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Background:- Toxoplasma gondii is a congenital infectious agent 

which causes severe clinical outcomes in fetus and newborns. The life-

threatening parasitic disease is preventable by measures related to 

lifestyle during pregnancy. 

The aim of the study: is to assess the knowledge about toxoplasmosis 

and practices that can prevent it among the pregnant women.  

Methods: Total of 200 pregnant women from Mallawy city Minia 

governorate were included in the study to determine their knowledge 

and practices on Toxoplasma infection. A questionnaire to evaluate 

general information and knowledge on risks factors, time of infection, 

symptoms, prevention knowledge and behavior regarding 

Toxoplasmosis.  

Results:- Mainstream of these pregnant women were in their age group 

of 20–29 years (50.9%), completed secondary level of education 

(51.7%), in their second trimester of pregnancies (38.1%), non-parous 

(36.6%), and had no history of abortion (90.4%). According to this 

study, only 11% of these pregnant women had read, heard, or seen 

information regarding toxoplasmosis and 3.5% of them were aware of 

being tested for the infection. A small percentage of these pregnant 

women knew that T. gondii were shed in the feces of infected cats 

(19.4%) and sometimes found in the raw or undercooked meat (11. 

0%). There was 16.1% of pregnant women included in this study knew 

that toxoplasmosis is caused by an infection.  

Conclusion:- Demographic characteristics such as age group, level of 

education, pregnancy term, and a number of children of the pregnant 

women showed significant association with their responses toward 

questions related to prevention knowledge and behavior. Health 

education on Toxoplasma infection and preventive practices should be 

presented to reproductive age women and pregnant women. This 

information could help to reduce the transmission of Toxoplasma 

gondii infection during pregnancy 
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Introduction:- 
Toxoplasmosis affects almost a third of the world population. In adults, it is asymptomatic, while having an 

important manifestation in children- infected by placental transmission. This parasitic infection can be transmitted 

by ingestion of Toxoplasma oocysts contaminated fruits and vegetables or unclean water, through blood transfusion, 

and by receiving an organ transplant. Exposures to contaminated feces by cleaning cat’s litter, gardening, or 

handling contaminated soils. The prenatal period is an important chance, requiring actions in pregnant women's care, 

to prevent the diseases. Toxoplasma Infection during pregnancy can lead to severe illness in the fetus and infant 

including central nervous system and ocular disease, and even death [1]. According to local and regional studies, the 

Center for Diseases Control and Prevention (CDC) estimates that there are 400–4000 cases of congenital 

toxoplasmosis per year[2]and that Toxoplasma gondii infection is the third leading cause of foodborne deaths in the 

US[3]. Population-based studies in the US have shown that most (85%) pregnant women are susceptible to infection 

with T. gondii [4]. Many congenital T. gondii infections acquired during gestation are preventable by simple 

precautions during pregnancy. These precautions include fully cooking meat, not ingesting uncooked or 

undercooked meat and not ingesting soil or water contaminated with cat feces, like soil from sand boxes and cat 

litter boxes, or soil on raw fruits and vegetables [2]. This study was done in order to determine the pregnant women 

knowledge about toxoplasmosis and the practices that prevent infection, of congenital toxoplasmosis. 
 

Study Subjects &Methods:- 

To assess pregnant women’s knowledge and behavior towards toxoplasma infection we developed a questionnaire 

for this study. The questions covered pregnant women’ knowledge of preventive practices in general, risk behavior, 

and sources of their information. Questions were based on preceding studies [3, 4, 5, 6, 7, 8, 17, 26, 27, 28]. The 

questionnaire covered knowledge about the disease and preventive practices. The second section focused on the 

actual behavior of pregnant women to prevent this infection during their pregnancy.  

 

This cross-sectional study took place in Mallawy medical center which is a primary health care center. A sample of 

200 pregnant women was taken from the pregnant women attending for antenatal care in Mallawy medical center. 

The study took place between June 2016 and September 2016. The study protocol of the study was approved by the 

Medical Ethics Committee of the Minya University. The participation in the study was voluntary after verbal 

consent and they could withdraw at any time. Privacy and secrecy were guaranteed. Inclusion criteria are pregnant 

women in any gestational periods, in any age groups and given verbal consent to participate in this study. 

