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ABSTRACT
Introduction: Toxoplasmosis is a disease that affects a large part of the world

population. The congenital form occurs due to the transplacental passage of the

parasite during pregnancy. In primary prevention programs, an initial step is to assess

the level of information about the disease of the target audience. The objective was to

assess the knowledge of pregnant women attended at the reference School Hospital in

Uberlândia, MG and the professionals who attend prenatal care on congenital

toxoplasmosis. Outline: In this descriptive study, information was acquired through a

questionnaire applied between August 2017 and August 2018, with a sample of 138

pregnant women and 33 professionals. Results: It was found that 87.7% of pregnant

women heard about toxoplasmosis, however 62.6% were unaware of all forms of

infection and 34.5% were unaware of the infection during pregnancy. For the

professionals, 69.7% provided guidance on seroconversion during pregnancy, but 18.2%

answered that seronegative pregnant women should undergo the test only twice.

Implications: These data show the importance of primary prevention programs,

through university extension actions to ensure continuing education on this subject for

pregnant women, and to keep health professionals trained with regard to notification

of cases of congenital toxoplasmosis.
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INTRODUCTION
Toxoplasmosis, a disease transmitted by the

parasite Toxoplasma gondii, is one of the parasitic

infections with worldwide distribution and is

therefore considered a public health problem.
1-4

The

prevalence of T. gondii infection in humans is high

with estimates ranging from 10% to 90% depending on

the geographic region and the eating habits of the

population.
5-6

In Brazil, in general, the prevalence

varies between 50% and 80%, with the majority of

cases affecting children and pregnant women.
7-8

The congenital form of toxoplasmosis occurs

due to the transplacental passage of the parasite

during pregnancy.
9-11

The frequency and severity of

the disease depend on the gestational age. Maternal

infection in the first trimester of pregnancy can cause

severe congenital toxoplasmosis, resulting in death of

the fetus in the uterus or spontaneous abortion. The

most serious cases can cause irreversible injuries to

the fetus such as Sabin's Tetrad.
12-16

In contrast, infection during the third trimester

usually results in apparently normal newborns, but

they may have sequelae late.
17-18

Infections that go

unnoticed or, if left untreated, cause severe eye

disease (chorioretinitis) or developmental delay

mental illness in the child's second or third decade of

life.
18-19

In developed countries, the disease affects 1 to

10 out of 10,000 newborns.
20

In Brazil, the occurrence

of congenital toxoplasmosis affects 3 to 10 out of

10,000.
21

In Minas Gerais, the prevalence of infection

is significant, with 13 cases detected for 10,000

newborns, which may be associated with regional

social inequality.
22

Several factors are related to the prevalence of

congenital toxoplasmosis in Brazil
22-27

and, in Minas

Gerais, some risk factors were identified as involved

in the epidemiology of congenital toxoplasmosis:

three were related to demographic and

socioeconomic characteristics (age, education and

income), five were related to the habits of pregnant

women and the environmental conditions favorable to

exposure to the parasite (ingestion of raw or

undercooked meat, raw vegetables, untreated or

unboiled water, direct or indirect contact with cats

and contact with contaminated soil).
22

Uberlândia is a Brazilian municipality that has a

significant congenital infection rate when compared

to other studies carried out in several countries such

as the United States of America, Denmark, Sweden,

United Kingdom and Poland.
28

However, the lack of

more specific data on the disease in this municipality

justifies the implementation of actions in health

promotion, especially in the group of pregnant

women, given its clinical and epidemiological

importance.

The prevention of toxoplasmosis is based on

three main strategies: prenatal, neonatal screening

and health education. The educational approach is an

important measure capable of preventing infection

among pregnant women, however, it will only have a

significant impact if the pregnant woman changes the

habits that favor infection by the parasite.13 These

aspects justify the importance of programs involving

the promotion of health for this population group.
13

Primary prevention is based on public health

education programs, through which the pregnant

woman is instructed to take preventive measures,

identifying what are the risk factors involved with T.

gondii infection and the development of

toxoplasmosis during pregnancy. Thus, it is up to

health professionals to educate and advise on the

prevention of toxoplasmosis and the importance of

prenatal care.
29

Considering that the basis of a primary

prevention program includes an initial stage which

assesses the level of information of professionals,

determines at-risk pregnant women through maternal

serological screening and carries out health education

strategies, through the extension project entitled

“Primary prevention of toxoplasmosis - guidance for

pregnant women and health professionals” in this

study, the objective was to evaluate the knowledge
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of pregnant women attended at the Hospital Escola

de Uberlândia, MG and the professionals who attend

prenatal care about congenital toxoplasmosis.

METHOD
This is a study of a descriptive nature, carried

out at the Reference School Hospital of Uberlândia

(HCU-UFU), in the municipality of Uberlândia, State

of Minas Gerais, in the period between August 2017

and August 2018. This work was approved by the

Human Research Ethics Committee (CEP / UFU) with

CAAE registration: 68617417.5.0000.5152. Data

collection was performed in the Obstetrics and

Gynecology sector of HC-UFU, where pregnant

women are attended during prenatal care. Both

pregnant women and health professionals who signed

a Free and Informed Consent Form (ICF) participated

in the research.

The selection of participants was carried out

using the systematic random sampling method, with a

direct approach when the pregnant women arrived

for a routine consultation and, in the case of

professionals, the approach occurred in the

Obstetrics and Gynecology sector itself. 138 pregnant

women in prenatal care at HC-UFU and 33 health

professionals participated in this study. The inclusion

criteria included pregnant women (of any gestational

age and with appointments scheduled throughout the

gestation period) and health professionals (who

worked or attended in the prenatal sector). Pregnant

women and professionals who did not meet the

inclusion criteria were excluded from the study.

Data were collected from semi-structured

questionnaires, consisting of 11 questions for

pregnant women, involving questions related to

sociodemographic data and factors that may expose

the pregnant woman to infection by T. gondii, being:

Have you heard of toxoplasmosis? Do you have a habit

of eating raw or rare meat? Can a pregnant woman

have cats? Have you been tested for toxoplasmosis?

Which animals are considered important transmitters

of T. gondii to man? By what means can man acquire

T. gondii? How can we prevent toxoplasmosis? The

instrument of data collection was applied by

members of the executing team, in order to facilitate

the understanding of the participant, not exceeding

the time limit of 5 minutes for response.

