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Abstract 
Background: Toxoplasmosis during pregnancy can causes adverse outcomes. 
Regarding its importance in prenatal care, seroprevalence of Toxoplasma gondii 
infection among pregnant women was studied in Ardabil City, during 2021-
2022. 
Methods: In a cross–sectional study with a cluster sampling, 244 pregnant 
women that attended in health care centers of Ardabil City, Ardabil Province, 
Iran in 2021-2022 were selected. Serum samples were collected and Anti- Toxo-
plasma IgM (immunoglobulin M) and IgG (immunoglobulin G) was detected. 
Furthermore, a questionnaire filled for all participants during samples collection 
and risk factors assessed. Data were analyzed by SPSS software.  
Results: Participant's age ranged from 16 to 43 years with average of 23± 5.24 
years. IgG anti- T. gondii antibody was detected in 22.1% of pregnant women 
(54/244). In none of participants IgM anti- Toxoplasmosis antibody was detect-
ed. There was no significant relationship between demographic variables and 
risk factors of toxoplasmosis with serology test results. 
Conclusion: Approximately, 77.9% of pregnant women had no antibody 
against the T. gondii infection. Therefore, health education, counseling of preg-
nant women and screening in high-risk pregnant women is recommended to 
prevent from fetal complications. 
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oxoplasmosis is a preventable infec-

tious disease caused by the parasite 
Toxoplasma gondii. It can be infected 
humans by two major routes oral and 

transplacental transmission (1). Toxoplasmosis 
infects humans widely and is almost endemic 
in all parts of the world (2). 

Toxoplasmosis in pregnancy may cause a se-
rious effect on mother and particular on the 
fetus and congenital toxoplasmosis (3). Mis-
carriage, severe abnormalities, developmental 
delays, hydrocephalus, intracerebral calcifica-
tion, blindness, and epilepsy intrauterine fetal 
death (IUFD) are from the complications 
caused by this parasite (4-5). It associates with 
a wide range of clinical symptoms and their 
pattern is under effect of age and immune sta-
tus of the host (6-7). In 80%-90% of cases this 
infection may be asymptomatic with mild 
non-specific illness such as fever, malaise, and 
swollen lymph nodes. Its clinical aspects are 
serious in newborns and immunocompro-
mised individuals (2). 

Because of asymptomatic nature, lack of re-
sources, and least priority in the health care 
policy, this infection is not considered in rou-
tine screening or surveillance programs (8). 
Determining the number of cases of congeni-
tal toxoplasmosis is more difficult than esti-
mating seroprevalence of T. gondii. In the 
United States, 400 to 4000 infants are born 
with congenital toxoplasmosis annually (3). 
The global annual incidence is estimated to be 
around 200,000 cases, with high burdens in 
South America and some Middle East and 
low-income countries (3). Therefore, general 
information about the exact prevalence of the 
disease is doubtful. Dubey et al. reported the 
burden of toxoplasmosis in congenitally in-
fected children is very high in Brazil. As it is 
estimated of 1 infected child per 1000 births, 
2649 children with congenital toxoplasmosis 
are likely to be born annually in Brazil (9). The 
result of studies shows different prevalence in 
different areas: 33% in Iran (10), 34% in Paki-

stan (11), 31% in Turkey (12), 55.8% in Ro-
mania (13), 31.5% in Austria (14), 13.8% in 
Italy (16), 82.6% in Lebanon (17). There were 
limited studies about anti-toxoplasmas anti-
bodies prevalence in the Ardabil region. Dary-
ani & Sagga (15) and Alimohammahi et al. 
(16) reported its prevalence 34.7% and 42.3%, 
respectively. 

Today, Covid-19 has attracted all the atten-
tion and this subject lead to more ignorance. 
Toxoplasmosis screening is not clearly includ-
ed in routine screening protocols in Iran (17). 