Demographic information and questions related to general knowledge about toxoplasmosis risk factors, symptoms, 

and timing of infection, prevention knowledge, and preventive behavior. Data with qualitative variables were 

expressed as frequency and percentage.  

Demographic and pregnancy-related data including age, educational level, number of pregnancies experienced, 

residence, planned or unplanned pregnancy and folic acid use was obtained. The gestational age of the pregnant 

women was divided into first or second trimester versus the third trimester, because of small numbers of pregnant 

women who were in their first trimester. Finally, the number of pregnancies a respondent experienced was 

categorized into primigravida or multigravida. 

 

This study measures knowledge about preventive practices and risk behavior concerning toxoplasmosis of pregnant 

women. Frequency distributions for the questionnaire items on knowledge of preventive practices and risk behavior 

were calculated. The data analysis was done by using statistical software package SPSS version 19. 

 

Results:- 
The total number of pregnant women was 200 pregnant women who participated in the study and completed the 

questionnaire on toxoplasmosis between June 2016 and September 2016.  

 

Pregnant women were more likely to have a high education (57%). Other demographic characteristics of the study 

population are presented in (Table1). Pregnant women majority, 75% (n = 150) had heard, read or seen some 

information about toxoplasmosis. Of these, the majority reported having heard about the infections from their 

healthcare provider or read about these in newspapers or on the Internet (Table 2). Percentages do not sum to 100%, 

because multiple answers were accepted. Awareness about prevention of toxoplasma infection varied by topic this 

showed in Table 3. In terms of preventing toxoplasmosis, pregnant women were most likely to correctly indicate 

that avoiding contact with cats (77.5%) and direct contact with soil (74%) were methods to prevent toxoplasmosis in 

https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-13-98#CR3
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-13-98#CR4
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-13-98#CR5
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-13-98#CR6
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-13-98#CR7
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-13-98#CR8
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-13-98#CR17
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-13-98#CR26
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-13-98#CR27
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-13-98#CR28
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-13-98#Tab3
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pregnancy. Almost half of the pregnant women knew that not eating improperly cooked meat (48.5%) and 

thoroughly washing and peeling fruits and vegetables (48.5%) are ways to prevent toxoplasmosis. 

 

Some pregnant women were unsure about the answers Such as, 73.5% of the pregnant women were unsure whether 

removing pet animals from home would prevent toxoplasmosis Regarding toxoplasmosis, 9.5% of the pregnant 

women answered all six statements correctly and 20.0% answered none of the statements correctly; the median 

knowledge score was 4.0. 

 

The median knowledge scores per characteristic of the pregnant women shown in (Table 1). A higher median 

knowledge score for preventive practices for toxoplasmosis was associated with a higher education level.  

 

This study compared pregnant women risk behavior during their current pregnancy with their knowledge about each 

corresponding preventive practice (Table 4). The reported risk behavior by pregnant women was most often 

associated with their knowledge of preventive practices of toxoplasmosis. Although only 48.5% of the pregnant 

women knew that eating improperly cooked meat increases the risk for a toxoplasmosis infection, most of them did 

not eat this during pregnancy (91.5%). Risk behavior is defined as having done it at least once during their current 

pregnancy. 

 

This study showed no differences in testified risk behavior between pregnant women who knew that avoid eating 

improperly cooked meat, eating unwashed fruits and vegetables and direct contact with plant soil was a preventive 

practice for toxoplasmosis and pregnant women who had incorrect or no knowledge about these preventive 

practices. We did not find a difference in the percentage of pregnant women who undertook a certain risk behavior 

among pregnant women who received information about toxoplasmosis from their health care professional versus 

other sources of information. 

 

We examined whether demographic characteristics were correlated with risk behavior towards toxoplasmosis, Of 

the 200 pregnant women, 59.5% reported at least one risk behavior for toxoplasmosis. 

 

By using Multivariate logistic regression analysis this study showed that pregnant women who had a high level of 

education and did not take folic acid during their first trimester of pregnancy were more likely to practice risky 

behavior during pregnancy associated with toxoplasmosis (Table 5). 

