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Toxoplasmosis is a zoonosis caused by the parasite Toxoplasma gondii; it has a complex life cycle, with a 
sexual phase in cats and an asexual phase in warm-blooded hosts, including humans. This research was con-
ducted to determine the risk factors and social determinants of health in pregnant women diagnosed with 
toxoplasmosis at two health centers in Guayaquil, Ecuador. It was a descriptive, field-based, non-experi-
mental, cross-sectional, and prospective study. It was developed using data collected through self-adminis-
tered surveys in 2024. The 18-24 age group predominated (45.64%). Pregnant women between 13 and 24 
weeks of gestation stood out (38.93%). They lived with cats (12.75%), cleaned the cat litter box without pro-
tection (23.48%), and came from rural areas (65.10%). Although 64.43% were aware of the disease and 
52.35% knew how it was transmitted, a statistically significant association (p < 0.05) was found between 
infection and variables such as contact with cats and ethnicity. These results highlight the need to strengthen 
prevention strategies considering social and environmental factors, especially in warm urban contexts such as 
Guayaquil, where conditions favor the persistence of the parasite. 
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Toxoplasmosis is a zoonotic disease caused by the Toxoplasma gondii parasite. This microorganism has a 
complex life cycle involving a sexual phase in cats and an asexual phase in warm-blooded hosts, including 
humans 1-5. Transmission occurs mainly through oocysts present in cat feces and tissue cysts in undercooked 
meat 3, 4. Although usually harmless, toxoplasmosis can cause miscarriages and serious neurological and oc-
ular sequelae in the human fetus if acquired during pregnancy due to the risk of vertical transmission. In 
newborns, it can manifest as chorioretinitis, hydrocephalus, and psychomotor retardation 1-4. 

Toxoplasmosis is influenced by social determinants of health (SDH), which the World Health Organization 
defines as the socioeconomic conditions in which people are born, grow up, live, are educated, work, and age 
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5-7. In contrast, a risk factor is defined as a condition or behavior susceptible to change that increases the
likelihood of an adverse health event 5, 6, 8–10.

In global terms, seroprevalence of toxoplasmosis varies significantly by region. Salari et al. (2025)10 indicate 
that South America has the highest global prevalence of toxoplasmosis in pregnant women, at 52.8%. This is 
followed by Africa, at 46.8%; Europe, at 24.6%; and North America, which has the lowest seroprevalence, at 
19.7%. 

In Latin America, toxoplasmosis has a high incidence in pregnant women, with an average of 56.2% 11. The 
prevalence of this parasitic disease is mainly considered to be a multifaceted condition of social influences, 
determinants, and risk factors associated with a lack of knowledge about the disease, housing conditions, 
consumption of raw or poorly washed food, and living with cats, among other issues 10-13. In countries such 
as Brazil, which has particularly high rates of congenital toxoplasmosis that may exceed those reported in 
different regions of the Americas and the Western Pacific 14-17, various studies have also shown that there is a 
positive relationship between congenital toxoplasmosis and factors such as social vulnerability index, low 
health coverage, poor prenatal care, risky eating habits, lack of drinking water, low socioeconomic and edu-
cational levels, inadequate housing, and limited access to timely diagnosis and treatment 14,16,17. 

In Ecuador, toxoplasmosis in pregnant women represents a significant public health challenge 9,18-24. Studies 
conducted in provinces such as Pichincha and Guayas report seroprevalence rates of T. gondii exceeding 70% 
in pregnant women, especially during the first trimester of pregnancy. In this regard, some provinces in the 
country have reported that the agent that causes toxoplasmosis can remain latent in pregnant women during 
the first trimester of pregnancy. This fact has been reported in provinces such as Pichincha (71.4% of 140 
pregnant women), El Oro (16% of 250), and Guayas (73% of 5,683)20. The risk factors identified were con-
sumption of undercooked meat, living with young cats, and climatic conditions that can favor the spread of 
oocysts 20. 

Studies conducted in Guayaquil indicate that the prevalence of antibodies against T. gondii in adults is esti-
mated at 74%, while in those under 20 years of age it reaches 50%. In addition, the risk of congenital trans-
mission is estimated at 1.8 per thousand inhabitants, representing approximately 106 cases per year. Of these, 
65% would be asymptomatic and 35% would present clinical manifestations 9. 

Some other important aspects to consider are that in Ecuador, toxoplasmosis in pregnant women represents a 
public health problem due to its potential impact on the fetus and the mother, becoming a cause for concern 
because there is insufficient information on the risk factors and health determinants that may influence the 
incidence and management of this disease, all of this, coupled with the fact that in 2013, the disease was no 
longer reported in daily morbidity records 20, 24, resulting in a lack of knowledge about the true situation re-
garding the prevalence of infection. Certain aspects, such as socioeconomic status, education, housing condi-
tions, and access to health services, can play a key role in exposure to the T. gondii parasite and in the preven-
tion of complications. Therefore, this study seeks to identify pregnant women who have the infection, charac-
terize the context in which they live, and prioritize the conditions that allow transmission. In this way, with 
the results obtained, useful information can be generated that allows for early recognition of the environment 
where the parasite develops, to prevent neonatal complications, spontaneous abortions, and congenital mal-
formations, benefiting mothers and the general population.  

This research was conducted to determine the risk factors and social determinants of health in pregnant women 
with toxoplasmosis at two health centers in Guayaquil, Ecuador. 
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This was a descriptive, field-based, non-experimental, prospective, cross-sectional study. It was developed 
using collected data through surveys during 2024 at two health institutions located in the city of Guayaquil, 
Ecuador. The surveys were conducted at a high-complexity hospital (IESS) in Ceibos and at a Class C health 
center (MSP) that offers prenatal care. Both belong to the country's public health sector.  

From a population of 242 pregnant women residing in the province of Guayas, based on the inclusion criteria, 
a representative sample of 149 pregnant women with toxoplasmosis was taken. Non-probabilistic sampling 
was used, since the participants were selected according to specific criteria, i.e., it was a random selection, 
whose participation criteria were: being pregnant, receiving care at one of the two health centers where this 
research was conducted, and having consented to participate after providing informed consent. An instrument 
was designed to collect the information, which was validated by the Human Research Ethics Committee of 
the University of Guayaquil, as a subproject of the project entitled: Comparative study of IgG and IgM anti-
body levels in pregnant teenagers and women of childbearing age (code CEISH-UG 008).  

