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Abstract
Background: The present study conducted a survey on awareness of toxoplasmosis infection, with an emphasis on risk 

factors, and an assessment of toxoplasmosis prevalence in pregnant women in Al-Kharj province of KSA.
Methods and Results: A cross-sectional study with a qualitative approach was carried out from August 2018 to February 

2019. The study recruited all pregnant women who attended maternity and children’s outpatient clinics. The non-probability 
sampling approach was used to select 345 blood samples from study subjects. T. gondii-specific IgG and IgM antibodies were 
identified using ELISA. ach participant enrolled in the study was provided with a validated questionnaire to fill out by an assistant 
of the laboratory technician or an antenatal care nurse. In addition to socio-demographic data, simple closed-ended questions about 
established risk factors for T. gondii exposure were included in the questionnaire items, and answers were listed in a three-point 
Likert scale (agree, disagree, I am not sure). The overall prevalence of T. gondii-specific antibodies among study subjects was 
12.75%; 29(8.40%) women were positive for IgG only, 9(2.6%) - for IgM, and 6(1.7%) - for both IgG and IgM antibodies. About 
41.4% of participants were in the first trimester of pregnancy; among them 31(9%) were positive for T. gondii antibodies. 82.8% of 
pregnant women had chronic infection in the first trimester, while 44.4% of those women also had an acute infection.  The number 
of respondents to the questionnaire was 345 participants with a response rate of about 100%. It is important to note that 81.5% of 
women were unaware that toxoplasmosis is dangerous, and two-thirds of them didn’t know the dangerous complications for the 
fetus and newborn.

Conclusion: The current study concludes that there is a low prevalence of toxoplasmosis among Saudi pregnant women 
in Al-Kharj province. A general program must be implemented to increase population awareness, especially among the at-risk 
populations. (International Journal of Biomedicine. 2021;11(4):558-563.)
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Introduction
Toxoplasmosis is a parasitic infection caused by the 

intracellular protozoan Toxoplasma gondii.(1) T. gondii oocysts 
can infect people through the environment, including in 
contaminated foods, water, or soil. Pregnant women are at 

high risk of infection. Acute infections with T. gondii during 
pregnancy and their potentially tragic outcomes for the fetus and 
newborn continue to occur worldwide.(2,3) Our understanding 
of the biological life cycle and clinical significance of T. gondii 
has grown throughout the last four decades. T. gondii was 
identified more than a century ago, and it was first identified 
as a pathogen responsible for congenital infection, although its 
clinical manifestation and the significance of reactivations of 
infectious agents in people with compromised immune systems 
were identified subsequently, specifically in the area of organ 
transplantation and HIV infection. Current observations about 
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the relationships between host cell and parasite, as well as 
parasite virulence, have added to our knowledge of infection 
pathophysiology.(4)

Most immunocompetent individuals who contract 
the parasite do not develop symptoms, or might experience 
nonspecific flulike symptoms.(5-8) However, when T. gondii 
infection is acquired in pregnancy, the parasite can be transmitted 
across the placenta to the fetus, resulting in congenital 
toxoplasmosis, which can have grave consequences.(9) Infection 
during pregnancy can cause severe disease in the fetus 
(hydrocephalus, intra-cerebral calcification, retinochoroiditis, 
and mental retardation).(10) 

Initial maternal serological screening relies on 
detecting IgM and IgG antibodies using an enzyme-linked 
immunosorbent assay (ELISA). The presence of elevated 
levels of T. gondii-specific IgG antibodies indicates infection 
has occurred at some point but does not distinguish between 
an infection acquired recently and one acquired in the distant 
past. The presence of a high T. gondii-specific IgM titer 
combined with a high IgG titer probably indicates an acute 
infection within the previous 3 months. A low-to-medium IgM 
titer and a high IgG titer might indicate an acute infection 3-6 
months previously, but IgM antibodies have been detected as 
long as 18 months after initial infection.(11-15)

The onset of acute toxoplasmosis in pregnant women 
may pose a risk to their growing fetuses. The timely diagnosis 
of infection in managing the disease and preventing its 
harmful consequences on the fetus is very important.(16) 

Systematic serological screening for T. gondii-specific 
IgG and IgM antibodies in all pregnant women as early in 
gestation as feasible (ideally during the first trimester) and 
in seronegative women each month or trimester thereafter 
would be optimal. A positive Toxoplasma IgM test is often 
considered a marker of an acute infection. However, IgM can 
persist from several months to years after an acute infection, 
thus making the distinction between an acute and a chronic 
infection challenging.(16-19)

Ultrasonography and PCR with amniotic fluid are being 
used predominantly in the prenatal diagnosis of congenital 
toxoplasmosis.(20,21) Pregnancy, direct contact with a cat, soil 
contact, consumption of undercooked meat, and drinking 
unpasteurized milk, as well as  sources of drinking water, 
are considered as significant risk factors for acquiring 
toxoplasmosis.(10,21) Numerous pregnant women, nevertheless, 
are unaware of such risk factors. The present study conducted 
a survey on awareness of toxoplasmosis infection, with an 
emphasis on risk factors, and an assessment of toxoplasmosis 
prevalence in pregnant women in Al-Kharj province of KSA.

