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Abstract 
Toxoplasma gondii (T. gondii) infection during pregnancy is known to cause abortion, stillbirth and 
congenital infection. There are also reports of hydrocephalus, epilepsy, blindness and mental retardation 
among babies born to mothers with this infection. This study aims at establishing the seroprevalence of T. 
gondii and associated risk factors among pregnant women attending antenatal clinic in Aminu Kano 
Teaching Hospital, Kano. A total of 288 pregnant women were randomly selected and screened to 
determine the seroprevalence of Toxoplasmosis among them using the Enzyme Linked Immunosorbent 
Assay (ELISA) technique while the risk factors were assessed using structured questionnaire. Out of the 
288 pregnant women tested, 61.8% and 20.1% were positive for T. gondii IgM and 1gG respectively. The 
25-34 years age group constituted 55.6% and 53.5% of those positive for the IgM and IgG respectively. 
The IgM and IgG antibodies were highest in the second trimester with values of 47.1% and 69.0% 
respectively. Among the risk factors for Toxoplasmosis studied, statistically significant relationship was 
established using the Chi squared test between IgM antibody development and presence of cats in the 
household and handling their litter; history of miscarriages, stillbirths and blood transfusion; degree of 
meat cooking; source of drinking water; and educational background. However, for IgG development no 
statistically significant relationship (P>0.05) was established for history of stillbirth and transfusion; and 
handling of cat litter. The results obtained from this study indicated that Toxoplasmosis is a significant 
public health problem in the area of study. Health education during antenatal clinics on risk factors and 
preventive measures is required for pregnant women. There is the need to include screening for 
Toxoplasmosis as part of the antenatal investigation.   
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Introduction 
Toxoplasmosis, internationally considered as a major zoonosis is a parasitic disease caused by 
an apicomplexan protozoan parasite T. gondii, which is an obligate intracellular parasite found 
in many species of animals throughout the world and may cause a variety of clinical symptoms 
in humans and animals (Gilbert, 1999; Aarold & Spira, 2004). Domestic cats and other felines are 
definitive hosts for the disease while humans, mice, rats, sheep, cattle and certain birds are 
intermediate hosts (Arora & Arora, 2010). The parasites are found inside the reticulo endothelial 
cells and many other nucleated cells of the body and occur in three forms, the trophozoite, 
tissue cysts and occyst. The infection is acquired mainly by eating food or drinking water 
contaminated with oocysts or tissue cysts of T.gondii (Montoya & Liesenffeld, 2004). An infected 
mother rarely shows symptoms but may have a temporary parasitaemia and subsequently 
lesions develop in the placenta and the fetus may become infected. Although the great majority 
of infants born to mothers that acquire Toxoplasmosis during pregnancy are asymptomatic, 
effects such as abortions, early infant mortality and blindness are known to be associated with 
this zoonosis when mothers are infected during the first and second trimesters (Singh,2016). 
However, the risk of damage to the foetus is decreased when the infection is during the third 
trimester since most of the important developments have already occurred (De Oliveira, 2013). 
Another source of infection includes transplantation and immunosuppression especially during 
HIV infection which can result in the reactivation of latent infection (Campbell & Goldberg, 
2006). 
 
Considerable variations in seroprevalence of Toxoplasmosis have been reported in diverse 
regions and in different individuals which are mainly related to factors that expose the 
population to the infected cysts. Age, occupation, sanitary conditions, educational status, 
contact with cat, soil, ruminate animals and location have been the main determinant risk 
factors of infection by T. gondii. The overall seroprevalence of toxoplasmosis in Nigeria in a 
review by John & Clement (2016) is in the range of 20- 37% with increasing health impact 
among HIV patients and pregnant women. The risk of transmission of the disease is very high 
in Nigeria due to the favourable warm, humid climatic conditions and prevailing behavioural 
and socio-economic factors (Oyetunde et al., 2020). The IgG antibody seroprevalence in the 
general population was found to be23.9% in Maiduguri, Borno state by Kamani (2009)with a 
significant proportion of the females in the child bearing age. Another study in Plateau gave a 
prevalence of20.8% with handling of soil, eating rodents being significant risk factors (Uneke et 
al., 2007). The IgG and IgM seroprevalences among pregnant women in Gombe and Kaduna 
respectively were found to be 28.0% and 31.3% (Ballah et al. 2017; Halima et al., 2017). Having 
cats in the household, history of abortion, still birth and low level of education were associated 
with the risk of having toxoplasmosis in these studies.  
 