Then a brief explanation was made about

toxoplasmosis (general aspects of the disease, ways

of transmitting the parasite and its biological cycle,

treatment and prophylaxis) and a folder containing

the information was distributed with the aim of

disseminating it to families. Explanatory posters with

the theme, forms of transmission and prophylaxis of

toxoplasmosis were attached in the corridors and

rooms of the sector where the research was carried

out.

To assess the perception and conduct of health

professionals in relation to toxoplasmosis, a

questionnaire was applied with 12 questions referring

to sociodemographic data, in addition to items such

as knowledge about toxoplasmosis, sources of

infection and conduct towards pregnant women;

which animals are considered important transmitters

of T. gondii to man; A pregnant woman can have

cats; By what means can man acquire T. gondii; How

can we prevent toxoplasmosis; What are the main

guidelines you give to pregnant women; You stay

informed about diseases transmitted during

pregnancy.

For analysis of the results, the data were

processed in electronic spreadsheets prepared in

Microsoft Excel
®

and then described in the form of

graphs and tables. Descriptive statistics, expressed as

a percentage, were used.

RESULTS
The age group of the 138 pregnant women

participating in the study was between 14 and 43

years old, with an average of 27±6.8. Most pregnant

women, 52.9%, had completed high school, 55.1%

were in the third trimester of pregnancy and 87.7%

had heard about toxoplasmosis (Table 1).
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Table 1 – Education level, gestational period and knowledge of pregnant women treated at HCU-UFU, Uberlândia, MG, on
toxoplasmosis.

Education level Gestational period Have you heard of the disease
Incomplete Elementary or Middle School

14/10.1%
First Quarter

19/13.8%
Yes

121/87.7%
Complete Elementary and Middle School

32/23.2%
Second Quarter

41/29.7%
No

17/12.3 %
Complete High School

73/52.9%
Third Quarter

76/55.1%
Complete Higher Education

19/13.8%
Not Declared

2/1.4%

Table 2 presents more details about the

knowledge of pregnant women and health

professionals in relation to animals that can become

infected and transmit toxoplasmosis.

When asked which animals could be infected

with T. gondii, most pregnant women replied that it

could be the cat 70.3%. Regarding which animals

could transmit T. gondii to humans, 69.5% answered

that it could be the cat, 18.1% the dog and 16.6% the

swine or cattle. As for the animals that could

transmit T. gondii to humans, 96.9% of the

professionals answered that they were the cat.

Table 2 – Knowledge of pregnant women and health professionals at HCU-UFU, Uberlândia, MG in relation to animals that can
become infected and transmit toxoplasmosis to humans.

Animals that can become infected with
Toxoplasma gondii *

Animals that can transmit Toxoplasma
gondii to humans *

Pregnant Pregnant/Professional
Cat 97/70.3% 96/69.5%/31 (96.9%)

Dog 40/28.9% 25/18.1%/13 (40.6%)

Swine 23/16.6% 23/16.6%/13 (40.6%)

Cattle 20/14.5% 23/16.6%/12 (37.5%)

Pigeon 20/14.4% 17/12.3%/3 (9.36%)

Rats 16/11.6% 14/10.1%/2 (6.24%)

Ovine 7/5.1% 2/1.4%/6 (18.75%)

Hamsters 5/3.6% 1/0.7%/2 (6.24%)

Bats 4/2.8% 5/3.6%/4 (12.5%)

All animals cited 3/2.2% 1/0.7%/1 (3.12%)

I have no opinion 34/24.6% 38/27.5%/1 (3.12%)

*Question in which you could check more than one answer option.

Most of the interviewed pregnant women,

84.1%, answered that they are not in the habit of

eating raw or undercooked meat and 15.9% stated

that they have the habit (data not shown). As for the

ways to acquire toxoplasmosis, 62.6% of pregnant

women did not know all forms of infection, 14.4%

knew all forms of infection, 34.5% did not know that

the infection could occur during pregnancy and 22,

3% answered that they had no opinion or did not know

how to answer (data not shown). We also sought to

know what the pregnant women know about the

disease prophylaxis, since it is through this that

pregnant women will know how to prevent infection

by T. gondii. Most of them, 68.8%, answered to avoid

eating raw or undercooked meat (Figure 1). In this

question they could check more than one answer

option.
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Figure 1 – Knowledge of pregnant women attended at HCU-UFU, Uberlândia, MG in relation to ways of preventing toxoplasmosis.

*Question in which you could check more than one answer option.

As for health professionals, 33 answered the

questionnaire, among them: doctors, nurses,

technicians and nursing assistants. The age group of

the research participants ranged from 18 to 55 years,

with an average of 30±11.6. As for the knowledge

about the definitive host of T. gondii, 84.9%

answered that it was the cat, 3.0% answered that it

was the dog and 12.1% considered that besides the

cat, other animals could be the definitive host of T.

gondii. In this question, participants could not check

more than one correct option. Regarding the ways to

prevent toxoplasmosis, the majority answered to be

careful when handling cat feces (96.8%) and avoid

eating raw or undercooked meat (84.8%) (Figure 2). In

this question they could check more than one answer

option.

Figure 2 – Knowledge of health professionals at HCU-UFU, Uberlândia, MG in relation to ways to prevent toxoplasmosis.

*In this question, professionals could check more than one answer option.
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In view of the importance of guidance by

professionals on congenital toxoplasmosis, the

conduct towards this disease was analyzed. Most

health professionals, 84.8%, answered that they

explain about the disease and the ways of prevention.

For guidance on the test for toxoplasmosis, most

professionals, 69.7%, responded that they advise

pregnant women about seroconversion during

pregnancy (Table 3).

Table 3 – Guidance given by HCU-UFU, Uberlândia, MG professionals to pregnant women about toxoplasmosis and the test.
Guidelines on toxoplasmosis Test guidelines

I explain about the disease and the ways of prevention
28/84.8%

Yes and I advise pregnant women about seroconversion during
pregnancy
23/69.7%

I explain about the disease, but not the ways of prevention
0/0%

No, I only request the mandatory tests for pregnant women
6/18.2%

I do not explain the disease, but I generally deal with diseases
transmitted during pregnancy

2/6.1%
Not applicable

3/9.1%
Not applicable

4/12.1%

Finally, when asked how often a seronegative

pregnant woman for T. gondii should have a serologic

test for the disease, the majority, 69.7%, answered

three times, one test for each gestational trimester

and 18.2% answered that it was necessary to perform

the test twice, one test in the first trimester and the

second test in the third gestational trimester (data

not shown).