Regarding to complications related to toxo-
plasmosis infection during pregnancy and lack 
of studies about its infection prevalence in 
Ardabil County to estimate of the seropreva-
lence of anti-toxoplasmas antibodies among 
pregnant women in recent years, this study 
was conducted with the aim of determination 
of the seroprevalence of T. gondii in pregnant 
women in Ardabil. 

 

Materials & Methods 
  

Design of study was approved in Ethics 
Committee of the Ardabil University of medi-
cal sciences No IR.ARUMS.REC.1399.180. 
No additional blood sampling and financial 
cost were imposed on the participants. 

This study was conducted as a cross-
sectional during 2021-2022. The study popula-
tion was all pregnant women who attended to 
the outpatient in the health care center. The 
numbers of samples were calculated 244, 
based on the statistical formula for sample size. 
Inclusion criteria was pregnant woman with 
the gestational age of less than 14 weeks and 
first referring to laboratory tests as routine 
prenatal care. These numbers were divided 
into 39 prenatal health care centers, according 
to the cluster sampling, population covered by 
each health center. After the achievement in-
formed consent form, a questionnaire was 
filled at the time of sample collection. The 
questionnaire consisted of two parts: part I 

T 
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including mother's age, height, weight, job, 
location, abortion, number of family members, 
number of children, and part II consist of in-
formation about risk factors of T. gondii such 
as eating raw meat, eating raw vegetables, gar-
dening without gloves, caring of cat. Blood 
samples were taken from mothers at the same 

time as the first routine pregnancy tests .All of 
the pregnant women were tested for specific 
IgG and IgM of T. gondii antibodies.  

For measurement of IgG and IgM antibod-
ies in serum samples against T. gondii, the 
ELISA kit (Pishtazteb, Iran) used. The inter-
pretation of the results was considered accord-
ing to the manufacturers recommendations.  

Data were statistically analyzed using SPSS v 
21 software (IBM Corp., Armonk, NY, USA). 
The Chi-square and t-test and descriptive 

methods were used for data analysis. The sig-
nificant levels of 0.05 were used for all statisti-
cal analysis. 

 

Results 
 

From 244 pregnant women, the youngest 
participant had 16 years and the oldest one 
had 43 years old with an average of 23.06± 
5.24 years. The average of weight and height 
of participants were 70.23± 11.85 kg and 
163.06± 19.76 cm, respectively. 

Most of participants were housewife, diplo-
ma, had 2 times pregnancy, with 8 weeks ges-
tational age, and had two children. 37 women 
had stillbirth and 49 women had abortion his-
tory (Table 1).  

 
Table 1: Demographics characteristic of studied pregnant women 

 

Variable Number 
(%) 

Variable Number (%) 

 
Job 

Housewife 226 (92.6)  
Gestational 

age 
(week) 

< 9 173 (70.90) 
Employ 9 (3.7) 9-12 59 (24.15) 
Student 7 (2.9) 12 10 (4.15) 
Nongovernmental 2 (0.8) > 12 2 (0.8) 

 
Education 

Under diploma 41 (16.8)  
Number of 

children 

No child 90 (36.9) 
Diploma 151 (61.9) 1 120 (49.2) 
Bachelor 44 (18) 2 31(12.7) 
MSc and Higher 8 (3.3) 3 3 (1.2) 

 
Number of 
pregnancies 

1 time 80 (32.7)  
Stillbirth 

yes 37 (15.1) 
2 time 118 (48.3) no 207 (84.9) 
3 time 37 (15.1)  

Abortion 
yes 49 (20.1) 

4 time and more 9 (3.9) no 195 (79.9) 

 
The results of independent T Test showed 

that there were no significant differences in 
serological IgG test based on age (P=0.753), 
education (P=0.522), Job (P=0.755), weight 
(P=0.737), height (P=0.826), number of preg-
nancy (P=0.431), number of child (P=0.986), 
and gestational age (P=0.807). 

