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Objectives: to elaborate and analyze the psychometric properties of a questionnaire to assess 
among pregnant women’s knowledge about toxoplasmosis.

Methods: methodological study elaborating an instrument conducted in the north of Minas Gerais 
in 2019. The steps followed were: 1. Elaboration of the questionnaire items based on medical literature 
available in indexed databases. 2. Content validation. 3. Apparent validation. 4. Construct validation 
with hypothesis testing after the application of the questionnaire and comparison of the mean scores 
using the Mann-Whitney U test. 5. Reliability analysis with internal consistency analysis and test-retest.

Results: the final instrument consisted of 26 items. Content validation reached 90% agreement 
among experts. The hypothesis test found a significant difference among the scores of the groups 
evaluated (p<0.001). Cronbach’s alpha found a value of 0.84 and the test-retest showed an intra-class 
correlation index of 0.78 (p<0.001).

Conclusions: the instrument elaborated proved to be valid and reliable and could be used to assess 
among pregnant women’s knowledge about toxoplasmosis and, therefore, guiding to the educational 
and preventive measures.
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Introduction

Toxoplasmosis is parasitic disease that affects neglected 
populations found almost worldwide, infecting a 
significant number of individuals, with a wide range of 
seroprevalence.1 Literature analysis revealed a global 
prevalence of 33.8% for the latent disease in pregnant 
women in middle and low income countries. In South 
America, the levels of latent prevalence found in pregnant 
women were above 50%.2

Humans are intermediate hosts for the parasite, 
presenting asymptomatic or non-specific clinical condition 
often mistaken for other diseases¹. The disease becomes 
relevant when affecting pregnant women due to the 
potential risk for transmission to the fetus as well as for 
permanent and very severe damages, such as neurological, 
visual, hearing impairment, and among others.3 The risk 
of contagion is directly related to the gestational age, 
exceeding 70% of chance of fetal contamination if acute 
infection occurs after 37 weeks of gestation.4

Studies have indicated that pregnant women are often 
unaware of the risk factors for acquiring the disease. In the 
absence of effective immunoprevention, health education 
associated with behavioral measures during prenatal care 
has been pointed out as a low-cost and feasible possibility of 
preventing contagion, the parasitosis and its adverse outcomes.3,5-7

In Europe, some authors have suggested positive 
effect of primary prevention of toxoplasmosis as a result 
of increased knowledge of the patients about the exposure 
to risk factors for the disease, evidenced by the decrease 
in acute infection during pregnancy7,8. These same studies 
have highlighted the need for research on primary health 
with more rigorous methodological designs in order to 
effectively establish the relevance of primary prophylaxis 
for the disease.3,8,9

Given the paucity of more extensive studies on 
toxoplasmosis prophylaxis and the need for greater 
methodological rigor in research on this subject, this 
study aimed to elaborate and analyze the psychometric 
properties of a questionnaire to assess pregnant women’s 
knowledge about toxoplasmosis prophylaxis.

Methods

This is a methodological study for the elaboration and 
analysis of psychometric properties of a questionnaire. 
The proposed instrument addresses the knowledge about 
toxoplasmosis and prophylaxis measures focused on 
pregnant women.

The steps followed were: 1. Elaboration of the items 
to be researched based on the medical literature available 
in indexed databases. 2. Content validation. 3. Apparent 
validation. 4. Construct validation with discriminatory 

analysis. 5. Reliability analysis with analysis of internal 
consistency and test-retest.

Figure 1 summarizes the steps followed.
In the first step, the items to be researched were 

elaborated based on the medical literature available in 
indexed databases.

In order to formulate the questions, the subject 
was researched with emphasis on the following topics: 
prophylaxis of toxoplasmosis, prevention of gestational 
toxoplasmosis, prevention of congenital toxoplasmosis 
and education on toxoplasmosis. The following indexed 
medical literature databases were searched: Medical 
Literature Analysis and Retrieval System Online 
(MEDLINE), the US National Library of Medicine 
(PubMed), and the Scientific Electronic Library Online 
(SCIELO) in Portuguese and English.

In addition to scientific papers, protocols and 
manuals of conduct as well as other materials available 
for health professionals were also researched. The search 
was conducted from June to July 2018, for papers in 
Portuguese, English, Spanish and French.3,4,6,8-15

After selection and synthesis of the material found, 30 
short and objective questions were drafted in order to meet the 
objective set. Two dimensions were defined for the instrument: 
prevention and knowledge about toxoplasma infection.

