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ABSTRACT
Introduction: The aim of this study was to investigate the knowledge of toxoplasmosis among professionals and pregnant women 
in the public health services in Paraná, Brazil. Methods: A cross-sectional observational and transversal study of 80 health 
professionals (44 nurses and 36 physicians) and 330 pregnant women [111 immunoglobulin M (IgM)- and IgG-non-reactive and 
219 IgG-reactive] was conducted in 2010. An epidemiological data questionnaire was administered to the professionals and to 
the pregnant women, and a questionnaire about the clinical aspects and laboratory diagnosis of toxoplasmosis was administered 
to the professionals. Results: The participants frequently provided correct responses about prophylactic measures. Regarding 
the clinical and laboratory aspects, the physicians provided more correct responses and discussed toxoplasmosis with the 
pregnant women. The professionals had diffi culty interpreting the avidity test results, and the physicians stated that they referred 
pregnant women with high-risk pregnancies to a county reference center. Of the professionals, 53 (91.4%) reported that they 
instructed women during prenatal care, but only 54 (48.6%) at-risk pregnant women and 99 (45.2%) women who were not at risk 
reported receiving information about preventive measures. The physicians provided verbal instructions to 120 (78.4%) women, 
although instructional materials were available in the county. The pregnant women generally lacked knowledge about preventive 
measures for congenital toxoplasmosis, but the at-risk pregnant women tended to respond correctly. Conclusions: This study 
provides data to direct public health policies regarding the importance of updating the knowledge of primary care professionals. 
Mechanisms should be developed to increase public knowledge because prophylactic strategies are important for preventing 
congenital toxoplasmosis.

Keywords: Health professional. Congenital toxoplasmosis. Pregnant women. Prenatal. Permanent effective control.

Toxoplasmosis is a zoonosis with worldwide distribution. 
It is caused by the obligatory intracellular protozoan Toxoplasma 
gondii1. It is transmitted to humans through the ingestion of 
oocysts shed in the feces of felids, which contaminate water, soil, 
and food, and by ingesting cysts in meat, viscera, and animal 
byproducts. It can also be triggered by tachyzoites, which may 
infect the fetus during pregnancy via the placenta and cause 
congenital toxoplasmosis2.

During pregnancy, primary infection by T. gondii, which is 
usually asymptomatic for women, can severely affect the fetus 
(e.g., hydrocephalus, cerebral calcifi cations, mental retardation, 
chorioretinitis, microphthalmia, strabismus, deafness, and 
intrauterine death)3. This damage is directly related to the 
virulence of the parasite, the immune response of the mother, 
and the gestational age at which the infection is acquired2. 
The population of T. gondii in Brazil is highly diverse, with 
a few successful clonal lineages that have expanded into 
wide geographical areas, in contrast to North America and 
Europe, where the Type II clonal lineage is overwhelmingly 
predominant. In South America, ocular involvement in 
congenital toxoplasmosis is more frequent than in other 
locations around the world4. Carneiro et al.5 indicated that a
significant proportion of congenital toxoplasmosis cases 
(62.5%, 15/24) was caused by T. gondii genotypes that were 
previously reported in animals.

Strategies for controlling congenital toxoplasmosis are 
divided into primary, secondary, and tertiary types. Primary 
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prevention consists of health education for seronegative pregnant 
women to prevent maternal infection. The goal of secondary 
prevention is the early detection of toxoplasmosis through 
serological screening to identify and treat acute infection during 
pregnancy and to reduce maternal-fetal transmission or severe 
sequelae in infants6. Tertiary prevention, which is not always 
possible, consists of the intrauterine detection of toxoplasma 
infection, neonatal diagnosis, and treatment administered as 
soon as possible to reduce the severity of sequelae3.

Primary prevention is the most effective measure to prevent 
congenital toxoplasmosis. In Belgium, where prevention has 
been well applied, maternal seroconversion has been reduced 
by 60.3%6. Different strategies to control toxoplasmosis in 
the primary and secondary care of pregnant women who are 
seronegative or who are suspected to be in the acute phase 
of toxoplasmosis have been used in several countries2,7. In 
France, the prevalence of toxoplasmosis in pregnant women 
was reduced after implementing control programs that 
were strategically aimed at seronegative pregnant women8. 
Brazil, however, still faces several challenges in preventing 
toxoplasmosis in seronegative pregnant women because of 
the country’s vast territory, implementation diffi culties, and 
several epidemiological factors, habits, and cultures among the 
various regions of the country, as well as the systematization 
of educational measures among health professionals and 
pregnant women and the different genotypes that circulate in 
the country. In 2008, measures were taken by the Brazilian 
Toxoplasmosis Research Network to coordinate research and 
improve communication among health services for congenital 
and ocular toxoplasmosis. This network is still in an early 
stage of development, but it aims to provide information on 
congenital toxoplasmosis, epidemiological knowledge, tools, 
and laboratories in an attempt to implement a variety of control 
measures, including epidemiological surveillance9.