Materials and Methods
A cross-sectional study with a qualitative approach was 

carried out from August 2018 to February 2019. The study 
recruited all pregnant women who attended maternity and 
children’s outpatient clinics. The study was performed in Al-
Kharj province, with a population of 332,243, in 2017. 

The non-probability sampling approach was used to 
select 345 blood samples from study subjects. Samples were 

centrifuged to separate serum and preserved at 20°C for 
serological examination for one week. T. gondii-specific IgG 
and IgM antibodies were identified using ELISA, a commercial 
kit (Biokit-Bioelisa Toxo IgG/Italy, and Organon-Toxonostika 
IgM II Mikro ELISA kit), and the manufacturer’s guidelines.(22)

Each participant enrolled in the study was provided 
with a validated questionnaire to fill out by an assistant of the 
laboratory technician or an antenatal care nurse. In addition to 
socio-demographic data, simple closed-ended questions about 
established risk factors for T. gondii exposure were included 
in the questionnaire items, and answers were listed in a three-
point Likert scale (agree, disagree, I am not sure).

Statistical analysis was performed using the IBM 
SPSS Statistics for Windows, Version 20.0. Armonk, NY: 
IBM Corp.). Baseline characteristics were summarized as 
frequencies and percentages for categorical variables. Group 
comparisons were performed using chi-square tests with Yates 
correction. A probability value of P<0.05 was considered 
statistically significant.

The study was approved by the Ethics Committee of 
the department of Medical Laboratory Sciences, Al-Neelain 
University. Written informed consent was obtained from each 
research participant.

Results
A total of 345 blood samples were collected by 

laboratory staff at Al-Kharj maternity and children’s hospital. 
All pregnant women were screened for toxoplasmosis using 
ELISA to identify T. gondii-specific IgG and IgM antibodies. 
The overall prevalence of T. gondii-specific antibodies among 
study subjects was 12.75%; 29(8.40%) women were positive 
for IgG only, 9(2.6%) - for IgM, and 6(1.7%) - for both IgG 
and IgM antibodies (Tables 1). 

The majority of participants (57.7%) were in the age group 
of 25-34 years, and among them 25(7.2%) were positive for T. 
gondii antibodies (Table 2). About 41.4% of participants were in 
the first trimester of pregnancy; among them 31(9%) were positive 
for T. gondii antibodies. The study showed that gestational age, 
abortion, as well as cat ownership, had a significantly positive 
correlation with seropositivity of toxoplasmosis. Table 3 and 
Figure 1 display the frequency of T. gondii-specific antibodies 
related to gestational age: 82.8% of pregnant women that had 
chronic infection were in the first trimester, while 44.4% of those 
women also had an acute infection. 

Table 1.
 T. gondii-specific IgG and IgM antibodies in study blood samples 

Antibodies Positive 
n (%)

Negative 
n (%)

IgG(+), IgM(-) 29 (8.4)

301 (87.25)
IgG(-), IgM(+) 9 (2.6)

IgG(+), IgM(+) 6 (1.7)

Total 44 (12.75)
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Table 4 summarized the level of population awareness 
about toxoplasmosis. The number of respondents to the 
questionnaire was 345 participants with a response rate 
of about 100%. When we asked whether participants had 
heard of T. gondii, 50.4% of respondents answered, “agree.” 
Almost half (49.6%) of women stated that toxoplasmosis is 
not a dangerous infection. However, only 35% agreed that 
T. gondii is transmitted through the eating of poorly washed 
vegetables and undercooked meat, and 73.6% agreed that cats 
are the main host for transmitting infection. Two-thirds of 
subjects didn’t know that blood transfusion may be a source 
of infection, and only 22.9% agreed that toxoplasmosis is 
symptomless. 