In the second step, the content validation was carried out 
with the instrument sent via electronic mail to 11 professionals 
with PhD degrees and relevant publications in the study 
area in different States in Brazil as well as professionals 
currently active with degrees in the areas of medicine, 
nursing, infectiology, veterinary and biology. Of those, five 
professionals participated in the content analysis and semantic 
structure of the questionnaire suggesting, reviewing and 
assessing the relevance of each item using a Likert scale (very 
relevant, relevant, little relevant and irrelevant) as well as the 
intelligibility of each item (yes or no).

After the analysis of the experts, the instrument 
was reformulated and the items that reached a content 
validation index of at least 90% (i.e., items considered very 
relevant and relevant by at least four of the evaluators) 
were kept. Some items were rewritten according to the 
evaluators’ suggestions and appraisals.

In the third step, the apparent validation was carried 
out and after the consolidation of the new version, the 
questionnaire was sent again to 9 specialists active in the 
areas of infectious diseases, obstetrics and pediatrics to be 
assessed whether the items were clear and understandable. 
Questions with more than 70% of agreement among the 
specialists were kept and the questionnaire was applied 
again to 15 specialist physicians (pediatricians, clinicians, 
and obstetricians) active in primary health care services. 
All items were considered clear and easy to understand 
by the professionals.
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Figure 1

Summary of the steps for the elaboration and analysis of the psychometric properties of an instrument: “Assessment on pregnant women’s knowledge 
about toxoplasmosis.”
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Before proceeding with the application of the 
questionnaire to the next step, about 10% of the questions 
were randomly selected to be turned into false statements. 
All questionnaire items followed Likert scale response 
options, where the respondents were able to register their 
level of agreement or not with the assertions (“I’m sure it’s 
correct”, “I think it’s correct”, “I think it’s wrong”, “I’m 
sure it’s wrong” and “I don’t know if it’s right or wrong”).

A pilot test was also conducted with 30 pregnant 
women in two Family Health Strategies to assess the 
clarity, understanding and time required to complete the 
questionnaire.

In the fourth step, the construct validation was carried 
out from the hypothesis test. The pregnant women were 
selected from the public healthcare system (at five units 
of the Family Health Strategy randomly chosen, patients 
assisted at the high-risk service of a reference hospital, 
patients assisted at high-risk outpatient clinics of the city 
and state networks of women’s health) and from the private 
healthcare system (at private obstetrician’s offices and 
two ultrasound services for pregnant women). Data were 
collected from March to October 2019.

The pregnant women were approached at the 
healthcare service sites, the research was briefly explained 
to them and the questionnaires, without any item that 
would allow their identification, were handed. The average 
time required to complete the questionnaire was 15 to 20 
minutes. Once completed, the questionnaires were handed 
to the secretaries and stored in appropriate boxes at each of 
the sites mentioned above. They were periodically collected 
and checked. Incomplete questionnaires were excluded.

In order to calculate the sample size, the collection 
of at least 10 respondents for each valid question of 
the questionnaire was estimated, as recommended by 
the experts in the area16-18 For the hypothesis test, the 
instrument was also applied to 15 specialist physicians 
(pediatricians or gynecologists/obstetricians).

All responses (from the pregnant women and 
specialists) were turned into scores and the questions 
received values as follows: (0) when the option chosen 
was “I don’t know if it’s right or wrong” or when there 
was agreement for false questions or disagreement for true 
questions, and (+1) for questions appropriately marked as 
correct (“I’m sure it’s correct” and “I think it’s correct”) or 
appropriately marked as incorrect (“I’m sure it’s wrong” 
or “I think it’s wrong”).

The hypothesis test aimed to verify whether the 
instrument was able to discriminate between the specialists 
(with higher scores expected) and the pregnant women (with 
lower scores expected). The mean scores were calculated for 
each group of respondents and compared using the Mann 
Whitney U-test, with a significance level of 5%.

In order to avoid selection bias, the questionnaires 
were collected in different healthcare services for pregnant 
women, both in the public and private systems. The 
services assisting a larger number of patients were chosen 
and the patients were randomly approached. Twelve sites 
were defined: one city polyclinic, three private practices, 
two fetal ultrasound services (private and public), five 
Family Health Strategy units, two high-risk outpatient 
clinics (one city service and one state service) and an 
outpatient clinic for pregnant women linked to the largest 
maternity hospital in the city.