Considering that control strategies must be adapted to 
local health policies9, in August, 2007, Cascavel county in the 
State of Paraná in southern Brazil started a program to prevent 
and treat congenital toxoplasmosis through public health 
services, which began referring immunoglobulin M (IgM)- 
and immunoglobulin G (IgG)-reactive pregnant women to a 
center for the care of high-risk pregnant women. Seronegative 
pregnant women should receive monthly information in Basic 
Health Units (BHUs), and instructional materials (brochures, 
posters, booklets, and DVDs) should be provided by physicians 
and nurses who care for pregnant women. Between August and 
December, 2007, members of a toxoplasmosis research group at 
the Universidade Estadual de Londrina, State of  Paraná, trained 
these professionals in three meetings. Note that the turnover of 
public service professionals in the county is high, although this 
county specifi cally focuses on pregnancy and on controlling 
congenital toxoplasmosis. Regardless of whether the source of 
the professionals’ current knowledge was attributed to program’s 
implementation or to other sources, the objective of the present 
study was to evaluate the knowledge of toxoplasmosis among 
healthcare professionals and pregnant women who were being 
treated in public health services.

Study area

Cascavel county is located in western Paraná, at 24°57’19.62”S
and 53°27’18.85”W, and it has a population of approximately 
286,17210. The county has 33 BHUs and an average of 4,000 
births/year; approximately 3,000 pregnant women receive 
prenatal care in these BHUs11.

Assessing the preventive measures and activities for 
controlling congenital toxoplasmosis

A cross-sectional observational and transversal study of 
health professionals who provided prenatal care to the pregnant 
women who were treated in 33 BHUs was conducted from 
March to November, 2010. The same questionnaire was used 
for both physicians and nurses; it included questions about 
clinical, laboratory, and epidemiological data.

The appropriate sample size of pregnant women was 
determined using the estimate of 3,000 pregnant women who 
were treated each year in a BHU. With an expected 50% 
prevalence of exposure to T. gondii and a desired signifi cance 
level of 5%, we calculated that we would need a sample size 
of 330 pregnant women. The questionnaire, which included 
questions about epidemiological aspects of toxoplasmosis 
transmission, was used in the maternity ward of the University 
Hospital on the second day after delivery and was administered 
only to women who lived in the county and who had live 
births. We excluded the patients who received prenatal care in 
other counties or at private clinics, patients with stillbirths or 
abortions, and patients who refused study participation.

The pregnant women were divided into two groups 
(i.e., susceptible and non-susceptible to toxoplasmosis), 
according to the results of anti-T. gondii serological tests 
performed during prenatal care. Susceptible women were 
considered to be those with IgM- and IgG-non-reactive serology, 
and non-susceptible women were considered to be those with 
IgG-reactive serology.

Additional data, including the start date of prenatal care and 
the dates and number of serological tests for toxoplasmosis, 
were obtained from the medical and prenatal records for each 
woman.

Statistical analysis

The data were compiled in Microsoft Excel 2010 
spreadsheets and statistically analyzed using SAS 9.1 software 
(Statistical Analysis System) version 9.1 (Cary, North Carolina, 
USA). Fisher’s exact test was used to evaluate the possible 
associations, and the level of signifi cance for all tests was 5%. 

Ethical considerations

The Research Ethics Committee from the State University 
of Maringá approved the study (protocol number 575/2009). 
All participants provided signed informed form.
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TABLE 1 - Knowledge among the BHU professionals concerning toxoplasmosis and the procedures used for pregnant women in southern 
Brazil.

 Physicians Nurses Total 
 (n = 22) (n = 36) (n = 58) p-value

Procedures with pregnant women  n % n % n % (Fisher’s test)a

Toxoplasmosis can be acquired in the 1st, 2nd, or 3rd trimester Correct 22 100.0 33 91.7 55 94.8 0.9999
 Incorrect 0 0.0 3 8.3 3 5.2 

IgG- and IgM-nonreactive women should be instructed  Correct 21 95.5 34 94.4 55 94.8 0.7686
about preventive measures against toxoplasmosis and Incorrect 1 4.5 2 5.6 3 5.2
should undergo serological testing every trimester.