The data collection technique was a survey, structured into sections to obtain data from a representative sample 
of the population. The survey was conducted by sixth-semester medical students from the Infectious Diseases 
Department at the University of Guayaquil, in conjunction with the researchers participating in the project. 
The survey allowed for the systematic collection of information on the variables included in the study's spe-
cific objectives. The structured instrument was based on sections focused on: the identification of risk factors, 
analysis of social determinants, and assessment of the level of knowledge about toxoplasmosis. The question-
naire was structured logically and coherently to facilitate data interpretation and analysis, following estab-
lished guidelines. 

Figure 1. Toxoplasmosis: Work methodology. SDH: Social Determinants of Health. Af: Absolute frequencies. Rf: Relative 
frequencies 

MATERIAL AND METHODS 
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Statistical analysis was performed using Microsoft Excel, which allowed the data to be organized into a matrix 
for coding and classification. A univariate analysis was then performed, including absolute and relative fre-
quencies for categorical variables. Descriptive statistics were also performed using the Chi-square (χ2) test for 
categorical variables to assess risk factors and T. gondii infection. A p-value <0.05 indicated statistical signif-
icance for all variables (Figure 1). Results were presented in tables and graphs. Radar graphs were used to 
compare quantitative variables and to visualize which variables were most similar and decisive in determining 
the most prevalent risk factors and determinants. These results allowed for a clear interpretation aligned with 
the study's objectives. 

 
 

Table 1, indicates the risk factors identified in the study population. The most notable variables were the age 
group 18-24 years (n=68; 45.64%), women with 13-24 weeks of gestation (n=58; 38.93%), rural origin (n=97; 
65.10%), and in relation to occupation, most were dedicated to housework (n=33; 22.14%). Regarding the 
presence of animals in the home, (n=48; 32.21%) had contact with animals and (n=19; 12.75%) had direct 
contact with cats. The cleaning of cat litter boxes was also analyzed, with (n=35; 23.48%) reporting not using 
protection when doing so. Concerning the home floor, (n=39; 26.17%) reported having a dirt floor. Further-
more, responses highlighted that (n=16; 10.73%) consumed unwashed food and (n=47; 31.54%) ate raw meat. 
The chi-square test revealed a statistically significant association with the variable "direct contact with cats" 
(p<0.05). 

Risk factors Af (n) Rf (%) X2 P <0.05 
Age (years) 12-17 14 9.39 - - 

18-24 68 45.64 
25-34 49 32.89 
35-44 17 11.41 
45-59 1 0.67 

Weeks of gestation 1-12 33 22.14 - - 
13-24 58 38.93 
25-36 42 28.19 
37-40 16 10.75 

Place of origin Rural 97 65.10 2 0.1573 
Urban 52 34.90 

Occupation Merchant 25 16.77 1 0.3175 
Domestic worker 16 10.33 
Secretary 17 11.44 
Professor 11 7.38 
Teacher 22 14.76 
Hairdresser 7 4.69 
Housework 33 22.14 

Unemployed 18 12.08 
Presence of animals Contact with 

animals 
Yes 48 32.21 2 0.1573 
No 101 67.78 

Direct contact 
with cats 

Yes 19 12.75 3.66 0.05 
No 130 87.24 

Cat litter box Yes 35 23.48 2 0.1573 

RESULTS 
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cleaning No 114 76.51 
Housing characteristics Dirt floors Yes 39 26.17 2 0.1573 

No 110 73.82 
Food consumption Consumption  

of unwashed food 
Yes 16 10.73 2 0.1573 
No 133 89.26 

Consumption 
of raw meat 

Yes 47 31.54 2 0.1573 
No 102 68.45 

Table 1. Toxoplasmosis. Risk factors identified in the study 

Table 2 shows the social determinants of health in pregnant women with toxoplasmosis. In terms of the envi-
ronment, the temperature and humidity of the city of Guayaquil were considered, with the minimum temper-
ature being 21°C and the maximum 31°C; while the minimum relative humidity was 54% and the maximum 
95%. Regarding genetic determinants, the predominant ethnic group was mestizo (n=113; 75.84%), blood 
type O+ was the most prevalent (n=68; 45.64%), and high blood pressure was the most relevant hereditary 
condition (n=41; 27.51%). As for lifestyle, the highest frequency in terms of education was obtained in the 
group with completed secondary school (n=70; 46.98%), and the middle (n=107; 71.81%) and low (n=34; 
22.81%) socioeconomic levels predominated. In addition, positive responses stood out regarding knowledge 
of the disease and its transmission mechanism (n=96; 64.43% and n=78; 52.35%), respectively. The chi-square 
test revealed a statistically significant association with the determinant "ethnic group" (p<0.05). 

Environment Temperature Min 21ºC ; Max 31ºC 
Relative humidity Min 54% ; Max 95% 

Genetic Ethnic group Af (n) Rf (%) X2 P<0.05 
Mestizo 113 75.84 8.6 0.00336 
Afro-Ecuadorian 8 5.37 
White 7 4.70 
Indigenous 4 2.68 
Montubio 17 11.41 

Blood type A+ 33 22.15 0.4286 0.51269 
A- 3 2.01 
B+ 22 14.75 
B- 3 2.01 
O+ 68 45.64 
O- 8 5.37 
AB+ 12 8.05 

Hereditary history Hypertension 41 27.51 2.7143 0.09945 
Type 2 diabetes 36 24.16 
Arthritis 8 5.36 
Sickle cell anemia 3 2.01 

Rh incompatibility 4 2.68 

Cancer 26 17.44 
No history 31 20.80 

Lifestyle Education Completed  
Primary school 

2 1.34 2.2 0.13801 

https://clinicalbiotec.com/
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Table 2. Toxoplasmosis. Social determinants of health were identified in the surveyed population. 