DISCUSSION
This study explored the knowledge of pregnant

women and health professionals about toxoplasmosis.

Most pregnant women were in the third trimester and

had partial knowledge about toxoplasmosis, since

many of them were unaware of the vertical

transmission of T. gondii.

Age is considered an important epidemiological

factor in the identification of susceptible women. A

study conducted in Goiânia, in the state of Goiás,

showed that acute infections with detection of IgM

antibodies frequently occurred in younger pregnant

women, especially in adolescents.
30

On the other

hand, a study carried out in Rolândia, in the state of

Paraná, showed that pregnant women of a higher age

group had a higher prevalence of toxoplasmosis.
24

The divergence between the data represents

the extent to which the transmission of T. gondii can

be variable depending on the geographic region

studied. This can be attributed to the increased

exposure to risk factors associated with transmission

over the years and it is expected that young women

do not have sufficient knowledge about the disease,

which increases the risk of infection during

pregnancy. It should be noted that the average

number of pregnant women in the present study was

27±6.8 years, being considered young.

Another factor associated with the transmission

of T. gondii is the level of education. In this study,

most pregnant women had completed high school

(52.9%) and previous studies have shown that a higher

level of education is a protective factor against

infection.
22,31-32

The population with higher education

has a greater understanding of good hygienic habits,

which reduces the possibility of infection. Thus, we

can conclude that the degree of knowledge of the

pregnant women who participated in this research

may have interfered with the lack of knowledge

about the disease and the risks to the health of the

fetus.

Toxoplasma gondii can be contracted through

the consumption of raw and undercooked meat from

animals containing tissue cysts or by ingestion of

oocysts, which are present in cat feces, found in soil,

water and food.
33

A study carried out in the

municipality of Maringá, Paraná, showed that of 499

pregnant women interviewed, 210 (42.1%) had the
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habit of consuming raw or undercooked meat.
34

Another study carried out in Caxias, Maranhão,

showed that the consumption of raw meat by

pregnant women had a significant association with

seropositivity for T. gondii.
35

Studies carried out in Minas Gerais, England

and China pointed out that this eating habit is an

important risk factor for the acquisition of

toxoplasmosis.
36-38

In the present study, most

pregnant women said they did not have the habit of

eating raw or undercooked meat, however the

ignorance of other ways of contracting the disease

contribute to an increased risk of congenital

infection.

Cases of toxoplasmosis outbreaks have been

reported in Brazil. In 2002, in the municipality of

Santa Isabel do Ivaí in the state of Paraná, 426

seroconverted to anti-T IgM. gondii, with seven

pregnant women. Of these, six had infected children,

one with severe congenital anomaly, resulting in

death and a miscarriage. The probable cause of this

outbreak was the contamination of one of the city's

water reservoirs by T. gondii oocysts.
39

Recently, in Santa Maria, Rio Grande do Sul,

792 cases were reported, and of these, 617 met the

definition of a suspected case. Therefore, 218 (35.4%)

were laboratory confirmed, 70 (11.3%) discarded and

329 (53.3%) are still under investigation. Of the

confirmed cases, 20 (11.3%) were pregnant and

another 103 are under investigation, as well as 02

fetal deaths that occurred at 28 and 36 weeks of

gestation and an abortion in the 15
th

week of

gestation. The source of the infection has not yet

been discovered and the authorities are trying to

complete the investigation of the outbreak and

structure the network of laboratory diagnosis and

patient care, with special attention to pregnant

women.
40

Thus, it is clear that health education, as well

as personal hygiene, are still important preventive

measures against the various parasitic diseases.
41-43

The primary prevention of congenital toxoplasmosis

involves the promotion of knowledge, emphasizing

the means to avoid infection by T. gondii and this

information can be more effective when provided by

the doctor himself or other health professionals and

remembered during prenatal care.
44-45

Regarding the knowledge of health

professionals, it was found that, although most

professionals show knowledge about the disease,

more accurate information about the definitive host,

the transmission routes and periodicity in the

performance of tests during prenatal care are not

fully known. It is up to them, mainly doctors and

nurses, to participate in health promotion actions in

order to train and become able to guide pregnant

women on preventive measures on congenital

toxoplasmosis throughout pregnancy.
46-48

It is known that, in general, pregnant women

follow medical recommendations when the

information is provided, because they are concerned

with the baby's health. Therefore, not only specific

guidance must be provided by professionals, but also

written recommendations must be made available to

all pregnant women during the prenatal period or,

preferably, in the preconception consultation.
49

Studies carried out with health professionals

state that nurses and doctors have little information

on preventive measures for toxoplasmosis, and that

nurses are unaware of information about diagnosis

and clinical issues.
50-51

Another study carried out in

Maringá, Paraná, showed that 88.7% of the

professionals had doubts about the evolutionary

forms of the parasite responsible for the infection of

man. Among the physicians, 69.7% did not know what

the best approach was for a pregnant woman with IgM

and IgG anti-T.gondii reagent, 39.4% did not know

how to answer during which period of pregnancy it

was possible to acquire toxoplasmosis and 15.1% did

not know what prevention guidelines should be given

to pregnant women.
34

In the present study, the professionals showed

little knowledge about the animals that can transmit

T. gondii to man, with less than half of them
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responding to swine and cattle as transmitters of