 

Discussion:- 
This cross-sectional observational study concerning knowledge and risk behavior related to toxoplasmosis, 

infections during pregnancy showed that - while there was inadequate knowledge about preventive practices against 

this infection - the majority of pregnant women stated that they practiced appropriate behavior to prevent 

toxoplasmosis. Our study detected both pieces of knowledge about preventive practices and the risk behavior of 

pregnant women concerning preventable infectious diseases. [30, 31]. This may indicate that the many pregnant 

women who had taken on a risk behavior were actually not frequent risk takers but had a single exposure. This study 

indicates that health care professionals play an important role in informing women about preventable infectious 

diseases as many pregnant women stated that they having received information about toxoplasmosis, from their 

health care provider. Books, magazines and the Internet were also important sources of information for the pregnant 

women. Confirmed by other studies, this study revealed lower median knowledge scores for preventive practices for 

toxoplasmosis among pregnant women who had less formal education, [5, 7, 10]. Counter to our hypothesis and 

confirmed by another study [5], disease-specific knowledge was not necessarily associated with preventive practices 

during pregnancy, concerning toxoplasmosis infection. The lack of knowledge was not always associated with risk 

behavior. Toxoplasmosis Infection during pregnancy is highly associated with eating improperly cooked meat [12]. 

Only half of the pregnant women demonstrated knowledge of this relationship, but the majority indicated that they 

avoided the behavior. [33]. Contrarily, although there was an overall good understanding that toxoplasmosis could 

be prevented by avoiding contact with soil only one-fifth of the pregnant women had a contact with soil during their 

pregnancy. For six out of the eight included risk behaviors, there were almost no differences in reported risk 

behaviors among pregnant women who were or were not aware of the preventive practices against toxoplasmosis. 

Pregnant women with a higher educational level, who did not take folic acid in their first trimester had greater odds 

to report a risk behavior for toxoplasmosis. These factors indicate that healthcare professionals involved in mother 

and child care should give more information’s to these women about infectious disease prevention. Changing 

pregnant women behavior depends on several factors, including the perceptions of the threat [34]. Pregnant women 

https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-13-98#CR30
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-13-98#CR31
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receive information during their first prenatal visit, including methods to prevent infectious diseases and this 

increase, awareness and improve the practice. This may indicate that it is more effective for healthcare professionals 

to inform pregnant women about behaviors and lifestyle habits they should adopt or avoid and that it may not be 

necessary to give information on specific infectious diseases. It could be helpful to repeat Information on preventive 

practices during a later stage in pregnancy, then only during the first prenatal visits. These preventive methods 

concern hygienic behaviors in general. It is important for healthcare professionals to give information on 

toxoplasmosis prevention to pregnant women as a study in France showed that simple information on basic hygiene 

measures given to women at the beginning of their pregnancy could significantly reduce the incidence of maternal 

infection during pregnancy [36, 37]. Pregnant women seemed to properly avoid risk behavior without exactly 

knowing why they avoid it. This could reflect the use of cognitive shortcuts, where complex tasks are reduced to 

simpler operations which allows people to make rapid, efficient, but sometimes unreasonable choices [38, 39]. Some 

studies suggest that written education is less effective to establish behavioral change than when health care providers 

inform clients orally about correct behavior [40, 41, 42]. Our study did not find any difference in the occurrence of 

risk behavior between those who received information on the toxoplasmosis from a healthcare professional and 

those who received information from other sources.  

 

Conclusion:- 

A considerable part of the pregnant women in this study had never heard of toxoplasmosis or did not know how to 

avoid it during pregnancy. On the other hand, many pregnant women were properly avoiding risky behaviors, 

without knowing what they are avoiding. It is important that healthcare providers continue advising pregnant women 

about lifestyle habits and performances which can prevent toxoplasmosis. Furthermore, other sources of information 

about the prevention of toxoplasmosis in pregnancy must be complete and adequate. Generally, more attention 

towards toxoplasmosis prevention is essential to increase the knowledge and adoption of the preventive practices 

among pregnant women. 

