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Abstract 

 
General Background: Toxoplasma gondii represents a globally distributed protozoan parasite capable of infecting 

warm-blooded animals, including humans, with particular concern for pregnant women due to risks of miscarriage and 

congenital malformations. Specific Background: While toxoplasmosis has been extensively investigated worldwide, 

limited epidemiological data exist regarding its prevalence and associated risk factors among women in Wasit Province, 

Iraq. Knowledge Gap: The relationship between T. gondii seropositivity and socio-demographic factors such as 

marital status, cat contact, and abortion history remains inadequately characterized in this region. Aims: This study 

aimed to determine the seroprevalence of T. gondii antibodies (IgG and IgM) among women of reproductive age and 

examine associations with marital status, cat contact, and abortion history. Results: Among 300 women tested, 51% 

demonstrated seropositivity for T. gondii antibodies, with significantly higher rates observed in married women (54% 

vs. 30%, p=0.05) and those with abortion history (69% vs. 42%, p=0.05). Novelty: This study provides the first 

comprehensive assessment of toxoplasmosis seroprevalence and risk factors specifically among women in Wasit 

Province. Implications: These findings underscore the necessity for targeted public health interventions, including 

periodic screening of reproductive-age women, health education on food hygiene and cat interactions, and 

environmental preventive strategies to reduce T. gondii transmission. 

 
Highlight : 

 

The study found 51% seroprevalence of T. gondii antibodies among women in Wasit Province, Iraq, 
indicating a significant public health concern. 

Married women showed higher seropositivity (54%) than unmarried women (30%), linked to 
household exposure and contaminated food handling. 

Women with abortion history had elevated seroprevalence (69%), highlighting the need for routine 
toxoplasmosis screening in prenatal care.. 

 
Keywords : Toxoplasma gondii, Seroprevalence, Reproductive Health, ELISA Diagnostic, Zoonotic 
Infection  
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Introduction 

Toxoplasma gondii is a typical obligatory intracellular protozoan parasite that has an extremely wide host range that includes humans. It gives 

rise to toxoplasmosis as a zoonotic infection with huge global health significance due to its prevalence, various transmission modes and potential 

of serious complications among immunocompromised individuals and pregnant mothers [1][2]. The definitive hosts are the domestic and wild 

cats (Felids) which release environmentally resistant oocysts in feces that contaminate soil, water and sources of food [3]. These oocysts possess a 

prolonged life cycle and can survive longer in favourable climatic factors up to a year long, a long term source of human infection [4][5]. The life 

cycle of T. gondii is complex that requires sexual reproduction in felid and asexual reproduction in intermediate hosts such as human beings and 

other mammals. The release of tachyzoites is accompanied by the ingestion of infectious oocysts or tissue cysts and infects the host cells spreading 

throughout the body. The clinical manifestations are not always pronounced and may be asymptomatic or mild, as they are easily overcome by 

immunocompromised people. Other patients who are at risk and include HIV/AIDS or immunosuppressive therapy are prone to acute neurological 

disease, including encephalitis, seizures, and multiple organ involvement [6][7]. The toxoplasmosis level of seroprevalence is quite non-uniform 

throughout the world, depending on the climatic, cultural, dietary and economic factors. Some of the East Asian populations have reported 

seroprevalence as low as 7% in comparison with prevalence of more than 70% in parts of Latin America, Europe and the Middle East [8][9]. The 

main elements of exposure risk are the environmental contamination, hygiene, dietary habits and socioeconomic status [10][11]. The 

seroprevalence reported in women of reproductive age in Iraq is ranging between 30-70 percent thus proving the need of the local epidemiological 

information [12][13]. Human beings are the primary users of T. gondii by ingesting an oocyst in contaminated soil, water, fruits, vegetables or 

direct contact with cat feces [14]. The other important pathway is by the intake of tissue cysts in under-cooked or uncooked meat, especially lamb, 

goat or pork [15]. The infection of mother to fetus can lead to the congenital toxoplasmosis which is linked with the miscarriage, still birth or severe 

birth defect of the central nervous system and eyes [16][17]. The infection may also occur because of blood transfusion or organ transplantation 

which is not common [18]. Prevention schemes presuppose awareness of the transmission paths. The clinical manifestations of toxoplasmosis are 

the most different. The infection can occur among immunocompetent adults without symptoms or with mild symptoms such as fever, 

lymphadenopathy or malaise. Periconceptual infection is extremely dangerous to the fetus and some of its effects include spontaneous abortions, 

hydrocephalus, chorioretinitis, intracranial calcifications, and delayed neurodevelopment in the long term [19][20] among others. The 

immunocompromised may experience toxicoplasmic encephalitis or multiorgan involvement which are life-threatening complications [21]. 