parasitosis. The lack of knowledge of this mode of

infection is worrying, since the consumption of raw or

undercooked meat from these hosts is one of the

main causes of transmission of T. gondii.
22,24,52-53

Serology for toxoplasmosis at the beginning of

pregnancy is essential for an effective diagnosis and

allows the adoption of prophylactic and therapeutic

measures, making it possible to decrease the rate of

congenital transmission and damage to the formation

of the fetus.
54-55

Although congenital transmission

occurs, most of the time, when the mother contracts

the disease for the first time in pregnancy,

reinfection with strains other than the primary

infection can occur.
56

In this study it was possible to observe that

some professionals did not correctly guide pregnant

women in relation to tests for toxoplasmosis, since

18.2% answered that they only requested mandatory

tests and 6.1% did not explain about the disease, but

approached it in a way general diseases transmitted

during pregnancy. Thus, health promotion involving

primary prevention should be considered for all

pregnant women, whether or not they are susceptible

to toxoplasmosis.
40

Research conducted in various parts of the

world has shown that the most effective, simple and

economical way to prevent congenital toxoplasmosis

is through primary or educational care for pregnant

women on the risks of infection.
55

A study carried out

in a city in Rio Grande do Sul followed 31

seronegative pregnant women through clinical and

serologic tests in order to assess whether the early

diagnosis of maternal infection, in seroconversion,

could prevent fetal infection or reduce the

consequences using therapeutic tools. In this group of

pregnant women, there was no seroconversion during

clinical and serological follow-up, both in mothers

and their babies. The researchers attributed this

result to the primary protective measures employed

in the Women's Health Program, in which, at each

action, the pregnant women were reminded of the

preventions regarding the infection.
57

The lack of knowledge about toxoplasmosis

directly interferes with primary prevention measures.

A study carried out in a Basic Health Unit (UBS) in the

municipality of Satuba showed that of the 40

pregnant women, 22 of them had never heard of

toxoplasmosis, only 9 said yes, another 9 said they

had little knowledge.

As for medical guidance on the disease and

information during prenatal consultations, 85% of the

interviewees stated that they did not receive any

type of guidance or information about this

parasitosis. In addition, 22 pregnant women reported

not having performed the serologic test for

toxoplasmosis.
58

In view of this, the importance of

health education is emphasized as a need for the

involvement of health professionals.

Several studies highlight the difficulties that

health professionals encounter during the first visit to

pregnant women, including the effectiveness of the

tests, as well as divergences in the diagnostic and

therapeutic approaches to gestational

toxoplasmosis.
59-60

Many patients are referred to

high-risk care without presenting anti-IgM antibodies

to T. gondii, representing a certain incompatibility in

the diagnosis of toxoplasmosis.
61

Therefore, the continuing education of health

professionals working in prenatal care is extremely

relevant, avoiding diagnostic errors and overloading

the system. In addition to health promotion actions,

notification of cases of toxoplasmosis acquired during

pregnancy is essential for the implementation of

primary prevention programs, as it allows the

obtainment of epidemiological, clinical and

diagnostic data that contribute to the evaluation of

the clinical evolution of children exposed to T.

gondii.
40,62

The present study involved a large number of

pregnant women attended in the region, which

encourages the application of public policies directed

at this group of people. However, the difficulty in
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approaching all pregnant women with different

gestational periods is highlighted, so that the

guidelines are more specific, especially for those who

are at the beginning of pregnancy.

Although the study was limited only to the

reference Hospital School in Uberlândia, the data

reinforce the importance of primary prevention in the

context of congenital toxoplasmosis, since important

aspects about the disease are unknown to most

pregnant women and health professionals who

participated in the research. In this sense, actions

related to university extension represent an

extremely important tool, whether it is performing

actions to provide services to the university

community and population groups that are indirectly

involved or offering service to the community and

taking their knowledge through courses, workshops,

lectures, collaborating to improve the population's

quality of life.

CONCLUSION
Toxoplasmosis is a worldwide distributed

zoonosis and one of the most serious infections during

pregnancy due to abortion and the risk of fetal

involvement. The knowledge of pregnant women and

health professionals about the disease, such as a

maternal-fetal infection, directly intervenes in the

means of prevention, reducing the chances of vertical

transmission of T. gondii.

In this study it was found that, although most

pregnant women and health professionals report

knowledge about the disease, complementary

information such as transmission, prophylaxis and

periodicity in the performance of tests during

prenatal care are unknown. Thus, the need for

continuous reinforcement of primary prevention

programs is highlighted, as well as the notification of

cases of toxoplasmosis acquired during pregnancy

through university extension projects in the area. For

that, it is of great importance the continuous training

of health professionals for the implementation of

primary prevention programs, mainly due to the

challenge that this presents itself, as care involves

changing the daily habits of pregnant women.

Actions related to university extension

represent an extremely important tool for the

institution, whether by carrying out actions to

provide services to the university community and

population groups that are indirectly involved or

offering services to the community and bringing their

knowledge through courses, workshops, lectures, thus

contributing to improving the quality of life of the

population.

RESUMO
Introdução: A toxoplasmose é uma doença que acomete grande parte da população mundial. A forma congênita ocorre devido à

passagem transplacentária do parasito durante a gestação. Nos programas de prevenção primária, uma etapa inicial é a

avaliação do nível de informação sobre a doença do público-alvo. O objetivo foi avaliar os conhecimentos de gestantes atendidas

no Hospital Escola de referência de Uberlândia, MG e dos profissionais que atendem no pré-natal sobre toxoplasmose congênita.

Delineamento: Neste estudo descritivo, as informações foram adquiridas por meio de questionário aplicado entre agosto de

2017 e agosto de 2018, com amostra de 138 gestantes e 33 profissionais. Resultados: Verificou-se que 87,7% das gestantes

ouviram falar sobre toxoplasmose, porém 62,6% desconheciam todas as formas de infecção e 34,5% não sabiam da infecção

durante a gestação. Para os profissionais, 69,7% realizavam orientação sobre a soroconversão durante a gestação, mas 18,2%

responderam que gestantes soronegativas deveriam realizar o exame apenas duas vezes. Implicações: Estes dados mostram a

importância dos programas de prevenção primária, por meio de ações de extensão universitária para garantir a educação

continuada sobre este assunto para gestantes, e manter os profissionais de saúde capacitados no que diz respeito a notificação

dos casos de toxoplasmose congênita.

DESCRITORES

Toxoplasmose Congênita; Prevenção Primária; Cuidado Pré-Natal.
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RESUMEN

Introducción: La toxoplasmosis es una enfermedad que afecta a gran parte de la población mundial. La forma congénita se

produce debido al paso transplacentario del parásito durante el embarazo. En los programas de prevención primaria, un paso

inicial es evaluar el nivel de información de la audiencia objetivo sobre la enfermedad. El objetivo fue evaluar el conocimiento

de las gestantes atendidas en el Hospital Escolar de referencia de Uberlândia, MG y de los profesionales que asisten a la

atención prenatal sobre toxoplasmosis congénita. Delineación: En este estudio descriptivo, la información se adquirió mediante

un cuestionario aplicado entre agosto de 2017 y agosto de 2018, con una muestra de 138 gestantes y 33 profesionales.