The purpose of this study is to determine the risk factors associated with and seroprevalence of 
T. gondii antibodies among pregnant women attending ante natal clinic in Aminu Kano 
Teaching Hospital (AKTH), Kano, Nigeria. 
 
Materials and Methods 
Study area - This cross-sectional study to study the seroprevalence and associated risk factors of 
T. gondii infection among pregnant women was carried out at the antenatal clinic of the 
Department of Obstetrics and Gynaecology of Aminu Kano Teaching Hospital, Kano, Nigeria 
between June and September 2016. 



Seroprevalence and Risk Factors associated with Toxoplasmosis in Pregnant Women Attending Antenatal Clinic in 
Aminu Kano Teaching Hospital, Kano State, Nigeria  

 

S. Abdullahi, B. A. Gwaram, DUJOPAS 6 (4): 28-36, 2020                                                                                       30 
 

Sample collection - This study was approved by the research and ethics committee of Aminu 
Kano Teaching Hospital, Kano. The purpose and the procedure of the study were explained to 
all participants and a written informed consent was obtained from the participants before 
samples were collected. A total of 288 venous blood samples were collected from consenting 
pregnant women aged 15 to 45 years using aseptic technique. Samples were immediately 
centrifuged and the sera separated and stored in plain bottles at – 200C until the time for testing 
(not more than one week). 
 
Data collection - The separated sera were assayed for anti-T. gondii IgG and IgM antibodies 
using ELISA test kits (WKEA MED Supplies, USA) following the manufacturer’s instructions. 
Optical densities were measured using a spectrophotometerat a wavelength of 450nm. From the 
reagent source, values of more than 18pg/ml are read as positive for both IgG and IgM. 
 
A structured questionnaire was used to assess selected risk factors based on the literature, 
which included age, educational status, gestational age, history of miscarriages and stillbirths, 
presence of cats at home, contact with cat’s litter, consumption of raw/undercooked meat, 
source of drinking water, and history of blood transfusion. 
 
Data were analysed using computer based statistical package for social sciences (SPSS) version 
20.0 and presented as frequencies and percentages. Chi square was used to determine statistical 
relation between means and a P value of ≤0.05 was considered as significant. 
 
Results 
There were 288 pregnant women that participated in this study and the results obtained are 
presented in Tables 1-3. The mean age of the participants was 27.13 ±5.4 and 182 (63.3%) are 
Hausa by tribe,20.8% are Fulani, 6.9%and 6.3% are Yorubas and Ibos respectively, and 2.8% 
were of other tribes. Fifty-eight(20.1%) and 178(61.8%) of the pregnant women tested for T. 
gondii antibodies were positive for IgG and IgM respectively. The 25-34yrs age group constitute 
53.4% and 55.6% of those that tested positive for IgG antibody and 1gM antibody respectively 
(Table 1). Table 2 shows the frequencies of the antibodies according to trimesters of pregnancy 
with IgG at 8.6%, 69.0% and 22.4% for the first, second and third trimesters respectively. IgM 
was recorded as 18.1%, 47.1% and 34.8% for the first, second and third trimesters respectively.  
Statistically significant relationship was obtained between IgM antibody development and 
presence of cats in the household (P=0.00); handling cat litter (P= 0.04); history of miscarriages 
(P=0.00); history of stillbirths(P=0.00); history of blood transfusion(P=0.04); eating undercooked 
meat (P=0.00); drinking well water (P=0.00); and being uneducated (P=0.00)as shown in Table 3. 
However, for IgG antibody development, while there is an established statistically significant 
relationship with five of the risk factors no relation was established with handling of cat litter 
(P=0.76); history of stillbirth (P=0.57); and history of blood transfusion (P=0.36). 
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Table 1. Seroprevalence of IgG and IgM of T. gondii in pregnant women based on Age Group 
___________________________________________________________________________ 
Age Group                n                Toxoplasma IgG                         Toxoplasma IgM 

                                                            +ve                      -ve                       +ve                     -ve 
(Years)   n(%)    n(%)n(%)               n(%)           n(%) 
15-24   93(32.3)               17(29.3)            76(33.0)              45 (25.3)            48 (43.6) 
 
25-34   146(50.7)             31(53.5)            115(50)               99(55.6)             47(42.7) 
 
35 and above  49(17.0)               10(17.2)            39(17.0)              34(19.1)             15(13.7) 
______________________________________________________________________________ 
Total   288(100)               58(100)            230(100)              178(100)           110(100) 