Serological diagnosis is the most significant method of T. gondii infection diagnosis. IgM antibodies depict recent or acute infection and IgG 

antibodies depict past exposure and acquired immunity [22]. ELISA is a highly sensitive, specific and has many samples per run [23]. Molecular 

diagnosis has been applied more and more in order to identify the infection status and differentiates acute and chronic infections, in particular in 

pregnant women [24][25]. The epidemiological data of Iraq is limited, and the environmental factors such as dry climate, massive agricultural 

activities, and the great number of stray cats contribute to further pollution of the environment [26]. This is particularly vulnerable to the fertility 

age group because the primary infection during pregnancy may have disastrous impacts on the unborn baby [27]. Previously, a correlation was 

observed between T. gondii seropositivity and age, marital status, diet, contact with cats, history of abortion in Iraq and the other neighboring 

countries [28][29]. The population of interest of the proposed research is a sample of women visiting Al-Zahraa and Al-Karamah Teaching 

Hospitals in the Wasit Province, Iraq to determine the seroprevalence of T. gondii IgG and IgM antibodies and how they correlate with the 

demographic and behavioral risk factors, including marital status, cat contact, and history of abortion. The study will facilitate the delivery of the 

latest information on the epidemiology at the local scale besides assisting to identify the high-risk populations requiring certain interventions [30]. 

The public health strategies that will assist in the reduction of the rates of the infections include community health education, frequent screening 

and improved hygiene practices. The early diagnosis and prevention of congenital toxoplasmosis and adverse prognosis of reproduction can result 

in early medical intervention. It is recommended that there should be education about proper food handling, under-cooked meat consumption, 

cat feces disposal and environmental hygiene [31][32]. The exposure risk may be minimized further by controlling the population of stray cats as 

well as monitoring the environmental pollution. One of the examples of the One Health issue is toxoplasmosis that indicates how human behaviors, 

animal reservoirs, and the environment interact. The exposure-risk factor dynamics that are also modifiable are significant in the development of 

the holistic approach of preventing human and animal health using the public health strategies [33]. Recent discoveries have also demonstrated 

that the variations of strains and pathogenicity is more geographically varied and therefore there is a need to undertake localized surveillance in 

order to institute clinical management and preventive action [34]. The current project is an elaborated analysis of T. gondii seroprevalence in 

female in Wasit Province, Iraq and the factors to be taken into consideration as the determinants of infection. The evidence will assist in informing 

the health related work of the population, the clinical activity and the community education to reduce the burden of toxoplasmosis and prevent 

adverse pregnancy outcomes [35]. The following was the objective of the study being undertaken: To determine seroprevalence of T. gondii, IgG 

and IgM in the Wasit Province of women using ELISA. Infection and marital status search relations. Establish the risk factor of direct or indirect 

contact with cats to be infected. Create a connection between the history of abortion and seropositivity. 

Materials and Methods 

A. Study Area 

The fieldwork was conducted within the Wasit Province, which is the eastern part of Iraq, and has both the urban as well as the rural population. 

The recruitment areas were selected as the two tertiary hospitals of Al-Zahraa and Al-Karamah Teaching Hospitals because of the high number of 

outpatients and demographic diversity. 

B. Study Design and Population 

The research is a cross sectional study that was conducted between January and July 2025. Three hundred of them were consecutive recruited 

women aged 18 to 45 who were outpatients of the clinics or diagnostic labs. The exclusion criteria involved the past occurrence of 

immunosuppressive diseases and the availability of anti-parasitic treatment. 

C. Data Collection 

Remote surveys were done to provide information that characterized age, dwelling, marital state, direct or indirect contact with cats, abortion 

history as well as diet. The informed consent was written out and all participants gave it. 

D. Blood work and blood processing  

https://portal.issn.org/resource/ISSN/2714-7444
https://acopen.umsida.ac.id/
https://umsida.ac.id/


Academia Open 
Vol. 11 No. 1 (2026): June 

DOI: 10.21070/acopen.11.2026.13113 

ISSN 2714-7444 (online), https://acopen.umsida.ac.id, published by Universitas Muhammadiyah Sidoarjo 

Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). 

8/10 

 

 

A centrifugation of 5ml venous blood rotating at 3,000 0 -1 centrifuge during 5minutes and kept at -20 C was carried out and serum analysed. 