The risk of transmission increases during the course of gestation. Correct 16 72.7 12 33.3 28 48.3 0.9994
 Incorrect 6 27.3 24 66.7 30 51.7 

IgG- and IgM-reactive pregnant women should be tested  Correct 11 50.0 4 11.1 15 25.9 0.9998
for IgG avidity principally up to the 16th week of gestation Incorrect 11 50.0 32 88.9 43 74.1
because the fi nding of string avidity in the 2nd and 3rd trimesters
would not rule out prior infection.  

The IgG avidity test will only have diagnostic value to  Correct 8 36.4 5 13.9 13 22.4 0.9891
distinguish recent from chronic infection if requested before Incorrect 14 63.6 31 86.1 45 77.6
the 16th week of gestation.

Pregnant women with low IgG avidity should be referred to Correct 18 81.8 11 30.6 29 50.0 0.9999 
reference services. Incorrect 4 18.2 25 69.4 29 50.0

Pregnant women with high IgG avidity by the 16th week of  Correct 15 68.2 6 16.7 21 36.2 0.9999
gestation excludes the possibility of acute infection. Incorrect 7 31.8 30 83.3 37 63.8

BHU: Basic Health Units; IgM: immunoglobulin M; IgG: immunoglobulin G.  aFisher’s test: no association revealed signifi cant differences.

Of the 80 professionals (44 nurses and 36 physicians) 
who worked in the BHU the Cascavel, 58 (72.5%) agreed to 
participate in the study: 36 (81.8%) nurses and 22 (61.1%) 
physicians. Of the 58 professionals interviewed, 100% of the 
physicians and 63.9% of the nurses, reported knowing about the 
county’s toxoplasmosis pregnancy prevention program. Among 
the professionals, eight (36.4%) physicians and six (16.7%) 
nurses reported that they had attended training workshops 
in 2007. However, the physicians and nurses had diffi culty 
interpreting avidity test data and diffi culty recognizing the tool’s 
importance, particularly during the fi rst trimester of a pregnancy 
(Table 1). The physicians reported the importance of using the 
county’s specialized center to monitor pregnant women who 
were suspected of being acute cases. Both the physicians and 
the nurses recognized that the risk of congenital transmission 
increases with the gestational trimester (Table 1).

Among the professionals, 94.8% (55) recognized that a 
pregnant woman with IgM- and IgG-non-reactive serology must 
be instructed about preventive measures for toxoplasmosis and 
should repeat the serological test in each trimester. Physicians 
displayed increased knowledge about the transmission risks 
associated with gestational age and about the need to refer 
pregnant women who are suspected of acute disease to the 
reference center for high-risk pregnancies in the county 

(Table 1). Thus, regarding knowledge about the clinical and 
laboratory aspects of the disease, these professionals displayed 
increased knowledge (i.e., increased ORs), despite their 
diffi culties in interpreting the avidity test results (Table 1). 
Regarding the principal preventive measures for toxoplasmosis, 
the physicians and nurses correctly identifi ed the alternatives 
(Table 2). The measures most often mentioned by professionals 
were washing the utensils (e.g., knives and cutting boards) used 
to prepare meat, eating well-performed meat, washing hands, 
or using gloves when handling soil or sand, and taking special 
care with cat stool (Table 2). Of the professionals, 91.4% (53) 
said that they instructed women during prenatal care.

Among the pregnant women, there was a lack of knowledge 
about preventive measures for congenital toxoplasmosis among 
both susceptible and seroreactive individuals (Table 3). The 
principal correct responses were taking care of cat stool, eating 
well-performed meats, washing fruits and vegetables before 
consumption, and washing hands or using gloves when handling 
soil or sand (Table 3).

Only 48.6% (54) of the susceptible pregnant women and 
45.2% (99) of the non-susceptible women reported that they 
had received information about the preventive measures for 
toxoplasmosis during prenatal care. For both groups, the primary 
form of instruction was verbal (78.4%, 120), followed by group 
lectures (15.7%, 24) and informational pamphlets (9.8%, 15). 
None of the women mentioned receiving instructions from 
educational videos. Most of the women received information 
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TABLE 3 - Knowledge among susceptible and non-susceptible postpartum women treated at BHUs concerning the preventive measures for 
toxoplasmosis in the Municipality of Cascavel, State of Paraná, from March to November, 2010.