Resultados: Se encontró que el 87,7% de las embarazadas se enteró de la toxoplasmosis, sin embargo, el 62,6% desconocía todas

las formas de infección y el 34,5% desconocía la infección durante el embarazo. Para los profesionales, el 69,7% brindó

orientación sobre la seroconversión durante el embarazo, pero el 18,2% respondió que las embarazadas seronegativas deben

realizar el examen solo dos veces. Implicaciones: Estos datos evidencian la importancia de los programas de prevención

primaria, a través de acciones de extensión universitaria para asegurar la educación continua en este tema a las mujeres

embarazadas, y mantener capacitados a los profesionales de la salud en la notificación de casos de toxoplasmosis congénita.

DESCRIPTORES

Toxoplasmosis Congénita; Prevención Primaria; Atención Prenatal.

REFERENCES
1. Sepulveda-Arias JC, Gómez-Marin JE, Bobić, B, Naranjo-Galvis CA, Djurković-Djaković O. Toxoplasmosis as a travel risk. Travel

Med Infect Dis [Internet]. 2014 Jun [cited 19 Apr 2019]; 12(6):592–601. Available from: https://doi.org/10.1016/j.tmaid.2014.05.007

2. Foroutan-Rad M, Majidiani H, Dalvand S, Daryani A, Kooti W, Saki J, et al. Toxoplasmosis in blood donors: A systematic review and
meta-analysis. Transfus Med Ver [Internet]. 2016 Apr [cited 20 Apr 2019]; 30(3):116–122. Available from:
https://doi.org/10.1016/j.tmrv.2016.03.002

3. Cenci-Goga BT, Rossitto P, Sechi P, McCrindle CME, Cullor JS. Toxoplasma in animals, food, and humans: an old parasite of new
concern. Foodborne Pathog Dis [Internet]. 2011 Apr [cited 20 Apr 2019]; 8(7):751–762. Available from:
https://doi.org/10.1089/fpd.2010.0795

4. Robert-Gangneux F, Dardé ML. Epidemiology of and diagnostic strategies for toxoplasmosis. Clin Microbiol Ver [Internet]. 2012 Apr
[cited 21 Apr 2019]; 25(2):264–296. Available from: https://doi.org/10.1128/CMR.00026-12

5. Yan C, Liang L, Zheng K, Zhu X. Impact of environmental factors on the emergence, transmission and distribution of Toxoplasma
gondii. Parasit Vectors [Internet]. 2016 Apr [cited 21 Apr 2019]; 9(137):1–7. Available from:
https://doi.org/10.1186/s13071-016-1432-6

6. Al-Adhroey AH. Prevalence and predictors of Toxoplasma gondii infection in pregnant women from Dhamar, Yemen. BMC Infect Dis
[Internet]. 2019 Apr [cited 21 Apr 2019]; 19(1):1–9. Available from: https://doi.org/10.1186/s12879-019-4718-4

7. Dubey JP, Lago EG, Gennari SM, Su C, Jones JL. Toxoplasmosis in humans and animals in Brazil: high prevalence, high burden of
disease, and epidemiology. Parasitology [Internet]. 2012 May [cited 21 May 2019]; 139(11):1375–1424. Available from:
https://doi.org/10.1017/S0031182012000765

8. Brasil, Ministério da Saúde. Secretaria de Atenção à Saúde. Departamento de Ações Programáticas Estratégicas. Atenção à Saúde
do Recém-Nascido: Guia para os Profissionais de Saúde. 2a ed. Brasília, DF: Ministério da Saúde; 2014.

9. Wilson CB, Nizet V, Maldonado Y, Remington JS, Klein JO. Remington and Klein’s Infectious Diseases of the Fetus and Newborn
Infant. 8th ed. Philadelphia: Elsevier Saunders; 2016.

10. Hill DE, Dubey JP. Toxoplasma gondii. In: Ortega YR, Sterling CR, editors. Foodborne Parasites. Food Microbiology and Food Safety.
Cham: Springer; 2018.

11. Piao LX, Cheng JH, Aosai F, Zhao XD, Norose K, Jin XJ. Cellular immunopathogeneis in primary Toxoplasma gondii infection during
pregnancy. Parasite Immunol [Internet]. 2018 Apr [cited 19 Apr 2019]; 0(9):e12570. Available from: https://doi.org/10.1111/pim.12570

12. Chaudhry SA, Gad N, Koren G. Toxoplasmosis and pregnancy. Canadian Family Physician [Internet]. 2014 Apr [cited 02 Apr 2019];
60(4):6–334. Available from: https://www.cfp.ca/content/60/4/334.long

13. El Bissati K, Levigne P, Lykins J, Adlaqui EB, Barkat A, Berraho A, et al. Global initiative for congenital toxoplasmosis: an
observational and international comparative clinical analysis. Emerg. Microbes Infect [Internet]. 2018 Apr [cited 10 Apr 2019];
7(165):1–14. Available from: https://doi.org/10.1038/s41426-018-0164-4

14. Weiss LM, Dubey JP. Toxoplasmosis: a history of clinical observations. Int J Parasitol [Internet]. 2009 May [cited 19 May 2019];
39(8):895–901. Available from: https://doi.org/10.1016/j.ijpara.2009.02.004

15. Arce-Estrada GE, Gomez-Toscano V, Cedillo-Pelaez C, Sesman-Bernal AL, Bosch-Canto V, Mayorga-Butron JL, et al. Report of an
unusual case of anophthalmia and craniofacial cleft in a newborn with Toxoplasma gondii congenital infection. BMC Infect Dis
[Internet]. 2017 Jul [cited 09 Jul 2019]; 17(459):1–5. Available from: https://doi.org/10.1186/s12879-017-2565-8

10 Rev Pre Infec e Saúde. 2020;6:10590 revistas.ufpi.br



Franco PS, Milián ICB, da Silva RJ, de Araújo TE, Lima MMR, Lima NS, et. al.