 

Table 2.  Seroprevalence of  IgG and IgM of T. gondii based on trimester of pregnancy                           

 

Trimester 

       IgG                              IgM  

       n (%)                         n (%) 

 

First trimester              

Second trimester                     

Third trimester                        

 

5 (8.6)                           32 (18.1)                           

40 (69.0)                       84 (47.1) 

13 (22.4)         62 (34.8) 

Total 58 (100)                        178 (100) 
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Table 3.  Risk Factors of Toxoplasmosis in Pregnant Women Attending antenatal at AKTH 

Risk Factor   IgM (n)      IgG (n)    

           Positive    Negative  χ2  P                        Positive     Negative     χ2            P    

Cats in household  

Yes   5 56     28 33            

     29.50 0.00                                         31.94  0.00         

No                            105   122                                         30       197 

Handling of cat litter  

Yes                                 174       102                                             56          220       

      4.3      0.04     0.09   0.76              

 No                                 4           8                                               2          10 

Water source  

Well                               61         21                                          29          53       

                                                                        9.48     0.00                                                6.67   0.01                             

Tap                               117      89                                          29        117 

Degree of meat cooking  

Undercooked                      43         8                                            9          42             

     13.30    0.00     0.24  0.05  

Well-cooked                     135    102                                            49        188 

Miscarriage  

Yes                                71         21                                               9         83         

      13.53   0.00     29.01  0.00         

No                                  107      89                                                49        147 

Stillbirth  

Yes                                 36       42                                                14         64            

      11.10    0.00       0.32    0.57                       

No                                  142     68                                                44        166 

Educational Background  

Educated                          119      103                                              17     205                  

                                                                         20.83     0.00                                                93.83     0.00 

Uneducated                      56        10                                               41    25 

Blood transfusion  

Yes                                 21 5     3         23                                 

                                                                         4.35     0.04                                                  0.85     0.36    

No                                 157    105                                              55       237 

P≤0.05 
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Discussion 
The seroprevalence of 20.1% for IgG antibody of Tgondii obtained among pregnant women in 
this study is lower than reports of 22.2% in Maiduguri (Ishaka et al,. 2009), 27.4% in Ibadan 
(Awobode & Olubi, 2014), 28% in Gombe (Ballah et al., 2017), and 29.1% in Zaria (Oyinloye at 
al.,2014). The disparity might be attributed to our larger sample size than most of the stated 
studies except for the study from Gombe. All these prevalences are within the range of 20-32% 
reported in the review by John & Clement (2016). However, Ifeoma (2019) from Benue reported 
an IgG seroprevalence of 41.1%.Studies from Gabon and Brazil reported seroprevalence of 56% 
and 49.2% respectively (Alvarado et al., 2006; Mickoto et al., 2010). A systematic review in Iran 
by Masoud (2016) gave a value of 38%. These higher seroprevalences might be due to the socio-
cultural differences of keeping cats and dogs at homes which are reported to have higher 
toxoplasma antibody seroprevalence of 25% compared to values of 6.7% and 4.6% for sheep and 
goats respectively (Joshua et al., 2009; Kamani et al., 2010). Another explanation to this may also 
be due to the consumption of raw and insufficiently cooked meat that may be practiced in these 
areas mentioned above. The 61.8% seroprevalence of toxoplasma IgM in this study is higher 
than what was reported in other parts of Nigeria: 0.8% in Zaria (Oyinloye et al, 2014), 7.3% from 
Benue (Ifeoma et al., 2019), 7.6% from Lagos (Deji-Agbola et al., 2011), even though a prevalence 
of 31.3% was reported among pregnant women by Halima (2017) in Kaduna. Similarly, lower 
IgM antibody seroprevalence of 2.73% and 4.4% were reported from Cameroon and Democratic 
Republic of Congo respectively (Njunda et al., 2011; Yobi et al., 2014). Additionally, the 
systematic review from Iran gave an overall IgM antibody seroprevalence of 4% (Masoud et al., 
2016).This notable difference may be attributed to geographical location and weather. Further 
explanation to our high prevalence is the rainy season period during which our study was 
conducted which favours survival of the oocysts in the soil and hence the likelihood of 
transmission. Variations in seroprevalence among different areas and countries could be 
explained by differences in geographical and climatic conditions, food habits, personal hygiene 
and management systems of food animals, all of which play important roles in the 
epidemiology of T. gondii infection(Al Qurashi, 2001).The high level of IgM value obtained 
might be associated with reduction in immunocompetence during pregnancy. IgM antibodies 
are produced during the first week following infection and reach a plateau within one month, 
usually decreasing after one to six months (Robert-Gangneux & Darde, 2012). However, IgM 
antibodies have been shown to persist in some patients for months or years(Gras et al., 2004)). 
The persistent level of chronic infection (IgG) in this study suggested limited knowledge on and 
poor preventive measures practice against acquisition of Toxoplasmosis by the pregnant women. 
The 25-34yrs age group was found to have the highest seroprevalence of 53.5% and 55.6% for 
the IgG and IgM antibodies respectively. This finding is similar to the IgM value of 51.1% 
obtained in Kaduna and the report from Maiduguri that showed that the seroprevalence of T. 
gondii infection is highest among women of child bearing age in the general population (Kamani 
et al., 2009; Halima et al., 2017). Some of the factors responsible for variation among the different 
age groups include the level of personal hygiene and socio-economic status of the family, thus 
highlighting the need to continue to educate women of child-bearing age on prevention of 
Toxoplasmosis.  
 
