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Abstract:

This study was conducted to determine the prevalence of toxoplasmosis in the city of Jadu during 2024.
The study included women who visited Jadu General Hospital during this period. Using the
toxoplasmosis latex test, the results showed that 200 pregnant and non-pregnant women participated
in the research, and 88 out of 200 tested positive for toxoplasmosis, representing 44%. The results also
showed that the most affected age group was 21-31 years (54.5%), while the least affected age group
was 41-50 years (9.1%). Regarding marital status, the percentage of married women was higher than
that of single women (54.5%). The study also revealed a high educational attainment among women
with toxoplasmosis, with 90.9% holding university degrees, compared to other educational levels.
Regarding the pregnancy variable, the cases were divided into pregnant married women, non-pregnant
married women, and unmarried women, at rates of 19.3%, 35.2%, and 45.5 %, respectively. The
percentage of women owning cats was 90.9%, while the percentages of those consuming undercooked
meat and unsafe water were 12% and 40.9%, respectively.
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Introduction:

Toxoplasma gondii is the causative agent of a zoonosis that occurs worldwide with high prevalences
(up to 80% depending on region and age) [1]. it is an apicomplexa protozoan parasite with a
heterogeneous life cycle [2, 3], Humans are infected by ingesting oocysts excreted by the definitive
hosts (cats) or by eating unprocessed meat containing Toxoplasma cysts, Latent infections can be
activated by immunodeficiencies (e.g., in AIDS patients) and may result in cerebral or generalized
symptomatic toxoplasmosis. Serological surveillance in pregnant women is important to prevent
prenatal infections.

Toxoplasma is a widely distributed parasite, particularly prevalent in warm and humid regions,
capable of infecting a broad spectrum of vertebrate hosts. Cats and other felids serve as its definitive
hosts, while humans, along with various animals, birds, and rodents, function as intermediate hosts.
[4,5].

The Toxoplasmosis organism undergoes a life cycle with two distinct phases: the sexual phase,
which occurs in cats as the definitive host, and the asexual phase, which can take place in any warm-
blooded animal serving as an intermediate host [6,7].

Toxoplasma gondii has three distinct infective stages: (i) the rapidly dividing invasive tachyzoites,
which are present during the acute or early infection in intermediate hosts and reside within
pseudocysts; (ii) the slowly dividing bradyzoites, found during the chronic or late stage of the disease,
which persist as tissue cysts in intermediate hosts for extended periods; and (iii) sporulated oocysts
containing sporozoites, which are excreted as non-sporulated oocysts in the feces of definitive hosts.
These oocysts undergo sporulation outside the body, developing into infectious sporulated oocysts that
house four sporozoites. Notably, these environmentally resilient oocysts can remain infectious in cool,
damp conditions for several months [8, 9]. While the primary infection often proceeds without noticeable
symptoms and most infected individuals show no signs, it can still lead to serious health issues in
specific populations. This includes conditions like encephalitis, chorioretinitis, congenital infection, and
neonatal mortality [10,11].

Transmission to the fetus can occur if a woman contracts the primary infection during pregnancy,
potentially causing visual and hearing impairments, mental and developmental delays, seizures, blood
disorders, an enlarged liver and spleen, or even death [10,12].

Toxoplasma gondii infections in pregnant women and small ruminants can lead to abortion or fetal
developmental abnormalities. These infections also present significant risks for immunocompromised
individuals, potentially resulting in severe health complications [13,14]. Furthermore, having cats [13,
15],

Consuming raw or undercooked pork, lamb, mutton, beef, game meat, or minced products [13,16],
Consuming raw or unwashed vegetables or fruits [13,17], Frequent consumption of raw vegetables
outside the home, inadequate hand hygiene, infrequent washing of kitchen knives, cleaning cat litter
boxes, contact with soil, and a history of working in soil-related occupations are common risk factors for
toxoplasmosis [13,17].