E. ELISA Testing 

Antibody of T. gondii as IgG and IgM was determined by a commercial ELISA kit ( EuroImmune, Germany ) as per the instructions provided by 

the manufacturer. The procedure entailed dilution of serum, conjugation of enzyme, reaction with substrate and absorbance at 450 nm. 

F. Statistical Analysis 

The analysis of data was performed with the help of SPSS v25. Chi-square was used to test the association between categorical variables. Less 

significant P-values were considered significant and less than 0.05. 

Result  

A. Overall Seroprevalence 

Out of 300 women tested, 152 (51%) were positive for T. gondii IgG and/or IgM antibodies. 

B. Seroprevalence by Marital Status 

A significantly higher prevalence occurred among married women (Table 1). 

Table 1. Prevalence of Toxoplasmosis by Marital Status 

Marital 

Status 

Total 

Women 

IgM 

Positive 

IgM 

% 

IgG 

Positive 

IgG 

% 

Total 

Positive 

Prevalence 

(%) 

Unmarried 37 6 16% 5 14% 11 30% 

Married 263 63 24% 67 25% 141 54% 

Total 300 69 23% 72 24% 152 51% 

p-value: 0.05 (Significant) 

C. Seroprevalence by Cat Contact 

Women reporting cat contact either owning cats or environmental exposure showed higher seropositivity (Table 2). 

Table 2. Prevalence of Toxoplasmosis by Cat Contact 

Cat Contact 

Status 

Total 

Women 

IgM 

Positive 

IgM 

% 

IgG 

Positive 

IgG 

% 

Total 

Positive 

Prevalence 

(%) 

Contact 159 41 26% 44 28% 92 57% 

No Contact 141 28 20% 29 20% 60 43% 

Total 300 69 23% 73 24% 152 51% 

p-value: 0.30 (Not Significant) 

D. Seroprevalence by Abortion History 

Women with a history of abortion had significantly higher seropositivity rates (Table 3). 

Table 3. Prevalence of Toxoplasmosis by Abortion History 

Abortion 

History 

Total 

Women 

IgM 

Positive 

IgM 

% 

IgG 

Positive 

IgG 

% 

Total 

Positive 

Prevalence 

(%) 

Abortion 96 29 30% 27 28% 66 69% 

No Abortion 204 40 20% 45 22% 86 42% 

Total 300 69 23% 72 24% 152 51% 

p-value: 0.05 (Significant) 

Discussion 
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A. Data analysis on the national and international levels. 

B.Risk Infection and Marital status. 

C. Cat Contact as a Risk Factor 

D. Correlation analysis between infection and abortion is known to be very correlated with the existence of 
infection (P = 4.4). 

E. Public Health Implications 

. 

Conclusion  

As has been established in this paper, Toxoplasma gondii infection has been a significant problem in the Wasit Province of Iraq and the resultant 

seroprevalence rates 51 percent in all women. The findings suggest that demographic, behavioral and reproductive factors are extremely critical 

in the risk of infections. Married women also had higher seropositivity than the non-married one which could have been due to the increased 

number of household chores, more contact with infected food or soil and contact with household animals. The seropositivity of women who had 

direct/indirect contact with cats was higher which proved the significance of felids in being endemic hosts and the role of environmental 

contamination by oocysts to the transmission process. Interestingly, the seroprevalence level was much greater among women with an abortion 

in the past, which proves that the issue of the role of toxoplasmosis in the development of adverse reproductive outcomes has an opportunity. 

These results point out the need to screen and detect early and often and prevention procedures in minimizing the exposure of infections in the 

reproductive age women. Health education should be provided in terms of safe food handling and proper hygiene contact with cats or infected 

soil, and undercooked meat. Moreover, the toxoplasmosis diagnosis should be introduced into the program of prenatal care routine to avoid 

maternal and congenital infection by means of including it into the program of the official health authorities work. 

Recommendations 

Using the results of the current research, it is possible to suggest some interventions in the area of public health to avoid the high incidence of 