Table 2.
Clinical and demographic characteristics of the study population

Pattern 
Total 

n(%)

Positive 
for T. gondii
antibodies

[P]

Negative
for T. gondii
antibodies

 [N]

P
(P-N)

     Age group, yrs

15 – 24  86(24.9) 12(3.5) 74(21.4)

0.913
25 – 34  199(57.7) 25(7.2) 174(50)

35 45  60(17.4) 7(2.1) 53(10.1)

Total 345(100) 44(12.8) 301(87.2)

    Education 

Primary 113(32.8) 14(4.1) 99(28.7)

0.981Secondary 121(34.8) 16(4.6) 105(30.4)

Tertiary 111(32.2) 14(4.1) 97(28.1)

    Gestational age

First trimester 143(41.4) 31(9) 112(32.5)

0.000Second Trimester 125(36.2) 9(2.6) 116(33.6)

Third trimester 77(22.3) 4(1.2) 73(21.2)

    History of abortion

     Yes 59(17.1) 21(6.1) 38 (11)
0.000

     No 286(82.9) 23(6.7) 263(76.2)

    Risk factors

Cat ownership

     Yes 159 46.1) 39(11.3) 120(34.8)
0.000

     No 186(53.9) 5(1.4) 181(52.4)

Blood transfusion

     Yes 28(8.1) 4(1.2) 24(7.0)
0.800

     No 317(91.9) 40(11.6) 277(80.2)

Direct soil contact 

     Yes 224(65) 19(5.5) 205(50.4)
0.001

     No 121(35) 25(7.2) 96(27.8)

Consumption of undercooked meat

     Yes 287(83.2) 24(6.9) 263 (76.2%)
0.000

     No 58(16.8) 20(5.8) 38 (11%)

Table 3.
The frequency of T. gondii-specific antibodies related to gestational age

Parameters IgG(+)/ IgM(-)
 n(%)

IgG(+)/IgM(+)
n(%)

IgG(-)/IgM(+)
n(%) P

First trimester
(n=113) 24(82.8) 3 (50%) 4 (44.4%) 0.000

Second trimester
(n=121) 2(6.9) 3 (50%) 4 (44.4%) 0.880

Third trimester
(n=111) 3(10.3) 0 1 (11.1%) 0.454

Total 29(100) 6 (100%) 9 (100%)

Fig. 1. The frequency of T. gondii-specific antibodies 
related to gestational age

Table 4
The level of population awareness about toxoplasmosis

Questions Agree 
n(%)

Disagree 
n(%)

Not sure
n(%)

Do you know toxoplasmosis
infection 174(50.4) 161(46.6) 10(2.9)

Toxoplasmosis is dangerous 64(18.6) 171(49.6) 110(31.9)

It is an infectious disease 76(22) 23(6.7) 246(71.3)

It is transmitted by
improbably washed
vegetables

123(35.7) 98(28.4) 124(35.9)

It is transmitted by 
eating undercooked meat 124(35.9) 32(9.3) 189(54.8)

Cats are a major cause 
of transmission of disease 254(73.6) 6(1.5) 85(24.6)

It can be transmitted 
through blood transfusion 110(31.9) 165(47.8) 70(20.3)

Direct contact with soil may
be a source of infection 98(28.4) 119(43.5) 128(37.1)

There are no apparent
symptoms in healthy people 79(22.9) 162(47) 104(30.1)

It can cause abortion or
stillbirth of a child 131(38) 102(29.6) 112(32.5)
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Discussion
Toxoplasmosis is a widespread, preventable-but-fatal, 

devastating infection that primarily affects pregnant women due 
to their weakened immune systems, and its prevalence varies 
globally. Early diagnosis in the first months of pregnancy, as well 
as knowledge of the disease’s nature and modes of transmission, 
will significantly contribute to reducing the frequency of 
toxoplasmosis and thus the potential risks. Our results showed 
that the overall prevalence of anti-T. gondii antibodies in serum 
of pregnant women was 12.8%, which was similar to data 
reported by Sarah et al., who revealed a prevalence rate of about 
8.57% in the city of Hail.(23) However, our seroprevalence was 
much higher than that (1.4%), documented by Mohajab et al. 
in Jeddah.(24) At the same time, our outcomes were less than the 
previous studies conducted by Alghamdi et al.,(25) who revealed 
32.5% IgG seroprevalence in Riyadh, Elsafi et al.(26) in Dhahran 
- 28.5%, and Aqeely et al.(27) in Jazan - 24.1%. 