(A) (B) 

Figure 2. Radar graphs. (A): Risk factors identified in pregnant women with toxoplasmosis. (B): Social Determinants 
of Health identified in pregnant women with toxoplasmosis 

Figures 2A and 2B represent radial or radar graphs that compare categorical variables with numerical ones. 
The central axis displays the absolute frequencies of the risk factors and social determinants of health that 
most influence the prevalence of T. gondii infection in the pregnant women interviewed. The risk factors and 
social determinants with peak frequencies nearest to the edge of the circle represent the variables that exert 
the greatest impact on the sample studied, that is, those that most influenced toxoplasmosis transmission in 
the pregnant women surveyed. Among the risk factors (Figure 2A), the highest values or peaks are observed 
on the left side of the figure, with food consumption standing out, as its peak is closest to the edge of the circle. 
This is explained by the fact that a high number of pregnant women (n=133) reported eating unwashed food 
and consuming undercooked or raw meat (n=102). Likewise, the presence of animals in the home, especially 
cats, was identified as a relevant risk factor (n=30). Figure 2B shows the variables classified among the social 
determinants of health that were most prevalent in pregnant women with toxoplasmosis. Among these, the 
ethnic group had the highest frequency, with mestizo women predominating, followed by montubio and afro-
ecuadorian women (n=113; n=17; n=8). Another relevant determinant was socioeconomic level, which 
reached its highest value closest to the edge of the circle. Notably, the majority of respondents reported 

Uncompleted  
Primary school 

2 1.34 

Completed 
Secondary school 

70 46.98 

Uncompleted  
Secondary school 

24 16.11 

Higher education 51 34.23 
Socioeconomic level High 8 5.37 1 0.31731 

Middle 107 71.81 
Low 34 22.81 

Knowledge about the 
disease 

Yes 96 64.43 2 0.1573 
No 53 35.57 

Knowledge of the  
transmission mechanism 

Yes 78 52.35 
2 0.1573 No 71 47.65 
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belonging to the middle (n=107) and low (n=34) socioeconomic strata. In contrast, the other social determi-
nants presented lower values, with peaks located further from the edge of the circle. 

Figure 3 integrates two fundamental aspects in the analysis of gestational toxoplasmosis: biological and envi-
ronmental risk factors, and the social determinants of health. The left panel shows the assessed risk factors 
(place of origin, weeks of gestation, occupation, exposure to animals, litter box cleaning, housing conditions, 
and consumption of raw or poorly washed food). Of these, only direct contact with cats showed a statistically 
significant association (p<0.05), confirming its role as a key epidemiological factor in the transmission of the 
parasite. The right panel presents the social determinants of health (educational level, socioeconomic status, 
knowledge of the disease, ethnic group, blood type, and hereditary history). The mestizo and montubio ethnic 
groups were the only ones that showed a significant association (p<0.05), suggesting that sociocultural factors 
also influence vulnerability to toxoplasmosis. 

Figure 3. Statistically significant association between direct contact with cats and ethnic group, with the presence of 
gestational toxoplasmosis (P<0.05) 

In the present study conducted in two health centers in Guayaquil, 22.81% of the pregnant women surveyed 
belonged to the low socioeconomic level, while 71.81% belonged to the middle level, with the predominant 
age ranges being 18-24 years (45.64%) and 25-34 years (32.89%). In this regard, Bahia-Oliveira et al. (2003)25 
conducted a study in Brazil, in a city located north of Rio de Janeiro, and found a seroprevalence of infection 
at 84% for the lowest socioeconomic level, compared to 63% and 23% seroprevalence for the middle and high 
socioeconomic level groups, respectively. They indicated that most people in the low socioeconomic level 
(84%) were 15 years old when they became infected, while those in the middle socioeconomic level were 
infected at the age of 20. The authors point out that this result could be due to a lack of water supply, as the 
poorest areas consumed unfiltered water. In contrast, in our study, the difference in seroprevalence and soci-
oeconomic strata could be due to the accessibility of diagnosis in Brazil, which is aimed at the vulnerable 
population, unlike in Guayaquil, where women from middle socioeconomic strata are the ones who pay for 
the test.  

The results of our study, which indicate that most infected women who attended these health institutions be-
longed to the lower-middle socioeconomic strata, are consistent with previous research highlighting the im-
portance of socioeconomic factors and health determinants 25-27. In particular, pregnant women from low 

DISCUSSION 
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socioeconomic strata face significant barriers to accessing adequate medical care and preventive education 
about toxoplasmosis. 

As for the origin of the pregnant women surveyed, 65.10% came from rural areas of the province of Guayas 
and 34.90% of urban regions. Condori-Sarzuri et al. (2020)26 reported in their study on ocular toxoplasmosis 
in the department of Santa Cruz, Bolivia, prevalences of 57.6% in the urban population and 71.6% in the rural 
population, indicating that it is a public health problem that is difficult to solve due to the conditions that cause 
the prevalence of this disease, particularly the lack of basic sanitation. This is especially true in developing 
countries such as Bolivia, where there are no policies aimed at promoting diagnosis, prevention, and control, 
as well as in Ecuador, specifically in Guayaquil, where this research was conducted. 

46.98% of the pregnant women who participated in the study reported having completed secondary education, 
and 34.23% had higher education. In addition, 64.43% had knowledge about the disease, and 52.35% knew 
how it was transmitted. However, all of them were infected with toxoplasmosis, which means that their level 
of knowledge about the disease and how it is transmitted did not prevent the women surveyed from becoming 
infected. Results from other studies conducted in Latin America, such as the one carried out by Chávez-Aré-
valo et al. (2022)27 in Colombia, show that a low level of knowledge and insufficient practice of preventive 
measures are key factors in the increase in the incidence of toxoplasmosis in pregnant women. However, a 
high level of education and basic knowledge of the disease do not, on their own, guarantee the adoption of 
effective preventive practices. It is therefore essential to strengthen and standardize measures to prevent tox-
oplasmosis during pregnancy to avoid accidental exposure to the parasite in the environment. 

The city of Guayaquil has social and economic conditions similar to those observed in other studies, such as 
those conducted in Manta, Quito, and El Empalme 18, 21, 22. In these studies, poor hygiene in food handling, 
exposure to contaminated water, and direct contact with cats were identified as risk factors for T. gondii in-
fection. 

In this study, 10.73% of women reported consuming food without washing it first, and 31.54% consumed raw 
meat. It is important to note that seroprevalence in humans is influenced by anthropogenic factors, such as 
eating habits, meat cooking, hand-washing practices, vegetable cleaning, types of vegetables or meats con-
sumed, among others, 28-31. However, this study did not assess the kind of vegetables or meat consumed by the 
surveyed population, an aspect that should be thoroughly evaluated in subsequent analyses. Pinto-Ferreira et 
al. (2019)32, in their research on transmission patterns and sources of infection in human toxoplasmosis out-
breaks, indicated that more attention should be paid to the production and disinfection of vegetables and to 
the quality of drinking and irrigation water. In addition, legislation should be created to monitor outbreaks of 
toxoplasmosis in order to eliminate transmission routes, with the aim of preventing exposure or inactivating 
the parasite before it is consumed. 