 

Table 1:-Characteristics of pregnant women and median knowledge score to prevent toxoplasmosis infection in 

Mallawy city Minia governorate between June 2016 and September 2016. 

       Total Toxoplasmosis 

Determinants N
*
 (%) Median knowledge score

2
 p-value

3
 

Age        

17-25 year 27 (13.5) 4.0 0.27 

26-34 year 139 (69.5) 4.0 

35-42 year 34 (17) 4.0 

Education
1
        

Low 21      (10.5) 3.0 .000* 

Medium 65 (32.5) 4.0 

High 113 (57) 4.0 

1
st
 and 2

nd
 trimester of 

pregnancy 

86 (43) 4.0 .19 

3
rd

 trimester of pregnancy 114 (57) 4.0 

Primigravidae 74 (37) 4.0 .95 

Multigravida 126 (63) 4.0 

folic acid intake 

in1
st
trimester 

190 (95) 4.0 .09 

NO folic acid intake in 

1
st
trimester 

10 (5) 3.0 
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https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-13-98#CR38
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Table2:-Sources where pregnant women get their information about toxoplasmosis infection in Mallawy city Minia 

governorate between June 2016 and September 2016. 

Source Toxoplasmosis 

N (%) 

Healthcare professional 96 48 

Internet 82 41 

Newspaper, book or magazine 75 37.5 

Family or friends 34 17.0 

Another source 9 4.5 

Radio or television 6 3 

I did not see, hear or read anything about this disease 48 24 

Percentages do not sum to 100%, because multiple answers were accepted. 

 

Table 3:-Pregnant women’s knowledge about preventive practices against toxoplasmosis infection in Mallawy city 

Minia governorate between June 2016 and September 2016. 

* False statement. 

 

Table 4:-Risk behavior*; Overall and separately for women with correct and incorrect/no knowledge of preventive 

practices against toxoplasmosis infection in Mallawy city Minia governorate between June 2016 and September 

2016. 

Risk behavior Overall Incorrect/No 

knowledge 

Knowledge 

(%) (%) (%) 

Toxoplasmosis 

N = 200 

Eat rare or medium cooked meat 8.5 7.5 8.5 

Contact with soil 21.5 20.5 21.5 

Contact with cat  4.5 1.5 5.5 

Eat unwashed raw vegetables or fruits 46.5 50.5 42.5 

 Risk behavior is defined as having done it at least once during their current pregnancy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Preventive practices Correct 

answer (%) 

False 

answer (%) 

Don’t know 

(%) 

Toxoplasmosis Avoid direct contact with cat 77.5 0.5 21.5 

 Proper Cooking of meat  48.5 12.5 39.5 

Washing and peeling fruits and vegetables 

before eating. 

48.5 13.5 38.5 

Avoid direct contact with soil 74.0 1.5 24.5 

Removing pet cats from your home* 20.0 5.5 73.5 

Regular vitamin supplement intake  * 47.5 3.5 49.5 
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Table 5:-Associations between characteristics of pregnant women and their risk behavior 
1 
regarding toxoplasmosis 

infection in Mallawy city Minia governorate between June 2016 and September 2016. 

  Toxoplasmosis 

Determinants Risk behavior (%) OR (95% CI) Adjusted OR (95% CI) 

Age       

17-25 year 51.5 -   

26-34 year 59.5 1.4 (1.0-2.0)*   

35-42 year 62.0 1.6 (1.0-2.4)*   

Education
2
       

Low 52.5 - - 

Medium 52.5 1.0 (0.7-1.6) 1.1 (0.7-1.6) 

High 63.5 1.6 (1.1-2.4)* 1.7 (1.1-2.6)** 

1
st
 and 2

nd
 trimester 

of pregnancy 

60.5 -   

3
th

 trimester of 

pregnancy 

58.0 0.9 (0.7-1.2)   

Primigravidae 56.5 -   

Multigravida 60.5 1.2 (0.9-1.5)   

folic acid intake 

in1
st
trimester 

58.5 - - 

NO folic acid intake 

in 1
st
trimester 

76.0 2.3 (1.2-4.4)* 2.7 (1.4-5.3)** 
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