In the fifth step, the reliability of the instrument 
was measured based on the internal consistency analysis 
of the instrument through the item-total correlation 
and the calculation of Cronbach’s alpha, assuming a 
value above 0.7 to define satisfactory reliability of the 
instrument.17,19,20,21

In addition, the reliability of the instrument was 
also measured through test-retest and calculation of the 
intraclass correlation coefficient, considering the mean 
scores of a sample of respondents at two different times, 
with a maximum interval of 10 to 15 days.

All statistical analyses were performed using SPSS 
software, version 22.0 for Windows.

All ethical requirements for this study were met. The 
research project was evaluated and approved by the Research 
Ethics Committee of the State University of Montes Claros 
under No. 2,341,969. All participants consented to the study 
and signed the informed consent form.

Results

Literature analysis resulted in the elaboration of 30 
items. After being evaluated by the group of experts, the 
questionnaire ended up with28 questions. Some questions 
were rewritten, and some terms were changed according 
to the suggestions presented. In the apparent validation 
step, the questions were kept and the agreement among 
the experts was over 90%.

In the construct validation step, the instrument was 
applied to 355 pregnant women and 15 specialists; 20 
questionnaires applied to the pregnant women were 
excluded for being partially answered. In the analysis 
of the answers, two questions presented a percentage of 
correct answers above 90% in the two groups analyzed 
and were excluded (considered very easy). The exclusion 
of questions correctly answered by less than 10% of the 
respondents (considered very difficult) was also expected, 
but no questions reached such rate.

The main characteristics of the pregnant women who 
answered the questionnaire are shown in Table 1. About 
11% of the respondents were adolescents, over 50% 
graduated from high-school, 43% were primiparous and 
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nearly 70% had their prenatal care through the Brazilian 
Public Health System (SUS).

Table 1

Characteristics of female respondents for the instrument to assess 
pregnant women’s knowledge about toxoplasmosis; Montes Claros 
(MG), 2019.

Variables N %

Age (years)

≤20 36 10.7

21-35 227 67.8

>35 72 21.5

Schooling

Higher education 108 32.2

High school 179 53.4

Elementary 48 14.3

Number of previous pregnancies 

None 144 43.0

≤2 117 34.9

>2 74 22.1

Prenatal care 

Brazilian Public Health System (SUS) 234 69.9

Private or health insurance 58 17.3

Both systems 43 12.8

Number of rooms at home 

≥5 274 81.8

<5 59 17.6

No information 02 0.6

Number of people living with the pregnant woman

≤3 people 122 36.4

>3 people 213 63.6

Table 2 shows the comparison among the respondents’ 
mean scores, according to some characteristics. There was 
a statistically significant difference between the scores of 
the pregnant women and the specialists (p<0.001) and no 
difference was found for other characteristics of the group.

Table 2

Comparison among the mean scores of the respondents to the 
instrument to assess knowledge about toxoplasmosis; Montes Claros 
(MG), 2019.

Variable  ± SD p*

Respondent <0.001

Pregnant women 15.4 ± 5.3

Specialist physicians 20.1 ± 2.1

Schooling 0.288

Elementary 15.0 ± 4.8

High school/Higher education 15.4 ± 5.4

Age (years) 0.234

≤20 15.6 ± 5.1

>20 15.4 ± 5.3

Prenatal care 0.564

Brazilian Public Health System (SUS) 15.3 ± 5.2

Private or health insurance 15.6 ± 5.3

The internal consistency analysis, assessed by the Cronbach’s 
alpha, showed a result of 0.84 for the final instrument with 26 
questions. After the retest, the respondents’ mean scores were 
compared, and the Intraclass Correlation Index was 0.78 (p<0.001).

The final version of the instrument, with emphasis on false 
and true items, and the percentage of correct answers for each 
item by the group of pregnant women, is shown in Table 3.

Discussion

The present study enabled the elaboration and analysis of 
the validity and reliability of an instrument to research the 
knowledge about toxoplasmosis and prevention practices 
during pregnancy among pregnant women. Measuring 
instruments are very relevant in health-related research 
because they cover clinical practice and health assessment. 
Reliability and validity are considered the main measures of 
such instruments.16,20

Although the literature records the importance of 
pregnant women’s awareness of toxoplasmosis in order to 
take self-protection measures, no studies presenting valid 
and reliable instruments for measuring such knowledge 
were found. Non-validated questionnaires elaborated from 
observational studies were used in similar studies.5,10-12

The content validation step was particularly important 
in the elaboration of the questionnaire, since the suggestions, 
criticism and evaluation of the intelligibility of the statements 
made the instrument more robust with a clearer and more 
objective definition of the items to be investigated, and relied 
on the expertise of the evaluators, allowing adjustments of 
semantic aspects as well as conceptual equivalence. Two 
questions were removed from the questionnaire in this step 
as they addressed very specialized content that would be 
important if the knowledge of health professionals were being 
evaluated. The questions were: Q28. There are specific 
drugs to treat children infected with toxoplasma and Q29. 
Treatment for toxoplasmosis in children lasts an average 
of one year and yet, they could have long-term health 
problems associated with the disease.

