, age group, low educational level and
more than one pregnancy. The variables related to eating
habits and behavior presented significant association only
with contact with the soil. There was no association with
water consumption from the public system, raw or poorly
cooked meat ingestion, raw fruit and vegetable ingestion and
the presence of cats in the residencies (Table 3).

Discussion

The prevalence of anti-T. gondii IgG antibodies observed in
the present study (51.7%) was within the limits of seropos-
itivity reported in pregnant women in Brazil ranging from
31% to 91.6%, depending on the region and populations
studied.4,5,17,18 Prevalence studies carried out in different
parts of the world have also shown great variation that can
be explained by environmental and cultural factors of the
population.19

Another relevant aspect detected in the present study was
that almost half the pregnant women attending the public
health centers in the State of Paraná (48.3%), Brazil, were sus-
ceptible to primo-infection by T. gondii and they were at risk
for fetal transmission. This result underscores the importance
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Table 2 – Analysis of sociodemographic characteristics of pregnant women attending public health care facilities in
Paraná, Brazil, 2007–2010, according to seropositivity for anti-Toxoplasma gondii IgG antibodies.

Sociodemographic characteristics Positive anti-T. gondii IgG
antibodies/total (%)

Odds ratio [95% CI] p-valuea

Residence
Urban area 1046/2060 (50.8) 1.74 [1.22, 2.49] 0.001
Rural area 99/154 (64.3)

Age group (years)
<20 287/611 (47.0) 1.0 reference 0.001
21–30 600/1164 (51.5) 1.20 [0.98, 1.47]
> 31 260/445 (58.4) 1.59 [1.23, 2.05]

Per capita incomeb

<U$ 77.00 288/452 (63.7) 1.0 reference <0.001
U$ 78.00–179.00 491/956 (51.3) 0.60 [0.47, 0.76]
>U$ 180.00 338/747 (45.2) 0.47 [0.37, 0.60]

Education level (years in school)
≤8 526/898 (58.5) 1.60 [1.34, 1.90] <0.001
>8 620/1321 (47.0)

Parity
Primipara 445/979 (45.5) 0.64 [0.54, 0.76] <0.001
Multipara 698/1232 (56.6)

Gestational age at prenatal initiation
1st quarter 697/1361 (51.2) 1.0 reference 0.585
2nd quarter 290/550 (52.7) 1.06 [0.87, 1.30]
3rd quarter 93/169 (55.0) 1.17 [0.84, 1.63]

CI, confidence interval.
a Chi Square test for trend.
b R$ Brazilian currency (R$ 1.00 = U$ 1.95, approximately).

Table 3 – Analysis of eating habits and behavior associated with seropositivity for anti-Toxoplasma gondii IgG antibodies
in pregnant women in Paraná, Brazil, 2007–2010.

Variable Positive anti-T. gondii IgG
antibodies/total (%)

Odds ratio [95% CI] p-valuea

Water consumption from the public system
No 78/131 (59.5) 0.71 [0.49, 1.04] 0.078
Yes 1072/2093 (51.2)

Consumption of raw or rare meat
Yes 364/688 (52.9) 1.04 [0.87, 1.26] 0.678
No 759/1464 (51.8)

Consumption of raw vegetables
Yes 1077/2081 (51.7) 1.06 [0.74, 1.51] 0.817
No 70/139 (50.3)

Presence of vegetable garden at home
Yes 240/439 (54.7) 1.16 [0.93, 1.43] 0.193
No 908/1778 (51.0)

Presence of cats at home
Yes 722/1376 (52.4) 1.10 [0.92, 1.32] 0.318
No 388/774 (50.1)

Presence of dogs at home
Yes 714/1388 (51.4) 0.97 [0.81, 1.16] 0.753
No 421/806 (52.2)

Habit of manipulating dirt or sand
Yes 169/275 (61.4) 1.58 [1.21, 2.06] <0.001
No 976/1941 (50.2)

CI, confidence interval.
a Chi Square test for trend.
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of prenatal screening to identify the pregnant women’s risk
to acquire primo-infection during pregnancy with subsequent
transmission to the fetus.