 Susceptible Non-susceptible Total 
 (n = 111) (n = 219) (n = 330) p-value

Preventive measures against toxoplasmosis  n % n % n % (Fisher’s test)a

If a cat is present in the home, then asking someone else to  Correct 48 43.2 50 22.8 98 29.7 0.9999
remove its stool Incorrect 63 56.8 169 77.2 232 70.3

Eating well-performed meats Correct 42 37.8 53 24.2 95 28.8 0.9964
 Incorrect 69 62.2 166 75.8 235 71.2 

Washing fruits and vegetables before consumption Correct 42 37.8 51 23.3 93 28.2 0.9980
 Incorrect 69 62.2 168 76.7 237 71.8 

Washing hands or using gloves when handling soil or sand Correct 33 29.7 39 17.8 72 21.8 0.9951
 Incorrect 78 70.3 180 82.2 258 78.2 

Drinking only treated or boiled water Correct 18 16.2 38 17.4 56 17.0 0.4629
 Incorrect 93 83.8 181 82.6 274 83.0 

Washing hands and utensils used to prepare raw meat Correct 18 16.2 37 16.9 55 16.7 0.5046
 Incorrect 93 83.8 182 83.1 275 83.3 

Not having contact with dog stool* Correct 34 30.6 61 27.9 95 28.8 0.7448
 Incorrect 77 69.4 158 72.1 235 71.2 

Not having contact with cats, not allowing them to remain  Correct 67 60.4 112 51.1 179 54.2 0.9562
inside the house* Incorrect 44 39.6 107 48.9 151 45.8

Reported not being aware of any measure Correct 100 90.1 130 59.4 230 69.7 0.9999
 Incorrect 11 9.9 89 40.6 100 30.3 

BHU: Basic Health Units. aFisher’s test: no association revealed signifi cant differences. *Measures not recommended to prevent toxoplasmosis.

TABLE 2 - Knowledge among BHU professionals concerning the preventive measures for toxoplasmosis in southern Brazil.

 Physicians Nurses Total 
 (n = 22) (n = 36) (n = 58) p-value

Preventive measures against toxoplasmosis  n % n % n % (Fisher’s test)a

Washing hands and utensils used to prepare raw meat Correct 21 95.5 32 88.9 53 91.4 0.9177
 Incorrect 1 4.5 4 11.1 5 8.6 

Eating well-performed meats Correct 18 81.8 34 94.4 52 89.7 0.0383*
 Incorrect 6 27.3 2 5.6 6 10.3 

Washing hands or using gloves when handling soil or sand Correct 21 95.5 30 83.3 51 87.9 0.9722
 Incorrect 1 4.5 6 16.7 7 12.1 

If a cat is present in the home, then asking someone else  Correct 18 81.8 30 83.3 48 82.8 0.5751
to remove its stool Incorrect 4 18.2 6 16.7 10 17.2 

Washing fruits and vegetables before consumption Correct 17 77.3 28 77.8 45 77.6 0.6043
 Incorrect 5 22.7 8 22.2 13 22.4 

Drinking treated or boiled water Correct 13 59.1 27 75.0 40 69.0 0.1639
 Incorrect 9 40.9 9 25.0 18 31.0 

Eating well-performed fresh sausages Correct 12 54.5 25 69.4 37 63.8 0.1935
 Incorrect 10 45.5 11 30.6 21 36.2 

Not having contact with dog stool** Correct 4 18.2 13 36.1 17 29.3 0.0058*
 Incorrect 18 81.8 23 63.9 41 70.7 

Not having contact with cats and not allowing them to  Correct 22 100.0 20 55.6 42 72.4 0.9999
remain inside the house** Incorrect 0 0.0 16 44.4 16 27.6

BHU: Basic Health Units. aFisher’s test: *associations were considered signifi cant. **Measures not recommended to prevent toxoplasmosis. 
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from their physicians (70.6%, 108), followed by nurses 
(22.9%, 35), community health workers (17.6%, 27), and 
nursing assistants and technicians (8.5%, 13).

Of the 330 pregnant women in the study, 63.9% (211) started 
prenatal care during the fi rst trimester of pregnancy, 32.4% (107) 
started prenatal care in the second trimester, and 3.6% (12) 
started prenatal care in the third trimester; 99.1% (277) of the 
women underwent prenatal screening for toxoplasmosis. The 
fi rst serological test was performed in the fi rst trimester for 
58.8% (194) of the women, and 65.1% (215) repeated the test 
at least once. The serological results indicated that 33.6% (111)
were susceptible to toxoplasmosis, and 66.4% (219) were 
non-susceptible.