Overall, from the 244 participants, 54 
(22.1%) had positive serology IgG and 190 
(77.9%) were seronegative. All of participant’s 
IgM test was negative. 

Distributions of serological toxoplasmosis 
prevalence among pregnant women based on 
history of abortion and stillbirth is shown in 
Table 2. From the 49 women with abortion 
history, 15 women were seropositive. The rate 
of seropositive in women with stillbirth histo-
ry was 11 persons out of 37. Based on the ex-
act Fisher test, there was no significant differ-
ence in serological test among studied preg-
nant women based on stillbirth and abortion 
history (P=0.441, and P=0.125, respectively). 
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Table 2: Distribution of serology toxoplasmosis prevalence among pregnant women based on history of 
abortion and stillbirth 

 

Serology 
Variable  

Positive 
No (%) 

Negative 
No (%) 

Total P-value 

Abortion his-
tory 

Yes 15 (30.6) 34 (69.4) 49 (100) 0.125 
No 39 (20) 156 (80) 195(100) 

Stillbirth Yes 11 (29.7) 26 (70.3) 37 (27.8) 0.441 
No 43(20.9) 163 (79.1) 206 (100) 

 
The distribution of participant according to 

risk factors for toxoplasmosis is shown in Ta-
ble 3. The results of Chi-Square test showed 

that there was no significant difference among 
the seroprevalence of toxoplasmosis based on 
risk factors. 

 
Table 3: Risk factors for toxoplasmosis in studied pregnant women 

 
Row Risk factors for toxoplasmosis in preg-

nant women 
 IgG Total P-value* 

Positive 
No (%) 

Negative 
No (%) 

1 Did you have a history of contact with 
cats? 

Yes 5 (31.3) 11 (68.8) 16 (6.6) .363 
No 49 (21.5) 179 (78.5) 228 (93.4) 

2 Do you have a history of keeping cats at 
home? 

Yes 0 (0) 5 (10) 5 (2) .228 
No 54 (22.6) 185 (77.4) 239 (98) 

3 Do you currently eat raw vegetables? Yes 53 (22.3) 185 (77.7) 238 (97.5) .744 
No 1 (16.7) 5 (83.3) 6 (2.5) 

4 Do you have a history of contact with raw 
meat? 

Yes 47 (23.6) 152 (76.4) 199 (81.6) .239 
No 7 (15.6) 38 (84.4) 45 (18.4) 

5 Do you wash your hands before eating? Yes 45 (22.7) 184 (77.3) 238 (97.5) .186 
No 0 (0) 6 (100) 6 (2.5) 

6 Do you use gloves when chopping raw 
meat? 

Yes 24 (25) 72 (75) 96 (39.3) .385 
No 30 (20.3) 118 (79.7) 148 (60.7) 

7 Do you have a long history of lymph 
nodes? 

Yes 6 (22.2) 21 (77.8) 27 (11.1) .990 
No 48 (22.1) 169 (77.9) 217 (88.9) 

8 Is your drinking water is purified urban 
type? 

Yes 54 (22.1) 190 (77.9) 244 (100) - 
No 0 (0) 0 (0) 0 (0) 

9 Do you have a history of keeping live-
stock? 

Yes 1 (50) 1 (50) 2 (.81) .340 
No 53 (21.9) 189 (78.1) 242 (99.2) 

*Chi-Square test 

 

Discussion 
 

Results of this study showed that the anti T. 
gondii IgG antibodies were detected in 22.1% 
Ardabilian pregnant women (54/244). Toxo-
plasma IgG and IgM seroprevalence differs in 
various regions of Iran and in throughout the 
world. The anti T. gondii IgG antibodies were 
observed in above 50% of studied population 
(18-21), while prevalence of 20-50% reported 
by other researchers (2, 4, 16, 22-32). The 

prevalence of less than 20% observed in the 
study of Mousavi et al (10).  