Other determinants are economic, cultural, and social factors specific to the country and the context of the city 
of Guayaquil, such as water quality and environmental sanitation. Water is considered a very important source 
of human infection, especially in areas where the population consumes unfiltered water or recreational water, 
which leads to the ingestion of T. gondii oocysts33-36. Research conducted by Cárdenas-Sierra et al. (2023)37 
in northeastern Colombia on the risk factors associated with gestational toxoplasmosis indicates that the use 
of tap water to wash fresh fruits and vegetables increased the risk of toxoplasmosis, which has led to sugges-
tions that the skin or peel of these foods should be removed to protect consumer health. These authors suggest 
conducting future studies to determine the role of drinking water and toxoplasmosis in Colombia. 
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On the other hand, it is important to note that, among all the pregnant women surveyed, 48 indicated that they 
had contact with animals, 19 of them had direct contact with cats (with statistically significant differences), 
and 35 cleaned litter boxes without protection. In this sense, environmental exposure, especially in women 
who live near animals, particularly cats, remains one of the main risk factors in the transmission of the parasite. 
As highlighted in the study by Bracho-Mora et al. (2022)18, living with cats increases the risk of contracting 
toxoplasmosis, particularly if pregnant women have direct contact with the feces of these animals. In addition, 
other studies have also pointed to a significant association between living with cats and the risk of infection 
by the parasite 37. 

In the city of Guayaquil, the maximum humidity reaches 95% and the average temperature ranges between 
21 °C and 31 °C, conditions typical of humid tropical climates, which are associated with higher prevalences 
of toxoplasmosis. Environmental conditions are determinants for the survival of the parasite's oocysts, which 
explains the high prevalence of this disease in South American and African countries 34, 38-40. Gangneux & 
Dardé (2012) report that external physical, chemical, and ecological factors, including climatic characteristics, 
influence the prevalence of toxoplasmosis cysts and oocysts in intermediate hosts. Areas with dry and warm 
climates are more unfavorable for the subsistence of the oocyst in felids and wild animals, and even in humans, 
they are associated with lower prevalences. 

Another risk factor was occupation. In our study, among the 149 pregnant women surveyed, the majority 
(22.14%) reported being dedicated to housework, which could represent a determining risk factor if they live 
with cats and have certain housing conditions, such as dirt floors (26.17%). It is important to note that the 
concentration of oocysts in the environment must be identified to determine the risk they pose to health. In 
this regard, some research has shown that the land, sea, and oceans could be contaminated with T. gondii. In 
addition, the concentration of oocysts in the soil varies depending on geological and environmental character-
istics, temperature, texture, and soil chemistry 38-40. Under optimal conditions, oocysts can survive for approx-
imately 4 years due to factors such as the presence of water or moisture, cold (but not freezing) temperatures, 
and sufficient oxygen, in addition to the high number of cats present in the area. All of this increases the 
likelihood of infecting all species 38. 

Of the social determinants identified in this study, "genetics" and, among them, the "mestizo" ethnic group 
were indicated in 75.84% of pregnant women with toxoplasmosis, with statistically significant differences 
found. In this regard, in a study conducted in the United States, serological evidence of toxoplasmosis infection 
was determined with high frequency in Hispanic and Black individuals, or those born abroad with low educa-
tional attainment and socioeconomic status28. Similarly, Cortés et al. (2012)29 indicate that the differences 
found in race or ethnicity are associated with the geographical and epidemiological factors in which the infec-
tion was acquired, rather than with the genetic characteristics of the host. However, in studies conducted in 
France, native women had a higher incidence of toxoplasmosis than women of Norwegian nationality41. 

Blood type was assessed in this study, considered a genetic social determinant of health. In our research con-
ducted in Guayaquil, type O+ was the most common (45.64%), followed by A+ (22.15%); no statistically 
significant differences were found. Research exploring the relationship between the ABO blood group system 
and the presence of anti-T. gondii antibodies have reached contradictory conclusions. Some studies have found 
an association between infection with this parasite and blood groups B and AB, proposing the hypothesis that 
the B antigen could act as a potential receptor for T. gondii42, 43. However, other studies have found no evidence 
of such a link. One example is the study by Magboul et al. (2023)44 conducted in pregnant women in Sudan, 
and determined that the ABO system has no relationship with the absence or presence of anti-T. gondii anti-
bodies, observing that the factors most closely related to the presence of toxoplasmosis were contact with cat 
feces, consumption of raw meat, and agricultural activity. 
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The survey inquired about hereditary diseases reported by the pregnant women interviewed. In our research, 
high blood pressure, type 2 diabetes, and cancer had the highest percentages (27.51%, 24.16%, and 17.44%, 
respectively). In this regard, a relationship has been identified between genetic diversity in clinical samples 
from pregnant women with T. gondii and hereditary diseases associated with diabetes, HIV, and cancer 45. 

Finally, it is essential to highlight that health education plays a key role in the prevention of toxoplasmosis in 
pregnant women 46-50. The study by Merizalde-Mora, et al. (2025)51 reports that health education programs on 
hygiene practices and the prevention of toxoplasmosis are effective in reducing the risk of infection. Similarly, 
research by Gavilán-Cabrera et al. (2023)46 in Paraguay showed that more than 50% of women between the 
ages of 18 and 35 were unaware of key information about toxoplasmosis, including how it is transmitted and 
preventive measures. It was also found that there is a persistent misconception that the parasite is transmitted 
through cat hair, which highlights the need to strengthen health education among the general population. In 
this regard, it is necessary to implement community programs in health centers that inform pregnant women 
about appropriate prevention methods, such as hand washing, proper food handling, and the use of gloves 
when handling cats or contaminated soil. Health education is a key factor in breaking the cycle of transmission 
and improving health outcomes in this vulnerable group 47-52. 

 
 

LIMITATIONS OF THE STUDY 
 
The study may be biased, as it only included women who attended health centers, excluding those who do not 
have access to these services, and the fact that some data was obtained from the participants' recollections 
means there is a risk of errors in the information. On the other hand, measuring the social determinants of 
health posed another challenge, as some structural variables, such as poverty, overcrowding, or violence, were 
difficult to quantify accurately and may have been underestimated due to the sensitivity of the issues addressed. 
Finally, the multi-causal nature of toxoplasmosis and regional diversity limit the extrapolation of the results 
to other populations. Despite these limitations, the findings provide useful evidence on the social and behav-
ioral factors associated with toxoplasmosis in women. 

 
SUGGESTIONS FOR FUTURE RESEARCH 
Consider that the size of the sample could limit the representativeness of the population studied and restrict 
the possibility of generalizing the results to other contexts in the country. Evaluate the feasibility of broader 
studies with mixed approaches.  

 

A direct relationship was found between contracting the disease and contact with animals, especially cats, and 
the ethnicity of the surveyed population, most of whom came from rural areas and belonged to the lower-
middle socioeconomic level or stratum.  