The occurrence of simultaneous positivity of IgG and IgM
antibodies in 29 pregnant women (1.3%) was similar to that
reported in the Midwestern region of Brazil,17 but lower rate
was found in Caxias do Sul, Rio Grande do Sul, Brazil (5.5%).4

IgG and IgM positivity in pregnant women with high avidity
IgG antibodies in the first quarter of pregnancy is indicative of
infection prior to pregnancy and therefore with no risk of fetal
infection.20 However, when detected in the second quarter, as
it was the case in one pregnant woman, high avidity IgG after
the 16th week of pregnancy cannot rule out infection at the
beginning of pregnancy.21

The pregnant woman with negative IgG and positive IgM
had a second serology 15 days later and maintained the same
result. Thus she was considered a false-positive or nonspe-
cific IgM and this pregnant woman was considered susceptible
to primo-infection by T. gondii. This fact demonstrated the
importance of confirming the results. IgM results should be
interpreted carefully to prevent the exposure of the mother
and fetus to unnecessary procedures such as treatment and
amniocentesis, which are often harmful to both. False positive
diagnosis also causes anxiety in the mother and family and
reduces the positive expectations regarding the new child.22

Toxoplasmosis prevalence was greater among pregnant
women from the rural area than among those from the
urban area, this difference was significant and similar to that
reported by other authors meaning that pregnant women liv-
ing in the rural areas are in greater contact with the parasite.
Studies involving a larger number of pregnant women should
be carried out to identify the risk factors in this population.11,23

According to Frenkel24 the higher the age, the higher the
percentage of individuals seropositive for toxoplasmosis. In
pregnant women of the present study, this finding was con-
firmed as the highest frequency of positivity was observed in
women aged over 31 years. A significant association between
age (<20 years) and toxoplasmosis, as well as the results found
in pregnant women in Rio Grande do Sul, Brazil25 and in
pregnant women in Rio Grande do Norte, Brazil.14

The fact that women with low per capita income and low
educational level presented greater chance of being infected
by T. gondii underscores the importance of investments in edu-
cation as a means of promoting health in the population.
Similar results were reported in pregnant women from Goiania
and Londrina, Brazil.6,18

Another variable associated with infection by T. gondii was
the number of pregnancies. Having more than one pregnancy
was associated with greater prevalence. This result was sim-
ilar to that observed by other authors.26 In a cohort study
carried out on women at fertile age, it was observed that
pregnant women had 2.2 times greater chance of acquiring the
infection,27 showing that pregnancy itself may be a risk factor
for the infection, probably because of the immune depression
that occurs during pregnancy.28,29 However, maternal age can
be a confusing factor because increase in pregnancies is asso-
ciated with increase in age which is explained by the increased
exposure to the source of infection during life.27

The variable habit of manipulating earth and sand also
showed statistical significance with toxoplasmosis in this

study (p < 0.001) and this finding is similar to that reported by
Spalding et al.13 in pregnant women from Rio Grande do Sul,
Brazil.

An important risk factor for infection is ingestion of raw
or badly cooked fresh or cured meat,10,11 but in the present
study this was not associated with toxoplasmosis. This finding
may be justified by the reduction in the prevalence of toxo-
plasmosis in pigs in the northern region of Paraná, where the
municipality of Londrina is located.30 The reduction in this
rate probably occurred because more technology and sanitary
improvements have been adopted by swine farmers in recent
years.

Similarly, the presence of cats in the residence was not
associated with infection by T. gondii, the same result was
reported by others authors.10,12 The association between cats
and human toxoplasmosis is difficult to be ascertained by epi-
demiological surveys. The oocysts do not adhere to cat fur as
do helminth eggs, and furthermore cats remove the oocysts
from their fur before they become infectant.31

Regarding other factors studied such as raw fruit and/or
vegetable ingestion, type of water consumed, presence of
dogs, and presence of a vegetable garden in the residency were
not significant either. However, the various studies carried
out in Brazil and in the world have shown variation in these
results, which can be explained by the climactic, cultural and
hygiene differences of the various populations and also by the
difference in methodologies employed in the studies, making
it difficult to compare the results.11,12,27,28

Due to the low incidence of acute toxoplasmosis dur-
ing pregnancy and the high cost of cohort studies, most
of the studies that aim to determine toxoplasmosis risk
factors are on prevalence and not on incidence. Reactiv-
ity for IgG is used as a marker of infection by T. gondii. As
anti-T. gondii IgG antibodies persist for many years, many
infections may have been acquired years before and the
environment and behavior patterns may have changed and
the risk factors associated with infection may no longer be
present. This is a limitation of the present study, but the
knowledge of the risk factors in each region is important
to define toxoplasmosis control programmes, especially in
pregnancy. Thus in the impossibility of carrying out longitu-
dinal studies, the studies based on prevalence have become
important tools for epidemiological characterization of the
infection.

In conclusion, in the population studied, 48.3% of the
pregnant women were anti-T. gondii IgG and IgM antibody
negative, showing the importance of implementing specific
primary prevention programmes to guide pregnant women
on the ways they can prevent the infection. Serum monitor-
ing throughout pregnancy, so as to detect cases of maternal
seroconversion allowing for early maternal treatment is also
crucial. Such intervention could decrease the rate of fetal
transmission or even reduce the sequelae in cases where con-
genital transmission has already occurred.