In the other hand, the anti T. gondii IgM an-
tibodies prevalence of up to 4% was reported 
in some studies (19, 21, 22, 26, 30,32), but 
other researchers observed lower than 4% (10, 
16,18, 23, 25). In other studies none of partic-
ipants had anti T. gondii IgM antibodies (20, 
24, 27, and 28), that is in accordance with the 
results of current study. 
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According our results, the prevalence of 
Toxoplasma seropositivity in Ardabil city is 
lower than other reports. This could be due to 
the cold weather of the region. This infection 
is more common in hot humid areas (2, 33). 
Another probable reason is that the study was 
conducted in the urban area. In urban area 
people have no deal with agricultural works 
and less contact with soil. Agricultural activity 
and contact with soil increased anti-toxoplasma 
antibody (2). Different regions of the world 
may benefit from different types of care; 
therefore, local climate, agricultural activities, 
and people’s cultural attitudes should be con-
sidered in toxoplasmosis prevention strategies 
(34).  

There was no significant difference in preva-
lence of T. gondii of participant based on age 
of mothers. This result was in accordance with 
other findings (2, 33, 34). In the studies of 
Bienkowski et al. (1) and Nowakowska et al. 
(4) the relationship between age and serologi-
cal test results was direct and significant, that 
are in opposition with our results. The older 
women were seronegative for the anti T. gondii 
IgG antibodies (1). 

In the present study there was no significant 
difference in prevalence of T. gondii antibodies 
of participant based on education of women. 
This result is in contradiction with the results 
of Sharifi et al. that reported a significant rela-
tionship between education and prevalence of 
T. gondii (22). 

In our study, the difference in serology of 
toxoplasmosis based on gestational age was 
not significant that is in accordance with the 
results of Laboudi et al. (2). A meta-analysis 
confirmed the concept of trimester of acquisi-
tion risk, as the transmission at 13 weeks, 26 
weeks, and 36 weeks was found to be approx-
imately 15%, 44%, and 71% respectively (35).  

There was no significant difference in serol-
ogy test results of pregnant women based of 
number of pregnancy and number of child in 
this study. This result is in agreement with the 
results of Laboudi et al. that reported instead 

of higher prevalence of seropositivity in mul-
tiparous women, the difference was insignifi-
cant among participants (2).  

In the present study, it was not significant 
difference between a history of close contact 
with cat, raw vegetable and meat consumption. 
Toxoplasmosis was more common among 
low education level persons, consumers of raw 
meat and vegetable and cat holders (32Tthere 
was no significant relationship between moth-
er’s job and Toxoplasma IgG, according to our 
study (22).  

In present study, the difference in serology 
of toxoplasmosis based of history of abortion 
and stillbirth was not significant. This result 
was in accordance with the results of Laboudi 
at al. (2) and Saki et al. (36) that did not ob-
serve significant relationship between abortion 
and serology. 19.2% of participants had abor-
tion history and 75% of them were seroposi-
tive, that is in contradiction with our results 
(33). Parvin et al. showed a significant relation 
between low birth weight and serology results 
and all of LBW infants had negative IgG test 
(8). 

The results of this study showed that the 
highest frequency of toxoplasmosis risk fac-
tors was consumption of raw vegetables. 
There was no significant relation between se-
rology test results and risk factors of toxo-
plasmosis. This was in opposition with the 
results of Adunga et al. who declared that 73% 
of raw vegetable consuming women are sero-
positive (33). This study also reported a signif-
icant relationship between drinking water 
source and serology that is in contradiction 
with our results.  

Regarding to uncommon routing screening 
of toxoplasmosis antibody among pregnant 
women in Iran, promotion of social awareness 
and prevention strategies is necessary. Wehbe 
et al. also pointed out hygiene measures is 
primary prevention of toxoplasmosis during 
pregnancy (37).   
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Conclusion 
 

A high percentage of pregnant women in 
Ardabil (77%) are at high risk of toxoplasmo-
sis. Considering that is essential in health edu-
cation and screening program, especially in 
pregnant women. 
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