The population's knowledge (level of education) is not linked to whether or not a person contracts the dis-ease, 
but they are at greater risk of contracting it if they live in cities with high temperatures and humidity, such as 
Guayaquil, where the parasite's oocysts are able to survive.   

 

CONCLUSIONS 

 

 

 

 

https://clinicalbiotec.com/


Bionatura Journal  2025, 10.70099/BJ/2025.02.03.17                                    
 

 

 

 
11 

Conflicts of interest: The authors declare that they have no conflicts of interest. 

Acknowledgements: The authors would like to thank the sixth-semester medical students in the Infectious 
Diseases course at the University of Guayaquil for their contribution to this research. They would also like to 
thank the patients for their support and attitude in achieving the objectives set out in this study. 

 
 
 
1. Barzgar G, Ahmadpour E, Kohansal MH, Mehrani-Moghaddam S, Jafari Koshki T, Barac A, et al. Sero-

prevalence and risk factors of Toxoplasma gondii infection among pregnant women. J Infect Dev Ctries. 
2024; 18(1):60–65. doi: https://doi.org/10.3855/jidc.17832 

2. Espinoza-Rojas J, López-Mora E, Dabanch-Peña J, Cruz-Choappa R. Recomendaciones para el diagnós-
tico y tratamiento de la infección por Toxoplasma gondii. Rev Chil Infectol. 2022; 39(2):132-137. doi: 
http://dx.doi.org/10.4067/S0716-10182022000200132 

3. Guerrero A, Núñez D, Benítez G, Alfonso O, Portillo C, Romero J, et al. Toxoplasmosis en el embarazo: 
características epidemiológicas, clínicas y laboratoriales en un centro de referencia. Rev Inst Med Trop. 
2023;18(1):12-20. Available from: http://scielo.iics.una.py/scielo.php?script=sci_arttext&pid=S1996-
36962023000100012&lng 

4. García-González S. Revisión bibliográfica: asociación entre Toxoplasma gondii y las enfermedades psi-
quiátricas. Trabajo de fin de grado, Universidade da Coruña, La Coruña-España, 2023. Available from: 
https://ruc.udc.es/dspace/bitstream/handle/2183/33372/GarciaGonzalez_Senda_TFG_2023.pdf?se-
quence=2 

5. Robert-Gangneux F, Dardé ML. Epidemiology of and diagnostic strategies for toxoplasmosis. Clin Mi-
crobiol Rev. 2012;25(2): 264 - 296. doi:  https://doi.org/10.1128/CMR.05013-11 

6. Wong-Chung YY, Castro-Jalca J. Toxoplasmosis congénita: epidemiología, manifestaciones clínicas y 
diagnóstico de laboratorio. MQRInvestigar. 2023;7(2):1350-1372. doi: 
https://doi.org/10.56048/MQR20225.7.2.2023.1350-1372 

7. Fernández RT, Acosta MY, Montaño AM. Toxoplasmosis congénita: reporte de casos. Rev Med UCSG. 
2013;17(3):192-197. Available from:   https://editorial.ucsg.edu.ec/ojs-medicina/index.php/ucsg-me-
dicina/article/view/556 

8. Urbina-Fuentes M, González-Block MA. La importancia de los determinantes sociales de la salud en las 
políticas públicas. 1st ed. Cuernavaca: Instituto Nacional de Salud Pública; 2012. p. 132. Available from: 
https://www.insp.mx/images/stories/Produccion/pdf/131209_determinantesSociales.pdf 

9. Fernández RT, Montaño AM, Basantes SP, Ponce JP. Estudio seroepidemiológico para estimar el riesgo 
de infección congénita por Toxoplasma gondii en Guayaquil, Ecuador. Rev Patol Trop. 2014;43(2): 182-
194.  doi: https://doi.org/10.5216/rpt.v43i2.31131 

10. Salari N, Rahimi A, Zarei H, Abdolmaleki A, Rasoulpoor S, Shohaimi S, et al. Global seroprevalence of 
Toxoplasma gondii in pregnant women: a systematic review and meta-analysis. BMC Pregnancy Child-
birth. 2025;25(1):90. doi: https://doi.org/10.1186/s12884-025-07182-2 

11. Zavala-Hoppe AN, Olmedo-Vera CS, Saavedra-Peña GF, Tamayo-Navarro KR. Epidemiología y factores 
de riesgo de toxoplasmosis en los países de Latinoamérica. BIOSANA. 2024; 4(4):328-339.  doi: 
https://doi.org/10.62305/biosana.v4i4.239 

 
REFERENCES 

 

 

 

 

 

 

https://clinicalbiotec.com/
http://dx.doi.org/10.4067/S0716-10182022000200132
http://scielo.iics.una.py/scielo.php?script=sci_arttext&pid=S1996-36962023000100012&lng
http://scielo.iics.una.py/scielo.php?script=sci_arttext&pid=S1996-36962023000100012&lng
https://ruc.udc.es/dspace/bitstream/handle/2183/33372/GarciaGonzalez_Senda_TFG_2023.pdf?sequence=2
https://ruc.udc.es/dspace/bitstream/handle/2183/33372/GarciaGonzalez_Senda_TFG_2023.pdf?sequence=2
https://doi.org/10.56048/MQR20225.7.2.2023.1350-1372
https://editorial.ucsg.edu.ec/ojs-medicina/index.php/ucsg-medicina/article/view/556
https://editorial.ucsg.edu.ec/ojs-medicina/index.php/ucsg-medicina/article/view/556
https://doi.org/10.62305/biosana.v4i4.239


Bionatura Journal  2025, 10.70099/BJ/2025.02.03.17                                    
 

 

 

 
12 

12. Mulu-Gelaw Y, Worku-Dagnew G, Degu-Alene G, Gangneux JP, Robert-Gangneux F. Toxoplasma 
gondii seroprevalence among pregnant women in Africa: A systematic review and meta-analysis. PLoS 
Negl Trop Dis. 2024;18(5):e0012198. doi: https://doi.org/10.1371/journal.pntd.0012198 

13. Velasco-Velásquez S, Orozco A, Ramírez M, Pachón L, Hurtado-Gomez MJ, Valois G, et al. Impact of 
education on knowledge, attitudes, and practices for gestational toxoplasmosis. J Infect Public Health. 
2024;17(9):102516. doi: https://doi.org/10.1016/j.jiph.2024.102516 

14. Mareze M, Benitez AdN, Brandão APD, Pinto-Ferreira F, Miura AC, Martins FDC, et al. Socioeconomic 
vulnerability associated to Toxoplasma gondii exposure in southern Brazil. PLoS One. 
2019;14(2):e0212375. doi: https://doi.org/10.1371/journal.pone.0212375 