In Tripoli, Libya, Gashout documented an infection rate of 38.5% among women. [18,19].
Furthermore, in Benghazi, positive results were identified in 47.7% of pregnant women. The study also
revealed that the highest infection rate, at 63.3%, was observed among the older age group. [18, 20].
In Misurata, a prevalence rate of 26.7% was observed among pregnant women with regard to infection.
[18, 21],

An infection rate of 39.3% was recorded among preghant women in Alkhoms using the ELISA
method. Notably, the detection of T. gondii infection in humans can be achieved through various
diagnostic techniques, with ELISA standing out as one of the most significant. This method is a key
serological approach used to identify different classes of antibodies or antigens [18,22,23, 24],
Regarding antibody production against T. gondii, IgM antibodies can be detected within one week after
infection and may persist for several months or even years. However, relying solely on IgM detection is
insufficient to confirm an acute infection. IgA antibodies, which are produced earlier than IgM, are
considered markers of acute infection, though they may also remain for several months. IgE antibodies,
on the other hand, offer a stronger indication of a current infection as they persist for only a short
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duration. Meanwhile, the presence of IgG antibodies indicates a past infection but does not provide
information about when the infection occurred [18, 24 ,25].
Study Problem:

Toxoplasmosis is a widespread zoonotic infection caused by Toxoplasma gondii, affecting nearly
one-third of the global population, with notable regional differences. It poses a significant public health
risk, especially for women of reproductive age due to potential pregnancy complications, in many
developing regions, including Libya, data on its prevalence and risk factors remain limited. Key risk
factors include consumption of undercooked meat, poor hygiene, contact with contaminated soil, and
exposure to cats. In Jadu, the lack of epidemiological data on toxoplasmosis among women restricts
the development of effective prevention and control strategies , In addition, the absence or limitation of
routine screening programs during preghancy may result in undiagnosed cases, increasing the
likelihood of adverse pregnancy outcomes .

To what extent is toxoplasmosis prevalent among women in Jadu city, and what risk factors are
associated with it according to an analytical study approach?

Study objectives:

1. To determine the prevalence of toxoplasmosis among pregnant women attending Jadu General
Hospital.

2. To identify the risk factors associated with toxoplasmosis infection among pregnant women.

3. To assess the level of awareness regarding toxoplasmosis among the study population.

4. To evaluate the association between socio-demographic factors and toxoplasmosis infection (e.g.,
age, education level, occupation).

5. To provide baseline data to support prevention and control strategies.

Materials and methods:

Sample collection methods:

This study was conducted to determine the prevalence of toxoplasmosis among women attending
Jadu General Hospital during 2024. The study included 200 cases diagnosed with toxoplasmosis during
this period, and patient data (age, education level, gestational age) were recorded. Descriptive statistics
were used to summarize the data, including frequency distributions, percentages, arithmetic means,
standard deviations, and chi-square tests for demographic and geographic variables, to assess
statistical significance, such as differences in infection rates among age groups, gestational age, and
education level. A questionnaire was used to collect data, and the Toxo Latex Test was also used in
this research paper.

Results and Discussion:
Based on the data obtained in this research, the following results were shown:
1. Distribution of the sample based on infection rate: (Toxo Latex test results)

Figure (1) shows the number of cases participating in the research, the number of cases infected
with toxoplasmosis, and their percentages. Using the Toxo Latex test, the results showed that 88
women out of 200 were confirmed to be infected, representing 44%, compared to 112 negative cases,
or 56%. The results of this study are consistent with the results of several studies conducted in different
regions of Libya, including the study conducted in Sirte, Libya in 2021, which reached similar results
with an infection rate of 45.5% [2], in addition to the studies conducted in Benghazi in 1991, 2011 and
2024, which had results of 47.4 %, 44.8 % and 44.1 % respectively [20, 26, 27], and the study conducted
in Tripoli (1987), which showed that the infection rate was 43.4 % [28]. Comparing the results of the
current study, we find that these percentages were higher than those recorded in two studies conducted
in the city of Sabha (2016, 2018) [29, 30] as well as a study conducted in the city of Al-Khums (2016)
[22] by 39.3%, 36.8%, and 25.9% respectively.

However, when comparing the results of the current study, we find that they were lower than those
found in a study conducted in Brazil (2024) [31] and also in the study conducted in both Zawiya (2024)
[32] and Madagascar (1995) [33], whose results were (55.14 %), (50.7%), and (83.5%) respectively.
The variation in toxoplasmosis infection rates between studies is attributed to differences in
environmental and geographical factors. Infection rates are higher in humid and warm regions because
the parasite cysts survive longer in these areas. Furthermore, infection rates vary among the studied
groups, particularly among pregnant women. Finally, differences in infection rates may result from
variations in laboratory diagnostic methods, the type of antibodies tested (IgG or IgM), and the sample
size.
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Total number of cases under study

Figure (1): shows the total number of cases and the percentage.