DISCUSSION

The present results indicate that although the professionals 
had considerable knowledge about how to control toxoplasmosis, 
in the public health services that were studied, the pregnant in the 
same service women lacked knowledge, although the seronegative 
women provided a greater number of correct responses on topics 
related to the principal control measures and to health. This study 
was conducted in an area of Brazil in which a program had already 
been implemented to control congenital toxoplasmosis during 
pregnancy. Nevertheless, the data revealed the importance of 
continuing health education programs, both for the patients and 
for the professionals who must provide this education. The present 
results are superior to those reported in another region of Paraná 
where a suitable control program has not yet been established12. 
The health professionals (physicians and nurses) who worked 
directly with the pregnant women in this community had little 
knowledge about this zoonotic disease and its complications, 
and seronegative pregnant women were not informed about the 
methods to prevent exposure to toxoplasmosis12.

The nurses in this study displayed less knowledge the 
doctors about the clinical aspects and laboratory results of 
toxoplasmosis in pregnant women; this defi ciency could be 
remedied with education courses about this zoonotic disease. 
Notably, these professionals spent more time in public 
health units. Thus, it would be useful to promote educational 
activities for pregnant women, in the public health units with 
periodic meetings, instructional materials, scheduling, and 
monitoring of clinical and laboratory outcomes among other 
professionals. Primary prevention in public health involves 
messages that are transmitted repeatedly to the public, using 
a variety of educational resources at different time points. 
To encourage the adoption of healthy behaviors, the use of 
only one educational resource is insuffi cient13. Because of the 
importance of educational materials, the health secretariat of 
the county acquired fl yers, posters, and educational fi lms for 
use in the BHU14, but these materials were not available in all 
units during the study period.

BHU physicians were the professional group that provided 
the most information to pregnant women over the course of their 
prenatal care. However, some aspects of this program could be 

improved, such as providing more accurate information, if this 
is your intended meaning to pregnant women who are suspected 
of having acute toxoplasmosis and improving the level of 
physicians' knowledge about the IgG avidity test. If performed in 
the fi rst trimester, this test aids in patient diagnosis and, thus, also 
aids in the implementation of appropriate treatment strategies 
for pregnant women15. Although most of the physicians studied 
did not know how to properly interpret the test results with 
respect to gestational age, most of the physicians still referred 
the pregnant women with low IgG avidity to the reference unit. 
This result reinforces the importance of maintaining reference 
units within the county or in a cluster of smaller cities to monitor 
pregnant women with laboratory test results that indicate 
possible toxoplasmosis to ensure that they can be monitored 
properly and treated, if necessary16.

Health professionals play an important role in advising 
pregnant women. This study strengthens the case for an 
integrated network among the BHU health professionals caring 
for pregnant women.

Only a minority of susceptible pregnant women underwent 
serological testing in each trimester. Nearly all physicians 
stated that it was necessary to repeat serological testing in 
each trimester for the susceptible pregnant women. Only 
half of the susceptible women reported that they received 
information (mainly verbally) about toxoplasmosis during 
the prenatal period. Carellos et al.17 obtained similar results in 
Belo Horizonte, where 54.6% of susceptible pregnant women 
stated that they had received prenatal advice, most (98%) 
of which was given verbally.

Among the professionals and pregnant women who 
correctly responded about control measures, there was a lack 
of knowledge about the strict association between T. gondii 
contamination and cat feces, the presence of a cat in the home, 
food derived from animals, fruits, and vegetables, as well as 
contact with soil. Generally, toxoplasmosis is still strongly 
associated with the presence of a cat in the home18-22.

A lack of time or interest on the part of health professionals 
may negatively infl uence educational programs23. In Brazil, 
the signifi cant turnover of these professionals, particularly 
physicians, hinders their involvement in training, meetings, 
and events. This turnover may explain the low proportion of 
professionals who reported that they had participated in training 
workshops on toxoplasmosis during the implementation process 
in the county. Given the complexity of diagnosis, treatment, and 
measures to be adopted in cases of gestational toxoplasmosis 
in different geographic areas, periodic continuing education is 
justifi ed to guarantee the quality of care for pregnant women 
and to meet the program goals, which seek to prevent and treat 
toxoplasmosis. The implementation of toxoplasmosis control 
programs is intensifying with continuing education programs 
for professionals, particularly because of the high turnover of 
these professionals and to better enable these professionals to 
utilize the strategies and educational resources that are available 
in the county to help prevent and improve the treatment of 
toxoplasmosis.

Rev Soc Bras Med Trop 47(2):198-203, Mar-Apr, 2014
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The present study encourages public health policies to 
consider the importance of updating the knowledge of primary 
care professionals as advances in scientifi c knowledge become 
available. Mechanisms should exist to facilitate the transfer of 
knowledge to patients, particularly considering that prophylactic 
strategies are central in preventing congenital toxoplasmosis.
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