16. Gómez-Toscano V, Linares-López KA, Arce-Estrada GE, Figueroa-Damián R, Barrios-Bautista DM, Hernändez-Luengas L, et al.
Toxoplasmosis congénita en el Valle de México. Resultados de una serie de casos. Acta Pediatr Mex [Internet]. 2018 Jun [cited 25
Jun 2019]; 39(6):321–333. Available from: https://doi.org/10.18233/APM39No6pp321-3331730

17. Blanco-Lago R, García-Peñas JJ, Conejo-Moreno D, Cantarín-Extrema V, Léon M, Duat-Rodriguez A. Congenital toxoplasmosis and
cortical development malformation: an infrequent association. Rev Neurol [Internet]. 2010 Jun [cited 19 Jun 2019]; 50(4):253–254.
Available from: https://doi.org/10.33588/rn.5004.2009754

18. Peyron F, L’Ollivier C, Mandelbrot L, Wallon M, Piarroux R, Kieffer F, et al. Maternal and Congenital toxoplasmosis: Diagnosis and
treatment recommendations of a French multidisciplinary working group. Pathogens [Internet]. 2019 Jun [cited 19 Jun 2019];
8(1):1–15. Available from: https://doi.org/10.3390/pathogens8010024

19. Gilbert R. Screening option in the management of congenital toxoplasmosis. Clin Lab Intern [Internet]. 2004 Jun [cited 19 Jun 2019];
28:8–12. Available from:
https://www.clinlabint.com/fileadmin/pdf/pdf_general/screening-options-in-the-management-of-congenital-toxoplasmosis.pdf

20. Carlier Y, Truyens C, Deloron P, Peyron F. Congenital parasitic infections: a review. Acta Trop [Internet]. 2012 Jul [cited 14 Jul 2019];
121(2):55–70. Available from: https://doi.org/10.1016/j.actatropica.2011.10.018

21. Lago EG, Neto EC, Melamed J, Rucks AP, Presotto C, Coelho JC, et al. Congenital toxoplasmosis: late pregnancy infections
detected by neonatal screening and maternal serological testing at delivery. Paediatr Perinat Epidemiol [Internet]. 2007 May [cited 19
May 2019]; 21(6):525–531. Available from: https://doi.org/10.1111/j.1365-3016.2007.00869.x

22. Carellos EV, Andrade GMQ, Vasconcelos-Santos DV, Januário JN, Romalli RMC, Abreu MNS, et al. Congenital Toxoplasmosis
Brazilian Group. Adverse socioeconomic conditions and oocyst-related factors are associated with congenital toxoplasmosis in
population-based study in Minas Gerais, Brazil. PLoS One [Internet]. 2014 May [cited 18 May 2019]; 9(2):11. Available from:
https://doi.org/10.1371/journal.pone.0088588

23. Lopes FM, Mitsuka-Breganó R, Gonçalves DD, Freire RL, Karigyo CJT, Wedy GF, et al. Factors associated with seropositivity for
anti-Toxoplasma gondii antibodies in pregnant women of Londrina, Paraná, Brazil. Mem Inst Oswaldo Cruz [Internet]. 2009 Apr [cited
17 Apr 2019]; 104(2):378–382. Available from: https://doi.org/10.1590/S0074-02762009000200036

24. Dias RCF, Lopis-Mori FMR, Mitsuka-Breganó R, Dias RAF, Tokano DV, Reiche EMV, et al. Factors associated to infection by
Toxoplasma gondii in pregnant women attended in Basic Health Units in the city of Rolândia, Paraná, Brazil. Rev Inst Med Trop
[Internet]. 2011 Apr [cited 19 Apr 2019]; 53(4):185–191. Available from: https://doi.org/10.1590/S0036-46652011000400002

25. Sroka S, Bartelheimer N, Winter A, Heukelbach J, Ariza L, Ribeiro H. Prevalence and risk factors of toxoplasmosis among pregnant
women in Fortaleza, Northeastern Brazil. Am J Trop Med Hyg [Internet]. 2010 Apr [cited 19 Apr 2019]; 83(3):528–533. Available from:
https://doi.org/10.4269/ajtmh.2010.10-0082

26. 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 [Internet]. 2009 Apr [cited 17 Apr 2019]; 103(4):377–382. Available from:
https://doi.org/10.1016/j.trstmh.2008.11.025

27. Bittencourt LH, Lopis-Mori FMR, Mitsuka-Breganó R, Valentim-Zabott M, Freire RL, Pinto SB, et al. Seroepidemiology of
toxoplasmosis in pregnant women since the implementation of the surveillance program of toxoplasmosis acquired in pregnancy and
congenital in the western region of Paraná, Brazil. Rev Bras Ginecol Obstet [Internet]. 2012 Apr [cited 19 Apr 2019]; 34(2):63–68.
Available from: https://doi.org/10.1590/S0100-72032012000200004

28. Segundo SRG, Silva DAO, Mineo JR, Ferreira MS. A comparative study of congenital toxoplasmosis between public and private
hospitals from Uberlândia, MG, Brazil. Mem Inst Oswaldo Cruz [Internet]. 2004 Apr [cited 17 Apr 2019]; 99(1):13–17. Available from:
https://doi.org/10.1590/S0074-02762004000100002

29. Leung KKY, Hon KL, Yeung A, Leung AKC, Man E. Congenital infections in Hong Kong: an overview of TORCH. Hong Kong Med J
[Internet]. 2020 Jul [cited 03 Jul 2020];26(2). Available from: https://doi.org/10.12809/hkmj198287

30. Avelino MM, Campos D Jr, de Parada JCB, Castro AM. Pregnancy as a risk factor for acute toxoplasmosis seroconversion. Eur J
Obstet Gynecol Reprod Biol [Internet]. 2003 Jun [cited 12 Jun 2019]; 10(1):19–24. Available from:
https://doi.org/10.1016/s0301-2115(02)00353-6

31. Moura FL, Amendoeira MRR, Bastos OMP, Mattos DPBG, Fonseca ABM, Nicolau JL, et al. Prevalence and risk factors for
Toxoplasma gondii infection among pregnant and postpartum women attended at public healthcare facilities in the City of Niterói,
State of Rio de Janeiro, Brazil. Rev Soc Bras Med Trop [Internet]. 2013 Apr [cited 19 Apr 2019]; 46(2):200–207. Available from:
https://doi.org/10.1590/0037-8682-1613-2013