2. distribution of sample members based on age groups:

Table (1) shows the number of cases in relation to age groups and the percentages of infected
cases, with the 21-30 age group having the highest number of cases 48, representing 54.5% and the
41-50 age group having the lowest number of cases 8, representing 9.1%, The results of this study are
consistent with a study conducted in Algeria (2024), which showed that the age group with the highest
incidence of toxoplasmosis was 28-31 years 24.6%, while the age group with the lowest incidence was
41-44 years 3.4% [34].

This is also consistent with a study conducted in Al-Zawiya (2024), which found that the 21-30 age
group had the highest incidence rate at 30.8% [32], as well as a study conducted in Iraq (2011), which
showed similar age groups, indicating that the 19-35 age group had the highest incidence rate at 38.3%
[4]. While the results of this study differed from those of other studies, including a 2015 study in Al-
Khums that showed the 35-40 age group most affected by toxoplasmosis 40.9% [22], another study in
Sirt (2021) indicated that the most affected age group was over 30, 48.15% [2]. In contrast, a 2024
study in Al-Margab showed that the 15-25 age group had the highest infection rate 53%, while the 36-
45 age group had the lowest 42% [35].

This variation in infection rates among age groups is attributed to the fact that younger age groups
are often more socially and professionally active, thus increasing their likelihood of exposure to the
parasite. They also represent the majority of women of reproductive age, and the number of women in
this age group is usually greater in studies than in older age groups. However, older women with
toxoplasmosis may have been exposed to the risk factor for a longer period compared to younger
women, which may explain the variation in infection rates among different age groups.

Table (1): The distribution of sample members based on age groups

Age groups | Number of cases Percentage | Number of infected cases | Percentage
11-20 44 22% 12 13.6%
21-30 84 42% 48 54.5%
31-40 24 24% 20 22.7
41-50 12 12% 8 9.1%
Total 200 100% 88 100%

3. Distribution of sample members based on marital status and pregnancy variable:

Figure (2) illustrates the marital status of the research participants. The results indicate that married
women were more affected, with an infection rate of 54.5% compared to unmarried women, whose
infection rate was 45.5%. Table (2) shows the prevalence of toxoplasmosis among these married
women, indicating that 19.3% of pregnant women were infected, compared to 35.2% of non-pregnant
women. These results are consistent with the results of several other studies, including a study
conducted in Iraq (2024) [36]and a study conducted in Egypt (2017) [37], which showed infection rates
of 13.12% for pregnant women, 87.86% for non-pregnant women, 11.81% for pregnant women, and
88.1% for non-pregnant women, respectively.
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Similarly, a study conducted in Algeria in 2024 [34] reported that the infection rate of toxoplasmosis
was 13.6% among pregnant women and 86.4% among non-pregnant women. However, these results
differ from those of several previous studies, including a study conducted in Iraq (2011, Iraq) [4], a study
conducted in Tripoli, Libya (2017) [6], and a study conducted in Al-Khums (2015) [22], which indicated
relatively high infection rates among pregnant women, at 36.6%, 40%, and 39.3%, respectively. This
variation in toxoplasmosis infection rates among pregnant women (high and low) is attributed to a range
of interrelated factors, including immunological and biological factors, dietary habits, water sources, and
the presence of cats, which are a major source of infection. Other factors specific to the studies
themselves, such as sample size, study timeframe, and geographical differences, also contribute to this
variation.

Distribution of sample members based on marital status
,//
s
56.0% ///
540% -
s20% [
so0% |
ago% |~
a60% |
ano% |
220% |
40.0%
marital status
M married women 54.5%
B unmarried women 45.5%

Figure (2): Distribution of sample members based on marital status

Table (3): Distribution of the sample based on the pregnancy variable and its relationship to
toxoplasmosis

Pregnancy Number of tests | Percentage | Number of infected cases | Percentage
Pregnant married 72 36% 17 19.3%
women
Non-pregnant married 36 18% 31 35.2%
women
others 92 46% 40 54.5%
Total 200 100% 88 100%

4. Distribution of sample members based on educational level:

Table (4) shows the data results according to the educational qualification variable. The results
showed that women with a university degree had the highest incidence rate at 90.9%, compared to
other qualifications. The percentages were distributed among them, with the lowest incidence rate
recorded among women with a doctorate at 2%. Comparing the results of the current study, these rates
appear lower than those of several previous studies, including one conducted in Brazil (2023), another
in Zambia (2017), and one in France (2021). These studies showed the following infection rates: 56.7%
among those with secondary education, 35.6% among those with primary education or less [38], and
7.8% among those with higher education. Specifically, the percentage of those with secondary
education was 51.7% [39], while the percentage of those with higher education was 48.3%.