15. Benitez AdN, Martins FDC, Mareze M, Santos NJR, Ferreira FP, Martins CM, et al. Correction: Spatial 
and simultaneous representative seroprevalence of anti-Toxoplasma gondii antibodies in owners and their 
domiciled dogs in a major city of southern Brazil. PLOS ONE. 2018; 13(2): e0192570. doi: 
https://doi.org/10.1371/journal.pone.0180906 

16. Melo MS, Freitas LRS, Lima-Júnior FEF, Vargas A, Pereira JDS, Brito-Júnior PA, et al. Spatial pattern 
of congenital toxoplasmosis incidence and its relationship with vulnerability and national health indicators 
in Brazil. Spat Spatiotemporal Epidemiol. 2024; 51:100693. doi: 
https://doi.org/10.1016/j.sste.2024.100693 

17. Carmo EL, Morais R, Oliveira A, Figueredo J, Figueredo M, Silva A, et al. Soroepidemiologia da infecção 
pelo Toxoplasma gondii no Município de Novo Repartimento, Estado do Pará, Brasil. Rev Pan-Amaz 
Saude. 2016; 7(4):79–87. doi: http://dx.doi.org/10.5123/s2176-62232016000400010 

18. Bracho-Mora AM, Tumbaco-Bailón NN, Ormaza-Anchundia JI, Rivero-Rodríguez Z, Véliz-Zevallos I. 
Factores de riesgo para la infección por Toxoplasma gondii en embarazadas que asisten al Centro de Salud 
tipo C, Manta, Ecuador. QhaliKay. 2022; 6(2):28-38. Available from: https://revistas.utm.edu.ec/in-
dex.php/QhaliKay/article/view/4438 

19. Cedeño-Quevedo P, Sarango-Borja M, Suconota-Pintado A. Toxoplasmosis en embarazadas en el centro 
de salud Puerto Bolívar perspectiva enfermería Machala-Ecuador . Pol Con. 2023 ;8(4): 1498-1514.  
Available from: https://polodelconocimiento.com/ojs/index.php/es/article/view/5513/13612 

20. Velásquez-Serra GC, Piloso-Urgiles LI, Guerrero-Cabredo BP, Chico-Caballero MJ, Zambrano-Zam-
brano SL, Yaguar-Gutierrez EM, et al. Current Situation of Congenital Toxoplasmosis in Ecuador. J Com-
munity Health. 2020;45(1):170-175. doi: https://doi.org/10.1007/s10900-019-00729-3 

21. Pimienta CI, Prado Q, Jhofre V, Ramírez LR, Pérez C. Prevalencia de Toxoplasma gondii en mujeres 
embarazadas asintomáticas en Quito, Ecuador 2020. Bol. malariol. salud ambient. 2021;  61(3): 436-442. 
Available from: https://pesquisa.bvsalud.org/portal/resource/pt/biblio-1401435 

22. Flores-Gilces FF & Armijos-Briones FM. Toxoplasma Gondii y factores de riesgo en adolescentes en 
estado de gestación que acuden al laboratorio clínico integral FERFA. MQRInvestigar. 2024; 8(1):4233-
4252. doi: https://doi.org/10.56048/MQR20225.8.1.2024.4233-4252  

23. Exposito-Lara A, Rodriguez-Moldon Y, Díaz-Armas MT. Factores asociados a la seroprevalencia de to-
xoplasmosis. RCuR. 2024;26(1): e1271. Available from: https://dialnet.unirioja.es/servlet/ar-
ticulo?codigo=9451438 

24. Sánchez-Artigas R, Barba-Maggi MA, Ramos-Campi YC, Brossard-Peña E. Some epidemiological vari-
ables associated to toxoplasmosis in women of childbearing age from Riobamba. Rev Cubana Invest Bio-
méd.  2020; 39(1): e348. Available from: https://revibiomedica.sld.cu/index.php/ibi/article/view/348 

https://clinicalbiotec.com/
https://doi.org/10.1016/j.jiph.2024.102516
https://doi.org/10.1371/journal.pone.0212375
https://doi.org/10.1371/journal.pone.0180906
https://doi.org/10.1016/j.sste.2024.100693
http://dx.doi.org/10.5123/s2176-62232016000400010
https://polodelconocimiento.com/ojs/index.php/es/article/view/5513/13612
https://doi.org/10.1007/s10900-019-00729-3
https://pesquisa.bvsalud.org/portal/?lang=pt&q=au:%22Pimienta%20Concepci%C3%B3n,%20Iv%C3%A1n%22
https://pesquisa.bvsalud.org/portal/?lang=pt&q=au:%22Prado%20Quilambaqui,%20Jhofre%20Vinicio%22
https://pesquisa.bvsalud.org/portal/?lang=pt&q=au:%22Ram%C3%ADrez%20L%C3%B3pez,%20Lotty%20Rosita%22
https://pesquisa.bvsalud.org/portal/?lang=pt&q=au:%22P%C3%A9rez%20Padilla,%20Carlos%22
http://portal.revistas.bvs.br/pt/journals/?q=short_title:%22Bol.%20malariol.%20salud%20ambient%22
https://pesquisa.bvsalud.org/portal/resource/pt/biblio-1401435
https://doi.org/10.56048/MQR20225.8.1.2024.4233-4252
https://dialnet.unirioja.es/servlet/articulo?codigo=9451438
https://dialnet.unirioja.es/servlet/articulo?codigo=9451438
https://revibiomedica.sld.cu/index.php/ibi/article/view/348


Bionatura Journal  2025, 10.70099/BJ/2025.02.03.17                                    
 

 

 

 
13 

25. Bahia-Oliveira LM, Jones JL, Azevedo-Silva J, Alves CC, Oréfice F, Addiss DG. Highly endemic, water-
borne toxoplasmosis in north Rio de Janeiro state, Brazil. Emerg Infect Dis. 2003;9(1):55-62. doi: 
https://doi.org/10.3201/eid0901.020160 

26. Condori-Sarzuri V, Cruz-Ochoa JN, Loza-Murguia MG. Toxoplasmosis ocular. Una visión general du-
rante el embarazo. Curr.Opin.Nurs.Res. 2020; 2(2): 26-38. doi: 
https://doi.org/10.69753/j.conr.2020.2.2.26-38 