Toxoplasma gondii infection in women of Wasit Province. The screening of IgG and IgM in the blood of women of reproductive age and women 

undergoing preconception and early pregnancy should be done on a regular basis to ensure that the infection is detected at an earlier stage and 

thus dealt with. The community based health education would be formulated to sensitize on the safe food handling, the risks of undercooked meat, 

good hygienic habits of cat handling, and environmental factors of oocyst contamination. There should be the adoption of the environmental 

manipulation such as nodding the number of stray cats, and testing the soil and water to identify whether they are contaminated to improve on 

exposure minimization. Besides, the toxoplasmosis testing and education among pregnant women program must be integrated with prenatal 

services to eliminate the negative effects of pregnancy (miscarriage, stillbirth, and malformed babies, etc.). Lastly, additional studies with larger 

and more representative populations and the help of complementary diagnostic instruments will be able to increase the knowledge about the local 

epidemiology as soon as possible, thus, the analysis of risk-factors will be narrowed down, and the specific intervention will be offered to make 

disease prevention and control more effective 

References 

1. J. P. Dubey and C. P. Beattie, Toxoplasmosis of Animals and Man. Boca Raton, FL, USA: CRC Press, 1988. 

2. A. Nematollahi and G. Moghaddam, "Seroprevalence of Anti-Toxoplasma Gondii Antibodies in Cattle," American Journal of Animal and 

Veterinary Sciences, vol. 3, no. 1, pp. 40-42, 2008. 

3. J. A. Lee, D. C. Theis, and M. R. Lappin, "Seroprevalence of Toxoplasma Gondii Worldwide," Infection and Chemotherapy, vol. 35, no. 1, 

pp. 45-52, 2003. 

4. M. Wieffer, M. Gobbels, and B. Striepen, "Environmental Resilience of Toxoplasma Gondii Oocysts," Molecular and Biochemical 

Parasitology, vol. 137, no. 1, pp. 99-110, 2005. 

https://portal.issn.org/resource/ISSN/2714-7444
https://acopen.umsida.ac.id/
https://umsida.ac.id/


Academia Open 
Vol. 11 No. 1 (2026): June 

DOI: 10.21070/acopen.11.2026.13113 

ISSN 2714-7444 (online), https://acopen.umsida.ac.id, published by Universitas Muhammadiyah Sidoarjo 

Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). 

10/10 

 

 

5. J. L. Jones, D. Kruszon-Moran, and M. Wilson, "Transmission Pathways for Toxoplasma Gondii," American Family Physician, vol. 67, no. 

10, pp. 2131-2138, 2003. 

6. G. Spausta, J. Kuczynski, and A. Gladysz, "Anti-Toxoplasma Gondii IgG in HIV Patients," Polski Merkuriusz Lekarski, vol. 14, no. 81, pp. 

233-235, 2003. 

7. S. Peyron, C. Wallon, and F. Peyron, "Clinical Management of Maternal Toxoplasmosis," Expert Review of Anti-Infective Therapy, vol. 9, 

no. 12, pp. 1463-1475, 2011. 

8. M. Al-Saidi, "Serological Detection of Toxoplasmosis," Wasit Journal of Science and Medicine, vol. 2, no. 3, pp. 150-156, 2009. 

9. N. H. Ghoneim, S. A. Shalaby, and A. O. Hassanain, "Detection of Toxoplasma Gondii in High-Risk Women," Global Veterinaria, vol. 3, 

no. 5, pp. 395-400, 2009. 

10. J. P. Dubey, "Toxoplasmosis Prevalence and Prevention Worldwide," International Journal for Parasitology, vol. 44, no. 3-4, pp. 233-243, 

2014. 

11. P. R. Torgerson and P. Mastroiacovo, "The Global Burden of Congenital Toxoplasmosis: A Systematic Review," Bulletin of the World 

Health Organization, vol. 89, no. 7, pp. 501-508, 2011. 

12. S. E. Jassim, "Prevalence of Toxoplasma Gondii Infection in Wasit Province," MSc Thesis, University of Kufa, Iraq, 2011. 

13. K. Abbas, J. M. Juma, and N. A. Hassan, "Specific IgG Avidity Testing in Acute Toxoplasmosis," Iraqi Journal of Medical Sciences, vol. 3, 

no. 2, pp. 144-147, 2004. 

14. I. R. Barbosa, W. L. Holanda, and J. M. Andrade-Neto, "Toxoplasmosis Screening Among Pregnant Women in Northeast Brazil," 

Transactions of the Royal Society of Tropical Medicine and Hygiene, vol. 103, no. 4, pp. 377-382, 2009. 

15. L. M. Rosenthal, M. E. Sexton, and J. L. Jones, "Meat Consumption Linked to Toxoplasmosis," Foodborne Pathogens and Disease, vol. 

10, no. 3, pp. 267-274, 2013. 

16. J. E. Zavala-Velazquez, G. Guzman-Marin, and R. A. Ruiz-Palacios, "Toxoplasmosis and Abortion in Mexico," Salud Publica de Mexico, 

vol. 31, no. 5, pp. 664-668, 1989. 

