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Abstract

Introduction: Knowledge of the epidemiological profile and risk factors for Toxoplasma gondii infection among postpartum
women is a relevant issue, because this protozoan can be vertically transmitted to the developing fetus, which can cause severe
and debilitating disease. The aim of this study was to assess the risk factors associated with 7. gondii infection in postpartum
women in Goiania, GO, Brazil. Methods: This cross-sectional study comprised 229 postpartum women, among whom 204 were
chronically infected (IgG+/IgM-), and 25 were seronegative (IgG-/IgM-; control group). All the patients were asked to complete
a form to provide sociodemographic, clinical, dietary, and cultural information. The data were analyzed to compare seropositivity
and risk factors based on the odds ratio (OR) thereof. Results: The sociodemographic characteristics associated with the risk for
toxoplasmosis were: education < 8 years [OR: 2.521, confidence interval (CI): 1.01-6.301, p=0.049], and age > 30 years (OR:
4.090; CI: 1.180-14.112, p=0.023). Clinical and behavioral characteristics related to eating raw and undercooked meat, were not
found to be risk factors associated with a positive test for toxoplasmosis. Conclusions: Our findings concur with the results of
other studies conducted in Brazil and abroad, where variables such as low levels of schooling, and advanced age (> 30 years) are
major risk factors for pregnant women to become infected with 7. gondii.
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INTRODUCTION and previous studies have shown that 80% of children with
subclinical infection present ocular sequelae at some point in
their lives. Therefore, a child that is asymptomatic at birth is
not necessarily indicative of a better prognosis>!®!!,

Toxoplasma gondii is one of the main factors responsible for
neonatal morbidity and mortality'. Knowledge about the factors
responsible for the dissemination of 7. gondii among postpartum
women is important because, when acquired congenitally, this
disease can trigger lesions with severe sequelae in newborns?>.

Given that one of the main mechanisms of dissemination is
through the ingestion of the parasite at its various developmental
stages, infection can occur through the ingestion of 7. gondii
oocysts or cysts. Toxoplasmosis can be considered a foodborne
disease, with the exception of congenital infection. One should
be aware of the biological cycle of the parasite in order to study
the factors for exposure to 7. gondii, i.c., regarding the possible
means of ingestion of oocysts present in the environment, or of
tissue cysts in contaminated meat'?.

Pregnant women in the chronic stage of 7. gondii infection
may experience worsening of the disease,*® or even become
reinfected’. The etiologic agent of toxoplasmosis can reach
the placenta hematogenously, and can potentially infect the
fetus and give rise to congenital toxoplasmosis®. This infection
can kill the fetus, or cause changes that aggravate the health
of surviving children’. Several clinical alterations such as

seizures only appear after the second or third decade of life, Habits, behaviors, characteristics, and procedures that cause

this contamination are considered risk factors'>'*. However, the
relationship between human and parasite may remain harmless
if appropriate prophylactic measures are taken. Therefore, this

) paper proposes to identify the risk factors for toxoplasmosis
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METHODS

This is a cross-sectional analysis of toxoplasmosis among
postpartum women chronically infected by 7. gondii, aiming
to assess the risk factors for this infection.

Ethical considerations

The research project was approved by the Ethics Committee
of the Clinical Hospital [Hospital das Clinicas (HC)] of
Universidade Federal de Goias (UFG), under Protocol no.
142/2009, in conformity with the ethical and legal aspects of
research involving humans established by Resolution 466/12
of the National Health Council'’.

Two public maternity wards were chosen in Goiania
(16°40'49" S 49°15'23" W), namely, the maternity ward of
the HC of UFG, which is a reference hospital for high-risk
pregnancies and the Maternidade Nossa Senhora de Lourdes
(MNSL), a reference for low-risk, or standard pregnancies. All
the participants of this study were treated in the public health
network of the municipality of Goiania, Goias between February
2010, and July 2011.

The parameters for estimating sample size were: prevalence
of 70%, level of reliability (type I error) of 5% and level of
accuracy of 0.6%. Therefore, a minimum of 224 women would
be required. The pregnant women were selected during their
admission to the maternity wards. So as not to interfere in the
routine health care of the service, postpartum women were
invited to participate in the study after giving birth in one of
these maternity wards. Signed informed consent was obtained,
and interviews were conducted individually after the patient had
undergone her medical procedure or nursing care, thus ensuring
the participant’s privacy.

The eligibility criteria for participation in the study were: a
postpartum woman and agreement to participate by signing a
free, prior and informed consent (FPIC) form.

Two hundred and seventy-two postpartum women were
invited to be part of the study, 32 of whom did not agree to
participate and 11 cases were excluded due to inconsistencies in
the serological results, thus there was a loss 0f43 (15.9%) cases.
The probabilistic sample consisted of 229 puerperal women, of
which 121 were from the HC-UFG and 108 from the MNSL,
both from the urban area of the City of Goidnia, Goias. Of the
229 puerperal women, 204 were 7. gondii immunoglobulin G
(IgG) positive, while 25 were negative.