27. Chávez-Arévalo MA, Roa-Correa ST, Terraza-Cadavid JA, García-Cuan A. Nivel de conocimiento sobre 
toxoplasmosis en mujeres gestantes que asisten a consulta prenatal. Biociencias. 2022; 17(2):15-24. doi: 
https://doi.org/10.18041/2390-0512/biociencias.2.10690 

28. Jones JL, Parise ME, Fiore AE. Neglected parasitic infections in the United States: toxoplasmosis. Am J 
Trop Med Hyg. 2014;90(5):794-799. doi: https://doi.org/10.4269/ajtmh.13-0722 

29. Cortés JA, Gómez JE, Silva PI, Arévalo L, Arévalo-Rodrígez I, Alvarez MI, et al. Guía de atención integral 
para la prevención, detección temprana y tratamiento de las complicaciones del embarazo, parto y puer-
perio: sección toxoplasmosis en el embarazo. Infectio. 2012;16(4):230–246. doi: 
https://doi.org/10.1016/S0123-9392(12)70018-8 

30. Durlach R, Freuler C, Messina M, Freilij H, González-Ayala S, Venturini MC, et al. Consenso argentino 
de toxoplasmosis congénita 2020. Medicina. 2021 ;81(2):257-268. Available from: https://www.medici-
nabuenosaires.com/revistas/vol81-21/n2/257.pdf 

31. Smith N, Goulart C, Hayward J, Kupz A, Miller C, Dooren G. Control of human toxoplasmosis. Interna-
tional Journal for Parasitology.2021; 51(2-3):95-121. doi: https://doi.org/10.1016/j.ijpara.2020.11.001 

32. Pinto-Ferreira F, Caldart ET, Pasquali AK, Mitsuka-Breganó R, Freire RL, Navarro IT. Patterns of Trans-
mission and Sources of Infection in Outbreaks of Human Toxoplasmosis. Emerg Infect Dis. 2019; 
25(12):2177-2182. doi: https://doi.org/10.3201/eid2512.181565 

33. Bollani L, Auriti C, Achille C, Garofoli F, De Rose DU, Meroni V, et al. Congenital Toxoplasmosis: The 
State of the Art. Front. Pediatr. 2022; 10:894573. doi: https://doi.org/10.3389/fped.2022.894573 

34. Cruz-Quevedo M, Hernández-Cruz A, Dorta-Contreras AJ. El nexo entre biología, respuesta inmune y 
clínica en la infección por Toxoplasma gondii. Rev Cubana Invest Bioméd. 2019;38(4): e256. Available 
from: https://revibiomedica.sld.cu/index.php/ibi/article/view/256 

35. Campo-Portacio DM, Guerrero-Velásquez LF, Castillo-García AP, Orozco-Méndez K, Blanco-Tuirán PJ. 
Detección de Toxoplasma gondii en agua para el consumo humano proveniente de jagüeyes del área rural 
del municipio de Sincelejo. Biomédica. 2021;41(Supl. 1): 82-99. doi: https://doi.org/10.7705/biome-
dica.5858 

36. Kassie E, Kebede N, Kassa T, Garoma A, Girma M, Asnake Y, et al. Seroprevalence and risk factors for 
Toxoplasma gondii infection among pregnant women at Debre Markos Referral Hospital, northwest Ethi-
opia. Trans R Soc Trop Med Hyg. 2024;118(1):61-68. doi: https://doi.org/10.1093/trstmh/trad053 

37. Cárdenas-Sierra D, Domínguez-Julio G, Blanco-Oliveros M, Soto JA, Tórres-Morales E. Seroprevalencia 
y factores de riesgo asociados a toxoplasmosis gestacional en el Nororiente Colombiano. Rev Cuid. 
2023 ;14(1):e2287. doi: http://dx.doi.org/10.15649/cuidarte.2287 

38. İnci A, Sohel MH, Babür C, Uslu S, Karademir GK, Yürük M, et al. Overview of One Health Concept 
Focusing on Toxoplasmosis. Turkiye Parazitol Derg. 2023;47(4):256-274. doi: 
https://doi.org/10.4274/tpd.galenos.2023.38039 

https://clinicalbiotec.com/
https://doi.org/10.3201/eid0901.020160
https://doi.org/10.69753/j.conr.2020.2.2.26-38
https://doi.org/10.18041/2390-0512/biociencias.2.10690
https://doi.org/10.4269/ajtmh.13-0722
https://www.elsevier.es/es-revista-infectio-351-articulo-guia-atencion-integral-prevencion-deteccion-S0123939212700188
https://www.medicinabuenosaires.com/revistas/vol81-21/n2/257.pdf
https://www.medicinabuenosaires.com/revistas/vol81-21/n2/257.pdf
https://doi.org/10.1016/j.ijpara.2020.11.001
doi:
https://doi.org/10.3201/eid2512.181565
https://doi.org/10.3389/fped.2022.894573
https://revibiomedica.sld.cu/index.php/ibi/article/view/256
https://doi.org/10.7705/biomedica.5858
https://doi.org/10.7705/biomedica.5858
https://doi.org/10.1093/trstmh/trad053
http://dx.doi.org/10.15649/cuidarte.2287
https://turkiyeparazitolderg.org/articles/an-overview-of-one-health-concept-focusing-on-toxoplasmosis/doi/tpd.galenos.2023.38039
https://doi.org/10.4274/tpd.galenos.2023.38039


Bionatura Journal  2025, 10.70099/BJ/2025.02.03.17                                    
 

 

 

 
14 

39. Aguirre AA, Longcore T, Barbieri M, Dabritz H, Hill D, Klein P, et al. The One Health Approach to 
Toxoplasmosis: Epidemiology, Control, and Prevention Strategies. EcoHealth.  2019;16 (1): 378–390. 
doi: https://doi.org/10.1007/s10393-019-01405-7 

40. Rostami A, Riahi SM, Gamble HR, Fakhri Y, Nourollahpour-Shiadeh M, Danesh M, et al. Global preva-
lence of latent toxoplasmosis in pregnant women: a systematic review and meta-analysis. Clinical Micro-
biology and Infection. 2020; 26(6): 673-683.  doi: https://doi.org/10.1016/j.cmi.2020.01.008 

41. Jeannel D, Niel G, Costagliola D, Danis M, Traore BM, Gentilini M. Epidemiology of Toxoplasmosis 
among Pregnant Women in the Paris Area. Int J Epidemiol. 1988; 17 (3): 595–602. doi: 
https://doi.org/10.1093/ije/17.3.595 

42. Neamah SR, Abdullah YJ. The relationship between ABO and rhesus blood groups with toxoplasmosis in 
Thi-Qar Province, Iraq. J Chem Health Risks. 2021;11(4):367–373. Available from: https://jchr.org/in-
dex.php/JCHR/article/view/141 