The apparent validation step, with the application of the 
questionnaire to a small group of specialists, allowed a further 
refinement of the objectives of each statement, the structure 
of the topics and relevance of the questions. Agreement 
above 90% among the evaluators dispensed with the need for 
new structural changes in the questionnaire, reinforcing that 
the items elaborated met the criteria of relevance, practical 
pertinence and consonance with the literature under study.22

Assessment instruments in the health area should consider 
the objectivity and intelligibility of the items, as well as the 
number of items to be evaluated. Although the ideal number 
of items is controversial in the literature, the conciseness of the 
instrument makes the application fast, simple, and therefore 
feasible.22,23 The steps followed in the present study were meant 
to address this aspect.

*Mann-Whitney U test.
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Table 3

Instrument to assess knowledge and preventive measures against toxoplasmosis by pregnant women and percentage of correct questions.

Questions Statement T/F Correct answers (%)

Q1 Does washing your hands before meals prevent contamination with the toxoplasmosis parasite. T 87.8

Q2 Does consuming mine or cistern water offer any risk of contracting toxoplasmosis. T 62.4

Q3 Does using the same knife to cut meat, vegetables and fruit without washing it contribute to 
toxoplasma contamination.

F 64.2

Q4 Is eating raw or undercooked red meat (e.g., barbecue, raw kibbeh) a common way of acquiring 
toxoplasmosis.

T 71.6

Q5 Does freezing and defrosting of contaminated food eliminate the risk of contamination with 
toxoplasmosis.

F 46.0

Q6 Can pregnant women be contaminated with toxoplasmosis by consuming raw, unboiled or 
unpasteurized milk and fresh artisanal cheese.

T 46.0

Q7 Does the consumption of artisanal salami, ham and similar food contribute to toxoplasmosis 
contamination.

F 27.5

Q8 Does eating undercooked beef, pork, mutton, goat contribute to toxoplasmosis contamination. T 65.7

Q9 Does handling raw meat (mincing meat) without gloves facilitate contamination with 
toxoplasma.

T 48.1

Q10 To avoid contamination with toxoplasma, should meat cutting boards be thoroughly washed 
before and after use.

T 78.2

Q11 Does consuming raw eggs a way of acquiring toxoplasmosis. T 33.4

Q12 Does gardening or cleaning litter boxes with animal feces without gloves facilitate the 
contamination with toxoplasma.

T 84.2

Q13 Does having cats at home or nearby contribute to toxoplasmosis contamination. T 81.2

Q14 Does feeding pet cats with cat food a measure that helps prevent toxoplasmosis. T 37.6

Q15 After playing with or stroking pets, is it important to wash your hands carefully to avoid acquiring 
toxoplasmosis.

T 89.0

Q16 Having a toxoplasmosis test before becoming pregnant is very important because the presence of 
a positive test for the disease can indicate a form of resistance to the infection during pregnancy.

T 83.9

Q17 Can women who are infected with toxoplasmosis during pregnancy contaminate their babies 
with the disease.

T 78.2

Q18 When contracting toxoplasmosis during pregnancy, does the pregnant woman present any 
manifestation of the disease.

T 49.3

Q19 Do symptoms of toxoplasmosis during pregnancy similar to those of a cold, and the woman may 
also have some “buboes” on the back of the neck.

T 69.6

Q20 Do pregnant women who test positive for toxoplasmosis during pregnancy should be 
immediately evaluated by a physician and might need treatment.

T 81.2

Q21 Do pregnant women who test negative for toxoplasmosis during pregnancy should repeat the 
tests throughout the pregnancy and avoid ways of acquiring the infection.

T 81.2

Q22 Do children born with toxoplasmosis will always present problems at birth. T 31.9

Q23 Is the filter paper test, “Neonatal heel prick test”, one of the tests that can be performed to 
identify toxoplasmosis in the newborn.

T 46.0

Q24 Can a child born with toxoplasmosis manifest the disease many years after birth. T 25.7

Q25 Do children who acquire toxoplasmosis during pregnancy need to be followed up by a physician 
and may need interventions of different specialties (e.g., physiotherapy, speech therapy, 

neurology, ophthalmology).
T 58.5

Q26 When a child is contaminated with toxoplasmosis during pregnancy, does he or she present 
mainly eye changes as well as neurological such as seizures and developmental delay.