32. Millar PR, Moura FL, Bastos OMP, Mattos DPBG, Fonseca ABM, Sudré AP, et al. Conhecimento sobre toxoplasmose entre gestantes
e puérperas atendidas na rede pública de saúde do município de Niterói, Rio de Janeiro, Brasil. Rev Inst Med Trop São Paulo
[Internet]. 2014 Apr [cited 19 Apr 2019]; 56(5):433–438. Available from: https://doi.org/10.1590/S0036-46652014000500011

33. Bojar I, Szymanska J. Environmental exposure of pregnant women to infection with Toxoplasma gondii-state of the art. Ann Agric
Environ Med [Internet]. 2010 Apr [cited 27 Apr 2019]; 17(2):209–214. Available from:
https://www.researchgate.net/publication/49710287

revistas.ufpi.br Rev Pre Infec e Saúde. 2020;6:10590 11



Knowledge of pregnant women and health professionals on congenital toxoplasmosis

34. Branco BHM, de Araújo SM, Falavigna-Guilherme AL. Prevenção primária da toxoplasmose: conhecimento e atitudes de
profissionais de saúde e gestantes do serviço público de Maringá, estado do Paraná. Scientia Medica [Internet]. 2012 Apr [cited 22
Apr 2019]; 22(4):185–190. Available from: http://revistaseletronicas.pucrs.br/ojs/index.php/scientiamedica/article/viewFile/11718/8616

35. Câmara JT, da Silva MG, Castro AM. Prevalência de toxoplasmose em gestantes atendidas em dois centros de referência em uma
cidade do Nordeste, Brasil. Rev Bras Ginecol Obstet [Internet]. 2015 Apr [cited 22 Apr 2019]; 37(2):64–70. Available from:
https://doi.org/10.1590/SO100-720320150005115

36. Lago E, Pitrez M. Toxoplasmosis, interdisciplinarity and geography. Sci Med [Internet]. 2010 Jun [cited 03 Jun 2019]; 20(1):3–4.
Available from: http://revistaseletronicas.pucrs.br/scientiamedica/ojs/index.php/scientiamedica/article/view/6949/5069

37. Dubey JP, Beattie CP. Toxoplasmosis of animals and man. Boca Raton. 1988; 100(3):500–501. Available from:
https://www.cambridge.org/core/journals/parasitology/article/toxoplasmosis-of-animals-and-man-by-j-p-dubey-and-c-p-beattie-220-pa
ges-isbn-0-8493-4618-5-crc-press-boca-raton-1988-10800/55F0DFA8B5A1B4B476E5208C48896CB1

38. Hung CC, Fan CK, Su KE, Sung FC, Chiou HY, Gil V, et al. Serological screening and toxoplasmosis exposure factors among
pregnant women in the Democratic Republic of Sao Tome and Principe. Trans Royal Soc Trop Med Hyg [Internet]. 2007 Jun [cited 02
Jun 2019]; 101(2):134–139. Available from: https://doi.org/10.1590/S0037-86822005000200009

39. Almeida MJ, de Oliveira LHH, Freire RL, Navarro IT. Aspectos sociopolíticos da epidemia de toxoplasmose em Santa Isabel do Ivaí
(PR). Ciência e Saúde Coletiva [Internet]. 2011 Apr [cited 22 Apr 2019]; 16:1363–1373. Available from:
https://doi.org/10.1590/S1413-81232011000700071

40. Brasil, Ministério da Saúde. Secretaria de Vigilância em Saúde Departamento de Vigilância das Doenças Transmissíveis. Protocolo
de notificação e investigação: Toxoplasmose gestacional e congênita. Brasília; 2018. Available from:
https://bvsms.saude.gov.br/bvs/publicacoes/protocolo_notificacao_investigacao_toxoplasmose_gestacional_congenita.pdf

41. Urquhart GM, Armour J, Duncan JL, Dunn AM, Jennings FW. Parasitologia Veterinária. 2. ed. Rio de Janeiro/RJ: Editora Guanabara
Koogan S.A.; 1998.

42. Bowman DD. Parasitologia Veterinária de Georgis. 8. ed. Barueri/SP: Editora Manole LTDA; 2006.

43. Birchard SJ, Sherding RG. Manual Saunders: Clínica de Pequenos Animais. 3. ed. São Paulo/SP: Editora Roca LTDA; 2008.

44. Hung CS, Su HW, Lee YL, Weng HW, Wang YC, Naito T, et al. Seroprevalence, seroconversion, and toxoplasmosis risk factors
among pregnant women in Taipei City, Taiwan. Jpn. J. Infect. Dis [Internet]. 2015 Jun [cited 02 Jun 2019]; 68(40):312–317. Available
from: https://doi.org/10.7883/yoken.JJID.2014.263

45. Cook AJ, Gilbert RE, Buffolano W, Zufferey J, Petersen E, Jenum PA, et al. Sources of Toxoplasma infection in pregnant women:
European multicentre case-control study. BMJ [Internet]. 2010 Jun [cited 05 Jun 2019]; 321(7254):142–147. Available from:
https://doi.org/10.1136/bmj.321.7254.142

46. Silva LR, Okazaki ELFJ. Enfermagem e a prevenção da Toxoplasmose durante a gestação. Rev Enferm UNISA [Internet]. 2012 Apr
[cited 22 Apr 2019]; 13(1):43–47. Available from:
https://pt.scribd.com/document/307429874/Enfermagem-e-a-Prevencao-Da-Toxoplasmose

47. Inagaki ADM, Cardoso NP, Lopes RJPL, Alves JAB, Mesquita JRF, Araújo KCGM, et al. Análise espacial da prevalência de
toxoplasmose em gestantes de Aracaju, Sergipe, Brasil. Ver Bras Ginecol Obstet [Internet]. 2014 Apr [cited 22 Apr 2019];
36(12):535–540. Available from: https://doi.org/10.1590/So100-720320140005086

48. Scheneider LA, Garcia NS, Oliveira TC, Apolinário-Coêlho JC, Soares-Ferreira PRO, Coelho NMD. Importância da enfermagem na
orientação e prevenção da toxoplasmose gestacional. Conexão Eletrônica [Internet]. 2017 May [cited 16 May 2019]; 14(1):303–313.
Available from:
http://revistaconexao.aems.edu.br/edicoes-anteriores/2017/2017/ciencias-biologicas-e-ciencias-da-saude/?page=6&offset=25