43. Flegr J, Preiss M, Klose J, Rottenberg ME. Toxoplasmosis-associated difference in intelligence and per-
sonality in men depends on their Rhesus blood group but not ABO blood group. PLoS One. 
2013;8(4):e61272. doi: https://doi.org/10.1371/journal.pone.0061272  

44. Magboul AM, Elamin E, Tamomh AG, Mohammed HY, Suliman MA, Ibrahim RM, et al. Toxoplasma 
gondii Infection and ABO Blood Group Association Among Pregnant Sudanese Women: A Case Study. 
Int J Womens Health. 2023;15:1375-1381. doi: https://doi.org/10.2147/IJWH.S419740 

45. Hosseini SA, Amouei A, Sharif M, Sarvi SH, Galal L, Javidnia J, et al. Human toxoplasmosis: a systematic 
review for genetic diversity of Toxoplasma gondii in clinical samples. Epidemiology and Infection. 2019; 
147:e36. doi: https://doi.org/10.1017/S0950268818002947 

46. Gavilán-Cabrera T, Fernández de Chilavert J, Trujillo Y, Wolke S. Percepción acerca de la toxoplasmosis 
en mujeres de 18 a 35 años de la ciudad de Luque. RCUPAP.  2023; 3(1):43-48. doi: 
https://doi.org/10.54360/rcupap.v3i1.122 

47. Celis-Giraldo D, García-López LL, Valencia-Hernández JD, Acosta-Dávila JA, Vargas-Montes M, Gó-
mez-Marín JE. Conocimientos, actitudes y prácticas sobre toxoplasmosis en dos comunas de Armenia, 
Quindío, con alta prevalencia de la infección. Rev Fac Nac Salud Pública. 2021; 40(1): e344576. doi: 
https://doi.org/10.17533/udea.rfnsp.e344576 

48. Contiero-Toninato AP. Conhecimento de toxoplasmose entre os profissionais e as (y las) mulheres grávi-
das nos serviços (embarazadas en los servicios) públicos de saúde. Salud(i)Ciencia. 2019; 23(4):1-2. Avai-
lable from: https://www.scielo.org.ar/scielo.php?script=sci_arttext&pid=S1667-
89902019000100006&lng=es 

49. Rosa-Junior W, Bezerra FF, Do Carmo-da Silva M, Prado-Quevedo SI.  Nivel de conocimiento de infec-
ción de toxoplasmosis y factores de riesgos en embarazadas del servicio de ginecología del Hospital Dis-
trital de Itauguá en el 2021. Rev Medicinae Signum. 2022;1(1):65-72. Available from: https://revis-
tas.unc.edu.py/index.php/fmunc/article/view/75/57 

50. Araújo EC da S, Castro M. de VM de, Dias-Filho CAA. Relevância clínica do conhecimento acerca da 
toxoplasmose congênita por parte das gestantes. REAS. 2024; 24(9):e16962. doi: 
https://doi.org/10.25248/reas.e16962.2024 

51. Merizalde-Mora AD, Vásconez-Benavides MN, Burgos-Saona AC, Agurto-Espinoza RV, Encalada-Pe-
ñafiel PA, Haro-Baque JJ, et al. Factores Socioeconómicos Asociados a la Presencia de Toxoplasmosis 
Adultos de 25 a 50 Años del Sector La Pampa, Recinto El Deseo del cantón Milagro, mayo- agosto 
2023. SAGA Rev. Cienc. Multidiscip. 2025; 2(2), 480-491. doi: https://doi.org/10.63415/saga.v2i2.127 

https://clinicalbiotec.com/
https://doi.org/10.1007/s10393-019-01405-7
https://doi.org/10.1016/j.cmi.2020.01.008
https://doi.org/10.1093/ije/17.3.595
https://jchr.org/index.php/JCHR/article/view/141
https://jchr.org/index.php/JCHR/article/view/141
https://doi.org/10.2147/IJWH.S419740
https://doi.org/10.54360/rcupap.v3i1.122
https://doi.org/10.17533/udea.rfnsp.e344576
https://www.scielo.org.ar/scielo.php?script=sci_arttext&pid=S1667-89902019000100006&lng=es
https://www.scielo.org.ar/scielo.php?script=sci_arttext&pid=S1667-89902019000100006&lng=es
https://revistas.unc.edu.py/index.php/fmunc/article/view/75/57
https://revistas.unc.edu.py/index.php/fmunc/article/view/75/57
https://doi.org/10.25248/reas.e16962.2024
https://doi.org/10.63415/saga.v2i2.127


Bionatura Journal  2025, 10.70099/BJ/2025.02.03.17                                    
 

 

 

 
15 

52. Deganich M, Boudreaux C, Benmerzouga I. Toxoplasmosis Infection during Pregnancy. Trop Med Infect 
Dis. 2023 ;8(1): 3. doi: https://doi.org/10.3390/tropicalmed8010003 

 
 
Received:14 July 2025     / Accepted: 23 August 2025         / Published: 15 September 2025  
 
Citation: Velásquez-Serra GC, Molleda-Martínez PM, Aguayo-Vera D. Toxoplasmosis in pregnant women 
in Guayaquil: Risk Factors and associated social Determinants of Health. Bionatura Journal 2025;2(3):17. doi: 
10.70099/BJ/2025.02.03.17 
Additional information: Correspondence should be addressed to glenda.velasquezs@ug.edu.ec 
Peer review information. Bionatura thanks anonymous reviewer(s) for their contribution to the peer review 
of this work using https://reviewerlocator.webofscience.com/  
ISSN.3020-7886 
All articles published by Bionatura Journal are made freely and permanently accessible online immediately 
upon publication, without subscription charges or registration barriers.  
Publisher's Note: Bionatura Journal stays neutral concerning jurisdictional claims in published maps and 
institutional affiliations.  
Copyright: © 2025 by the authors. They were submitted for possible open-access publication under the terms 
and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/li-
censes/by/4.0/). 
 

https://clinicalbiotec.com/
https://doi.org/10.3390/tropicalmed8010003
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

	(A)            (B)
	Figure 3. Statistically significant association between direct contact with cats and ethnic group, with the presence of gestational toxoplasmosis (P<0.05)

	Conflicts of interest: The authors declare that they have no conflicts of interest.
	Acknowledgements: The authors would like to thank the sixth-semester medical students in the Infectious Diseases course at the University of Guayaquil for their contribution to this research. They would also like to thank the patients for their suppor...
	