After the interview, a Sml aliquot of venous blood was
collected from each patient for a 7" gondii IgG and IgM enzyme-
linked immunosorbent assay (ELISA). A further exclusion
criterion was when a pregnant woman did not consent to give
a blood sample, thus excluding her as a participant.

The ELISAs (Interteck Katal®, Sdo Paulo, Brazil) were
performed to confirm the presence or absence of anti-7. gondii
antibodies in the 229 blood samples. Immunoglobulin M
(IgM) sensitivity was 99.4%, with 99.9% specificity, while IgG
sensitivity was 98.3% with 99.2% specificity.

Any titer above the manufacturer-reccommended cutoff
point was considered positive for either IgG or IgM (dependent
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variable). For the purpose of analysis, the variables obtained
from the questionnaires and medical records were grouped
as follows: Independent variables, which included 1)
sociodemographic characteristics (ethnicity, level of education,
marital status, age, family income, place of residence, work,
number of pregnancies); 2) Dietary habits (consumption of
meat, raw or undercooked meat, filtered or mineral water); 3)
behavioral habits (canine or feline pet ownership).

Statistical analyses were performed using BioEstat® v.5.3
software (Instituto Mamiraua, Tefé, Brasil). The database was
built using Epi Info™ 3.3.2 (CDC, Atlanta, GA, USA), and the
variables were subjected to frequency distribution to build the
profile of the study participants. The toxoplasmosis prevalence
rate in the sample under study was estimated by dividing the
number of ELISA-positive cases by the total number of exams,
with a 95% confidence interval (95% CI)'¢ 17,

The independent effect among the selected variables was
determined using ELISA positivity, which was determined using
aunivariate logistic model to estimate the odds ratio (OR) with
a 95% CI among the subgroups formed from each variable'®.

RESULTS

Of the eligible sample (n = 229), 204 or 89 % (95% CI:
87.37-94.37) were IgG positive for toxoplasmosis, while 25 or
10.9% (95% CI: 8.37-14.37) were seronegative, and therefore
constituted the control group. No pregnant women were found to
have IgM class antibodies against 7. gondii. Thus, indicating the
high prevalence rate of 7. gondii infection in Goidnia, Goias'®.

The sociodemographic characteristics that were significantly
associated with the risk for toxoplasmosis (p <0.05) in this group
were: being 30 years or older, living in Goiania for one year
or more, and having less than 8 years of schooling, as shown
in Table 1.

The characteristics related to eating raw and undercooked
meat, drinking habits, and clinical and behavioral aspects were
not found to be risk factors associated with a positive test for
toxoplasmosis (p<0.05), which are highlighted in bold font in
Table 2.

DISCUSSION

Knowledge about the sociodemographic profile of the
population of women of childbearing age is very important for
the formulation of primary and secondary health care actions
to deal with toxoplasmosis. This evaluation is important in
Brazil, which is a continental country with clear ethnic and
social differences; these factors must be considered by the public
health management organizations.

The main risk factors for this infection described in the
literature include: age, educational level, and eating habits,
as demonstrated in this study. We found that there was a
correlation between toxoplasmosis seroprevalence and age,
which was similar to findings from most surveys that included
this type of analysis, not only in postpartum women and those
of reproductive age, but also in the general population'*-'.
Positive seroprevalence is more relevant after 31 years of age,
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TABLE 1 : Sociodemographic data of 204 IgG positive postpartum women and 25 patients seronegative for Toxoplasma gondii, treated at two maternity hospitals in Goiania, GO, Brazil, between 2010 and 2011.

95% ClI P value

OR

Postpartum women IgG -

Postpartum women IgG +

%

no.

%

no.

Racial profile

0.16-13.33 0.517

0.13-10.72

13 52.0 1.487
10 1.167

56.6

116

black
white

0.585

40.0

343

70

4.0

3.0
6.1

Asian

0.23-13.22 0.589

2.000

4.0

12

Indigenous
Age (years)

12.0

35.8

73

<30
230
Lives in

64.2 22 88.0 4.090 1.18-14.12 0.023

131

0.340

0.761 0.32-1.79

36.0

42.6

87

Goiania

57.4 16 64.0

117

another municipality
Pregnancies (number)

44.0

11

29.4

60

58
86

one
two

0.460

0.46-3.06

1.181
3.153

36.0

28.4

0.032

20.0 1.04-9.54

42.2

Multiple
Monthly household income (minimum salaries)

74.5 22 88.0 0.987 0.12-8.41 0.733

152
45

1t02
3to4

0.19-23.60 0.462

2.143

12.0

221

4.0

34

Educational level (years of schooling)

2.521 1.01-6.30 0.033

28.0

49.5

101

72.0

18

50.5

103

1gG: immunoglobulin G; no. : absolute frequency; %: relative frequency; OR: odds ratio; Cl: confidence interval.

according to the literature, which was confirmed in
this study. Seroprevalence in those older than 30
years represented the majority of infections in our
study (64.2%), and in other national studies (59,8%,
45%, 74,5% and 68,7%, respectively)****2*, The
seroprevalence of 7. gondii is higher in older people
than younger people, due to the longer exposure
time, so they are more susceptible to contamination
by the different infective forms of 7. gondii**~°.