Seroprevalence of T. gondii IgG and IgM antibiodies value are highest in the second trimester 
with value of 69.0% and 47.1% respectively. This finding is similar to reports from Gombe and 
Kaduna that also showed highest prevalence in the second trimester (Ballah et al.,2017; Halima 
et al., 2017) but differs from the report by Awobode & Olubi (2014) that gave the highest 
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prevalence in the third trimester. This might be explained by the fact that most women do not 
go for antenatal care at first trimester which allows for health education on nutrition and 
personal hygiene that may help in reducing the chance of transmission of Toxoplasmosis. The 
significance of this finding is that second trimester infection are associated with abortions, early 
infant mortality and blindness (Singh,2016) while the foetus has increased risk of becoming 
infected with third trimester Toxoplasmosis but with less risk of damage since most of the 
important developments have already occurred (De Oliveira, 2013). The risk of infection being 
passed onto the foetus is reported to increase with 15-20% in the first trimester, 30 – 45% in the 
second, 60 – 65% in the third trimester (Gilbert, 1999).  
 
Statistically significant relationship was established between IgM antibody development and 
presence of cats in the household and handling of their litters; history of miscarriages, stillbirths 
and blood transfusion; degree of meat cooking; source of drinking water; and levels of their 
educational attainment. However, for IgG development, no statistically significant relationship 
was established for history of stillbirth and transfusion; and handling of cat litters. This finding 
is similar to reports from Kaduna by Halima (2017) that established a statistically significant 
relationship between the IgM antibody and miscarriages, low level of education and presence of 
cats in the household. The relationship with low level of educational achievement could be due 
to differences in knowledge and practice of personal hygiene. This is in agreement with the 
findings of other authors who reported that lower levels of education were significantly 
associated with increased risk of Toxoplasmosis. A review of 148 recently infected individuals in 
USA concluded that exposure to certain raw/undercooked foods and the presence of kittens in 
the house are risk factors for the development of toxoplasmosis (Jeffrey et al., 2009). 
Additionally, the systematic review from Iran by Masoud (2016) further established a 
relationship with presence of cats and the development of IgM and IgGT. gondii antibodies. 
Another report from Ibadan showed a relationship with source of drinking water in addition to 
cats in the development of IgG antibody (Awobode & Olubi, 2014). The study from Gombe by 
Ballah (2017) reported a positive relationship of IgG antibody and stillbirth which is in contrast 
to our findings of no relationship with stillbirth. 
 
We found a statistically significant relationship between blood transfusion and development of 
IgM antibody. This is a pointer to a likely relationship between acute or recent T. gondii 
infection and history of transfusion among the study population. This finding might be 
important in transfusion transmissible infections among pregnant women and other 
immunocompromised individuals that needs further investigation. 
 
The major limitation of this study is the period during which the study was carried out in the 
area that coincide with the rainy season that may encourage the survival of the oocyst of 
T.Gondii thereby increasing the chance of contracting the disease and the development of 
antibodies. 
 
Conclusion 
This study highlights the high prevalence of toxoplasmosis among pregnant women in the area 
and elucidate the risk factors associated with the development of the disease. There is need to 
include the testing of Toxoplasma as a part of the antenatal investigation and health education on 
preventive measures is required for pregnant women attending antenatal clinic. Further studies 
on this topic in this area on seasonal variation and generally on relationship of toxoplasmosis 
and risk of transmission through blood transfusion is also advocated.  
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