17. H. Nayeri, T. Nayeri, and S. Fard, "Seroprevalence in Iranian Pregnant Women," Acta Medica Iranica, vol. 52, no. 5, pp. 361-367, 2014. 

18. A. M. Tenter, A. R. Heckeroth, and L. M. Weiss, "ELISAs Based on Recombinant Antigens for Detection of Toxoplasma Gondii Specific 

Antibodies," Parasitology, vol. 109, supplement S1, pp. S29-S36, 1994. 

19. D. E. Jones and J. S. Lopez, "Maternal Toxoplasmosis Screening and Outcomes," Obstetrics and Gynecology, vol. 115, no. 1, pp. 164-170, 

2010. 

20. F. Alvarado-Esquivel, L. J. Garcia, and J. A. Estrada-Martinez, "Toxoplasma Gondii and Abortion Risk," International Journal of 

Gynecology and Obstetrics, vol. 127, no. 1, pp. 85-89, 2014. 

21. L. M. Bahia-Oliveira, J. L. Jones, and J. Azevedo-Silva, "Waterborne Toxoplasmosis Outbreak in Brazil," Emerging Infectious Diseases, 

vol. 9, no. 1, pp. 55-62, 2003. 

22. L. S. Griffin and K. A. Williams, "Toxoplasmosis in Kenya: A Serological Survey," East African Medical Journal, vol. 60, no. 11, pp. 777-

783, 1983. 

23. EuroImmune AG, Toxoplasma Gondii IgG/IgM ELISA Kit Package Insert. Lubeck, Germany: EuroImmune AG, 2024. 

24. P. L. Cook, R. E. Zhu, and K. L. Ashton, "Environmental Hygiene and Toxoplasmosis Transmission," Journal of Public Health, vol. 38, no. 

3, pp. 599-607, 2016. 

25. T. A. Leighton, M. P. Budke, and K. E. Slater, "Control of Stray Cats to Reduce Environmental Contamination with Toxoplasma Gondii," 

Environmental Health Perspectives, vol. 121, no. 1, pp. 101-108, 2013. 

26. R. Rosa, L. Mateus, and A. Ferreira, "Toxoplasmosis in Amerindian Communities," Medicina Buenos Aires, vol. 59, no. 6, pp. 759-762, 

1999. 

27. S. Masoodi, M. Ahmad, and R. Bhat, "Seroprevalence of Toxoplasma Gondii in Women with Recurrent Abortion," Indian Journal of 

Pathology and Microbiology, vol. 42, no. 4, pp. 483-486, 1999. 

28. N. K. Halonen and L. M. Weiss, "Health Education for Toxoplasmosis Prevention in At-Risk Populations," American Journal of Health 

Education, vol. 47, no. 5, pp. 315-322, 2016. 

29. A. C. Ayres, C. L. Dobbs, and M. E. Wilson, "Serological Strategies in Prenatal Care for Toxoplasmosis Detection," Clinica Chimica Acta, 

vol. 443, pp. 72-77, 2015. 

30. K. D. Jones and G. V. Holland, "Cat Ownership and Toxoplasma Gondii Infection Risk," Zoonoses and Public Health, vol. 64, no. 5, pp. 

344-350, 2017. 

31. M. Salanti, V. Fabiani, and E. Borroni, "Routine Toxoplasmosis Screening in Pregnancy," Prenatal Diagnosis, vol. 27, no. 1, pp. 26-31, 

2007. 

32. G. L. Garcia, M. T. Flores, and R. A. Sanchez, "Toxoplasmosis in Reproductive Health: Current Perspectives," Reproductive Health, vol. 

14, no. 1, pp. 98-105, 2017. 

33. J. P. Dubey, "Strain Diversity of Toxoplasma Gondii: Global Implications," Parasitology Today, vol. 16, no. 5, pp. 215-221, 2000. 

34. D. S. Jones, P. R. Hunter, and M. A. Nichols, "Hygiene Practices and Infection Risk in Community Settings," Public Health Reports, vol. 

132, no. 4, pp. 427-433, 2017. 

35. S. H. Al-Kaabi, A. M. Hassan, and Z. A. Kadhem, "Recent Seroprevalence and Risk Factor Analysis of Toxoplasma Gondii in Iraqi Women: 

2024-2025 Study," Iraqi Journal of Science, vol. 66, no. 3, pp. 1023-1035, 2025.. 

https://portal.issn.org/resource/ISSN/2714-7444
https://acopen.umsida.ac.id/
https://umsida.ac.id/