Although these results were largely non-
significant, there remains an important correlate of
infection with 7. gondii, due to the high seroprevalence
in the population of this municipality?!%1127-29,
Since the 1970s, the seroprevalence of 7. gondii in
Goiania has resulted in 54.76% of this population
developing toxoplasmosis*. Additionally, despite
all the improvements in health programs, after four
decades, seroprevalence remains high3!.

The educational level of postpartum women
appeared to be a significant risk factor for this
parasitic infection in women with fewer than
eight years of schooling (OR: 2.521). This inverse
association supports the hypothesis that low
educational levels increase the risk of exposure,
due to failure to adopt better food-related hygiene
measures, and this in turn underscores the importance
of investments aimed at access to quality education
as a means to promote public health?*?7,

The relationship between behavioral, and eating
habits, and positivity for toxoplasmosis, as well as
current or past ownership of dogs, and consumption
of raw or undercooked meat, were not identified as
risk factors. A factor that differs from other studies
was the fact that no relation was found between
owning dogs or cats and 7. gondii contamination.
Cats can disseminate oocysts in the environment,
while dogs can act as mechanical vectors by
assisting in the transmission of 7. gondii oocysts
adhered to their hair'*2%,

Another factor known to be associated with
toxoplasma infection is living with cats, which
was not recorded in this survey. National and
international epidemiological studies are not
consistent concerning the association between 7.
gondii infection, and living with cats. The results
of this study are in agreement with those reported
in Ireland®* and Recife®, where this association
was also not significant. However, they differ from
findings reported in Goiania'', Tocantins'* and in
the region of the Upper Uruguay River®, where a
significant association (p<0.05) was found between
living with cats, and seropositivity in pregnant
women.

As for studies carried out abroad, the findings
of this study are comparable to those reported in
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Europe®®, Venezuela®” and the United States!, which did not
reveal a correlation between seropositivity, and living with cats.
According to the authors, the possibility of a person becoming
infected by touching cats is negligible or nonexistent. There
may be a risk of infection only through direct contact with the
feces of cats that are eliminating oocysts after their initial first
infection. Moreover, cat feces must be in the environment for at
least 24 hours for the oocyst to sporulate and become infectious.
Collecting newly deposited feces and discarding them in the
toilet does not pose a risk for infection, nor does daily cleaning
of the cat’s litter box. Moreover, pets kept in confinement,
which do not hunt and are fed with cooked meat and processed
cat food, are not at risk of becoming infected'***". However, a
recent study in Ethiopia found an association between contact
with cats and 7. gondii infection in pregnant women, and also
the contact of this group of women with soil®.

Most published studies have found a direct correlation between
the consumption of raw food and toxoplasma infection; however,
this correlation was not found in this study. In animal-based foods,
T. gondii has been found encysted in pig, sheep, and goat tissues
more often than in the tissues of other domestic animals. However,
viable 7. gondii is rarely found in beef, and to date, the importance
of beef in the epidemiology of 7. gondii infection is uncertain'®**.
A study in cattle in the State of Goias showed that 100% of the
animals evaluated had positive serology for 7. gondii*.

In a multicenter European study, the main risk factor
for infection among pregnant women was found to be the
consumption of raw or undercooked meat in 30% to 63% of
cases*. The consumption of these foods at least once a month
increased the risk of 7. gondii infection three-fold*.. In a study
conducted in the state of Tocantins, Brazil, involving 338
pregnant women, handling meat was found to be associated
with 70 gondii infection'.

Knowledge about risk factors and life habits that favor
T. gondii infection is important in planning educational programs
aimed at reducing the incidence of toxoplasmosis during
pregnancy. The best measures to prevent toxoplasmosis are
primary prevention measures, which are basically characterized
by education and public health programs recommended to
pregnant women through campaigns, lectures, pamphlets and
guidance by health care teams, aimed at avoiding contact with
potentially harmful materials contaminated through contact
with dogs and cats, and avoiding the consumption of raw or
undercooked meat. The use of gloves when handling soil is also
emphasized. A 63% reduction in the first gestational infection
can be achieved by following these recommendations during
pregnancy'!.

This study revealed some risk factors for 7. gondii infection
in a population of postpartum women. It is possible that a greater
number of controls in the study could demonstrate other risk
factors for T gondii infection; this population would include
women that are under-schooled and over 30 years old.

Knowledge of risk factors for toxoplasmosis is important
for planning and designing control measures in primary care.
Such measures should be adopted to minimize failures in the
diagnosis of congenital transmission diseases as well as the early

detection of infected children. A limitation found in the study
refers to the fact that women were approached immediately
after delivery of their infant, or within 24 hours thereafter, as
authorization was required for the collection of blood from their
respective newborns. These authorizations were not always
easily consented, since the child was not born diagnosed with
any congenital disease, and many mothers were apprehensive
in authorizing the collection of blood in their children, thus
demonstrating the lack of knowledge about infectious diseases
and congenital transmission thereof.

Public health services need to be better organized to provide
antenatal care throughout pregnancy, as well as the minimum
routine examinations recommended by the Ministry of Health,
to ensure timely and proper treatment of infected patients.
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