49. Scherer LM, Borenstein, MS, Padilha MI. Gestantes/puérperas com HIV/AIDS: conhecendo os déficits e os fatores que contribuem
no engajamento para o autocuidado. Esc Anna Nery Ver Enferm [Internet]. 2009 May [cited 16 May 2019]; 13(2):359–365. Available
from: https://doi.org/10.1590/S1414-81452009000200017

50. Silva VLM, Camargo Júnior KR. Em busca do feto saudável: ideias, marcas e coisas na reconstrução do diagnóstico da
toxoplasmose. Hist Cienc Saude-Manguinhos [Internet]. 2013 May [cited 18 May 2019]; 20(2):643–651. Available from:
https://doi.org/10.1590/S0104-59702013000200016

51. Sousa JAS, Corrêa RGCF, Aquino DMC, Coutinho NPS, Silva MACN, Nascimento MDSB. Knowledge and perceptions on
toxoplasmosis among pregnant women and nurses who provide prenatal in primary care. Rev Inst Med Trop São Paulo [Internet].
2017 May [cited 23 May 2019]; 59(31):1–7. Available from: https://doi.org/10.1590/s1678-9946201759031

52. 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 [Internet]. 2005 Jun [cited 23 Jun 2019]; 38(2):173–177. Available from:
https://doi.org/10.1590/S0037-86822005000200009

53. Tenter A M. Toxoplasma gondii in animals used for human consumption. Mem Inst Oswaldo Cruz [Internet]. 2009 Jul [cited 03 Jul
2019]; 104(2):364–369. Available from: https://doi.org/10.1590/S0074-02762009000200033

12 Rev Pre Infec e Saúde. 2020;6:10590 revistas.ufpi.br



Franco PS, Milián ICB, da Silva RJ, de Araújo TE, Lima MMR, Lima NS, et. al.

54. Pessanha TM, Cavalho M, Pone MVS, Junior SCG. Abordagem diagnóstica e terapêutica da toxoplasmose em gestantes e as
repercussões no recém-nascido. Rev Paul Pediatr [Internet]. 2011 May [cited 21 May 2019]; 29(3):341–347. Available from:
https://doi.org/10.1590/S0103-05822011000300006

55. Lopes-Mori FM, Mitsuka-Breganó R, Capobiango JD, Inoue IT, Reiche EMV, Morimoto HK, et al. Programas de controle da
toxoplasmose congênita. Rev Assoc Med Bras [Internet]. 2011 Jun [cited 23 Jun 2019]; 57(5):594–599. Available from:
https://doi.org/10.1590/S0104-42302011000500021

56. Elbez-Rubinstein A, Ajzenberg D, Dardé ML, Cohen R, Dumètre A, Yera H, et al. Congenital toxoplasmosis and reinfection during
pregnancy: Case report, strain characterization, experimental model of reinfection, and review. J Infect Dis [Internet]. 2009 Apr [cited
12 Apr 2019]; 199(2):280–285. Available from: https://doi.org/10.1086/595793

57. Spalding SM, Amendoeira MRR, Ribeiro LC, Silveira C, Garcia AP, Camillo-Coura L. Estudo prospectivo de gestantes e seus bebês
com risco de transmissão de toxoplasmose congênita em município do Rio Grande do Sul. Rev Soc Bras Med Trop [Internet]. 2003
Apr [cited 19 Apr 2019]; 36(4):483–491. Available from: https://doi.org/10.1590/S0037-86822003000400009

58. Moura DS, Oliveira RCM, Matos-Rocha TJ. Toxoplasmose gestacional: perfil epidemiológico e conhecimentos das gestantes
atendidas na unidade básica de saúde de um município alagoano. Arq Med Hosp Fac Cienc Med Santa Casa São Paulo [Internet].
2018 Apr [cited 19 Apr 2019]; 63(2):69–76. Available from: https://doi.org/10.26432/1809-3019.2018.63.2.69

59. Margonato FB, Silva AMR, Soares DA, Amaral DA, Petris AJ. et al. Toxoplasmose na gestação: diagnóstico, tratamento e
importância de protocolo clínico. Rev Bras Saúde Matern Infant [Internet]. 2007 Jun [cited 23 Jun 2019]; 7(4):381–386. Available
from: https://doi.org/10.1590/S1519-38292007000400005

60. Bueno WF, Ferreira RG, Da Silva LB, Klein CH, Amendoeira MRR, Neves ES. Difficulties observed in a reference center in the
diagnosis and management of pregnant women with toxoplasmosis. Sci Med [Internet]. 2010 May [cited 13 May 2019]; 20(1):40–44.
Available from: https://doi.org/10.15448/1980-6108.2010.1.5870

61. Sandrin LN, Ponzi CC, Binda G, Nardi A. Perfil epidemiológico de toxoplasmose em gestantes. Rev Bras Clin Med [Internet]. 2012
Apr [cited 18 Apr 2019]; 10(6):486–489. Available from: http://files.bvs.br/upload/S/1679-1010/2012/v10n6/a3181.pdf

62. Capobiango JD, Breganó RM, Mori FMRL, Navarro IT, Campos JSA, Tatakihara LT, et al. Toxoplasmose adquirida na gestação e
toxoplasmose congênita: uma abordagem prática na notificação da doença. Epidemiol Serv Saúde [Internet]. 2016 Jun [cited 23 Jun
2019];25(1):187–194. Available from: https://doi.org/10.5123/s1679-49742016000100020

COLLABORATIONS
PSF, ICBM and KRO: Substantial contributions to work conception or outline; to data collection, analysis and interpretation; to

article writing or to its critical review; to the final version to be published. RJS and TEA: To data collection, analysis and

interpretation; to article writing or to its critical review; to the final version to be published. MMRL, NSL, EAVF and JRM: To

data collection, analysis and interpretation. All the authors agree and take responsibility for the content of the final version of

this manuscript to be published.

ACKNOWLEDGMENTS
Not applicable.

AVAILABILITY OF DATA
The original data are under the responsibility of the corresponding author and are available in spreadsheets.

FUNDING SOURCE
Integration Extension Program UFU / Community – PEIC / UFU-PEIC/2018 and Graduate Program in Applied Immunology and

Parasitology at UFU (PIPPA).

CONFLICTS OF INTEREST
There are no conflicts of interest to declare.

revistas.ufpi.br Rev Pre Infec e Saúde. 2020;6:10590 13