T 50.4

T = True; F = False.

Two questions considered very easy (correct answers 
above 90% both in the specialists’ group and the pregnant 
women’s group) were removed in the construct validation 
step. The questions were: Q1: Toxoplasmosis is an 
infection caused by a parasite that, in our region, is known 
as “cat disease” and Q6: Eating fruit and raw vegetables 
without washing them previously is a way of acquiring 
toxoplasmosis. Questions considered too easy address 
aspects regarded as common sense, being unsuitable for 
knowledge assessment studies.

Construct validation, using the hypothesis test, indicated 
that the instrument is capable of adequately distinguishing 
the most knowledgeable individuals. The analysis of the 
independent samples showed that the knowledge of the 
specialists about toxoplasmosis and preventive measures is 
superior to that of the pregnant women, corroborating the 
latent feature of the construct, which proposed to evaluate 
knowledge. Other variables tested showed no differences 
between the scores. It is important to point out that there 
was no statistically significant difference among the scores 
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of pregnant women with elementary education and those with 
high school or higher education, and one can speculate that 
health knowledge is a determining factor for better results in 
terms of knowledge and prophylaxis for the disease.

The final instrument showed a satisfactory level of 
internal consistency as assessed by Cronbach’s alpha. The 
reliability of the instrument is related to the consistency of the 
results, with no large oscillations among repeated measures 
that would reflect the presence of measurement errors.20 The 
coefficient considers the homogeneity of the items of the scale 
and has the advantage of requiring only one application of the 
instrument. It is the most used method to measure reliability, 
when reliability is understood as an internal consistency of the 
scale indicators, i.e., the scale indicators highly interrelated 
must measure the same latent construct.22,24

Regarding the reproducibility of the instrument, the 
test-retest showed that the instrument has good temporal 
stability, considering the Intraclass Correlation Coefficient, 
which presented a satisfactory score agreement value among 
the respondents after a period of 10-15 days.

When analyzing specifically the results of the 
responses given by the pregnant women, it is observed that 
there are essential knowledge gaps with the potential to 
interfere with the prevention of toxoplasmosis such as the 
intake of untreated water or undercooked meat, questions 
that over 30% of them did not regard as a risk factor. There 
are studies showing similar ignorance of pregnant women 
before educational interventions.10-12

This study has found that more than 90% of 
the pregnant women associate the transmission of 
toxoplasmosis with the presence of cats, but they ignore 
the role of other vertebrate animals as intermediate hosts.

Questions related to consumption of unpasteurized 
and unboiled milk and freezing and defrosting food 
obtained less than 50% correct answers among pregnant 
women and even among specialists. This result highlights 
that knowledge about primary prevention is also deficient 
in the medical environment, requiring further guidance on 
the subject in order to improve health education standards, 
since they are opinion makers and can intervene in the 
habits of their patients.7

A significant number of the pregnant women 
interviewed knows that if they acquire the disease during 
pregnancy, they can contaminate their babies, but they 
are unaware of the symptoms of toxoplasmosis when they 
become infected. Approximately 50% of the pregnant 
women identify the possible sequelae of the disease 
correctly, although they ignore the fact that over 70% of 
infected babies are asymptomatic at birth, a finding that 
is in line with a study on the evaluation of an educational 
approach to toxoplasmosis.10

The limitations of this study are due to the fact that 
this questionnaire was applied in a single region of the 

country (in the North of Minas Gerais State), where the 
cultural issues and customs of the population are rather 
peculiar. However, the questionnaire represents the starting 
point for other studies. However, studies evaluating the 
knowledge of pregnant women about toxoplasmosis did 
not have a valid and reliable reference.

It is worth adding that educational materials can 
be elaborated from the results obtained through reliable 
instruments in the health area. These materials are intended 
to facilitate the professionals’ work, mainly in the early 
education intervention of the health service users as well 
as their families, healthcare team guidance and policy 
interventions required to improve the population’s health a. 
Therefore, the content of such educational materials in the 
context of toxoplasmosis should be based on studies that use 
the elaborated, validated, and reliable questionnaire.

The questionnaire evaluated has shown satisfactory 
psychometric properties, proving to be a valid and reliable 
instrument to assess pregnant women’s knowledge 
about toxoplasmosis. It should be considered as a useful 
instrument to identify knowledge gaps and can be used as 
a basis for the development of prevention and education 
strategies for pregnant women from different regions of 
the country.
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