Financial support

SETI-PR, SESA-PR, Fundação Araucária-PR, CNPq and PROPPG-
UEL.



b r a z j i n f e c t d i s . 2 0 1 3;17(4):405–409 409

Conflict of interest

All authors declare to have no conflict of interest

Acknowledgements

To the Municipal Health Office of Londrina (Basic Health Units
and CENTROLAB) and to the University Hospital from Univer-
sidade Estadual de Londrina.

r e f e r e n c e s

1. Dubey JP. Sources of Toxoplasma gondii infection in pregnancy.
Until rates of congenital toxoplasmosis fall, control measures
are essential. Br Med J. 2000;321:127–8.

2. Nash JQ, Chissel S, Jones J, Warburton F, Verlander NQ. Risk
factors for toxoplasmosis in pregnant women in Kent, United
Kingdom. Epidemiol Infect. 2005;133:475–83.

3. Souza OE, Sanez RE, Frenkel JK. Toxoplasmosis in Panamá: a
10-years study. Am J Trop Med Hyg. 1988;38:315–22.

4. Detanico L, Basso RMC. Toxoplasmose: perfil sorológico de
mulheres em idade fértil e gestantes. Rev Bras Anál Clín.
2006;38:15–8.

5. Figueiró-Filho EA, Lopes AHA, Senefonte FRA, et al.
Toxoplasmose aguda: estudo da freqüência, taxa de
transmissão vertical e relação entre os testes diagnósticos
materno-fetais em gestantes em Estado da Região
Centro-Oeste do Brasil. Rev Bras Ginec Obst. 2005;27:
442–9.

6. Avelino MM, Campos-Júnior D, Parada JB, Castro AM. Risk
factors for Toxoplasma gondii infection in women of
childbearing age. Braz J Infect Dis. 2004;8:164–74.

7. Nóbrega OT, Karnikowski MGO. An estimation of the
frequency of gestational toxoplasmosis in the Brazilian
Federal District. Rev Soc Bras Med Trop. 2005;38:358–60.

8. Neto EC, Anele E, Rubin R, et al. High prevalence of congenital
toxoplasmosis in Brazil estimated in a 3-year prospective
neonatal screening study. Int J Epidemiol. 2000;29:
941–7.

9. Segundo GRS, Silva DAO, Mineo JR, Ferreira MS. Congenital
toxoplasmosis in Uberlândia, MG, Brazil. J Trop Pediatr.
2004;50:50–3.

10. Cook AJC, Gilbert RE, Buffolano W, et al. Sources of Toxoplasma
infection in pregnant women: European multicentre
case–control study. Br Med J. 2000;321:142–7.

11. Liu Q, Wei F, Gao S, et al. Toxoplasma gondii infection in
pregnant women in China. Trans R Soc Trop Med Hyg.
2009;103:162–6.

12. Hung CC, Fan C-K, Su K-E, et al. Serological screening and
toxoplasmosis exposure factors among pregnant women in
the Democratic Republic of Sao Tome and Principe. Trans R
Soc Trop Med Hyg. 2007;101:134–9.

13. Spalding SM, Amendoeira MRR, Klein CH, Ribeiro LC.
Serological screening and toxoplasmosis exposure factors
among pregnant women in South of Brazil. Rev Soc Bras Med
Trop. 2005;38:173–7.

14. Barbosa IR, Holanda CMCX, Andrade-Neto VF. Toxoplasmosis
screening and risk factors amongst pregnant females in
Natal, northeastern Brazil. Trans R Soc Trop Med Hyg.
2009;103:377–82.

15. Lopes-Mori FMR, Mitsuka-Breganó R, Capobiango JD, et al.
Programs for control of congenital toxoplasmosis. Rev Assoc
Med Bras. 2011;57:581–6.

16. Dean AG, Dean JA, Coulomerier D, et al. Epi Info, version 6: a
word processing, data bases, and statistic program for
epidemiology on microcomputers. Atlanta, GA, USA: Center
for Diseases Control and Prevention; 1994.

17. Lago EG, Carvalho RL, Jungblut R, Silva VB, Fiori RM. Screening
for Toxoplasma gondii antibodies in 2513 consecutive
parturient women and evaluation of newborn infants at risk
for congenital toxoplasmosis. Sci Med. 2009;19:27–34.

18. Lopes FMR, Mitsuka-Breganó R, Gonçalves DD, et al. Factors
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