In total, our results were more than the 7.9 % measured 
for the overall population of China in a survey carried out by 
China’s Ministry of Health, and lower than initially reported 
in Thailand (22%),(28) Taiwan (31.06%),(29) and Tanzania 
(40.2%).(30) These data imply that the parasitic infection is 
endemic in the region of study. Such discrepancy could be 
related to various environmental factors and variation of 
climates between regions, such as air humidity and increased 
temperature, that control and favor dissemination and 
infectivity of T. gondii oocyst, as well as other considerations, 
such as different study populations, design of the study, ethnic 
groups, diagnostic techniques, sample size, and the lifestyle of 
recruited study participants.

Interestingly, chronic toxoplasmosis infection was found 
in 8.4% of pregnant women; besides this, anti-T.gondii IgG 
and IgM antibodies were observed in 1.7% of cases, which is 
difficult to interpret because IgG avidity was not conducted 
in the present study, and specific IgM antibodies can persist 
for several months or even years post-primary infection. We 
found acute toxoplasmosis in 2.6% of study participants. A 
total of 31(9%) pregnant women were positive for anti-T.gondii 
antibodies in the first trimester, and 4(44.4%) of them were 
IgM positive. This is a major concern because the effects of 
toxoplasmosis infection on the fetus are more severe during the 
first trimester of pregnancy, and there is a possibility of vertical 
transmission and therefore congenital infection.(31) The same 
outcomes were reported by Aqeely et al.(27)

Regarding possible demographic and clinical data, we 
did not find any statistically significant differences between 
seropositive subjects according to age and education levels. 
However, a positive relationship was revealed between 
abortion and the presence of T. gondii-specific antibodies.

We found a strong relationship between T. gondii 
seropositivity and cat ownership, as well as direct contact 
with soil, and no association with blood transfusion and eating 
undercooked meat. This is in agreement with different studies 
implying that cats were indeed a potential risk.(32,33) Other 
studies, on the other hand, found no correlation between T. 
gondii infection and the existence of cats in the home.(34,35)

It is obvious that the infected women get the infections 

from the cat, since sporozoites really are not detected on cat fur 
and are regularly buried in soil with cat feces, and soil contact 
is ubiquitous and hard to avoid. Other risk factors such as blood 
transfusion and eating undercooked meat play a critical role in 
the transmission of toxoplasmosis. 

However, we did not find significant correlations of those 
factors with toxoplasmosis, which may be attributed to the strict 
precautionary measures and protocol followed in Saudi blood 
banks for safe blood transfusions.(36) 

The preventive measures mostly depend on the women’s 
knowledge about toxoplasmosis, its transmission, and its origin. 
Regarding the knowledge of toxoplasmosis among the Saudi 
population, about 50.4% of the study subjects said that they 
know about toxoplasmosis. However, it seems like poor or 
fake knowledge, because two-thirds of respondents give wrong 
answers, and there is a lack of knowledge concerning disease 
symptoms, complications, and prevention. These findings are 
similar to a study carried out by Obaid et al.(37) in Iraq and 
disagree with many studies in which awareness of toxoplasmosis 
was much lower. Low knowledge of toxoplasmosis (30) was also 
reported in Asian countries, such as Malaysia, the Philippines, 
and Thailand.In Egypt,(38) it was found that only 9.9% of the 
studied sample had a good knowledge of toxoplasmosis. 
Similar results were reported in Tanzania and in Ethiopia, 
where only 5% and 5.7%, respectively, of pregnant women had 
known about the disease.(39,40) This rate difference may be due 
to the different cultural or socio-demographic factors in each 
country.(41) Interestingly, an association between toxoplasmosis 
and cat ownership was noted by 73.6% of those surveyed, 
which may explain the low prevalence of toxoplasmosis among 
Saudi pregnant women in Al-Kharj province. It is important to 
note that 81.5% of women were unaware that toxoplasmosis is 
dangerous, and two-thirds of them didn’t know the dangerous 
complications for the fetus and newborn. With this information, 
provider- and patient-centered strategies, such as monitoring, 
surveillance, and awareness programs to instruct pregnant 
women about T. gondii, can be established. 

Our results cannot be generalized, since the data were 
collected from one healthcare facility and a low sample size. 
Furthermore, the seroconversion window period could not be 
tested because only one blood sample from each woman was 
evaluated, without any effort to authenticate such infection 
using IgG avidity tests or polymerase chain reaction.

Conclusion
The current study concludes that there is a low prevalence 

of toxoplasmosis among Saudi pregnant women in Al-Kharj 
province. We need more studies with large samples size to 
perfectly determine the exact prevalence and incidence rate 
of toxoplasmosis. A general program must be implemented to 
increase population awareness, especially among the at-risk 
populations.
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