The percentage of those with primary education was 47.4%, and the percentage of those with
university education or its equivalent was 25.5% [40]. The higher incidence of toxoplasmosis among
pregnant women with low levels of education (primary/secondary) compared to those with higher levels
of education is likely due to their limited knowledge of the parasite's transmission routes (level of health
awareness, living and environmental conditions, and socioeconomic status related to education). The
higher incidence among women with higher levels of education in this study is attributed to the larger

sample size in this group, as well as the significant role of geographical variations in the spread of
infection.
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Table (4): shows the data results according to the educational qualification

educational qualification frequency | Percentage | Number of infected cases | Percentage
Preparatory stage 8 4% 0 0%
Secondary Education Phase 16 8% 4 4.5%
University stage 160 80% 80 90.9%
Master's stage 12 6% 4 4.5%
Doctoral stage 4 2% 0 0%
Total 200 100% 88 100%

5. Distribution of the study sample according to cat ownership:

Table (5) shows a high rate of cat ownership among the studied cases, with 116 cases owning cats,
of which 80 (90.9%) were infected, while 84 cases did not own cats, of which 8 (9.1%) were infected.
The results of this study indicate a higher incidence of toxoplasmosis among cat owners. Comparing
these results with other studies, we find they align with a study conducted in Sirt (2021, Sirt), which
indicated that 60.87% of individuals owned cats and 53.25% had contact with pets, compared to 36%
of individuals who did not have contact with such animals [2].

Similarly, these results are consistent with a 2015 study in Al-Khums, which showed that contact
with pets, including cats, plays a significant role in infection, with 64% of cases linked to cat contact
[22]. These findings are further corroborated by a 2019 study in Al-Asaba, which showed that 82.6% of
cases were associated with contact with pets [13]. All these studies, and perhaps others to varying
degrees, point to the pivotal role that pets, especially cats, play in increasing the incidence of
toxoplasmosis.

Table (5): shows Distribution of the study sample according to cat ownership
Cat breeding Samples tested Percentage | Infected samples Percentage
yes 116 58% 80 90.9%
No 84 42% 8 9.1%
Total 200 100% 88 100%

6. The relationship between the prevalence of toxoplasmosis and the consumption of
undercooked meat and drinking water:

The results of the current study showed that 24 women (12%) consumed undercooked meat, while
176 women (88%) did not. The results also showed that 40.9% of the women participating in this study
drank unsafe drinking water, while 59.1% drank safe drinking water, as shown in Table (6). These
results were low compared to several other studies, including a 2019 study in Tripoli, Libya, which
showed high rates of raw meat and unwashed vegetables consumption (82.5% and 83.9%,
respectively) [41], and another study in Sirte (2021), which showed that the rate of unwashed
vegetables consumption was 58.3%, while the consumption of treated water and rainwater was 46.69%
[2]. Another study in Al-Khums (2015) showed that the rates of undercooked meat and unsafe water
consumption were 40% and 68%, respectively [22]. All these studies, and others to varying degrees,
indicate a relationship between incidence rates and different risk factors.

Table (6): The relationship between the prevalence of toxoplasmosis and the consumption of
undercooked meat and drinking water

consumption of Number of Percentage drinking Number of | Percentage
undercooked meat - Cases water Cases
unwashing unsafe
vegetable
yes 24 12% yes 36 40.9%
No 176 88% No 164 59.1%
Total 200 100% 200 100%
Conclusion:

This study highlights that toxoplasmosis (Toxoplasma gondii) poses a significant health concern for
women attending Jadu General Hospital, with an infection rate of 44% observed in the sample
population. The findings revealed that women aged 21-30 were the most affected compared to other
age groups, and married women demonstrated a higher likelihood of infection. A strong association
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was noted between toxoplasmosis infection and particular risk factors, with cat ownership emerging as

a major contributor. Additionally, the consumption of unsafe water and undercooked meat was identified

as significant risks.

The study further pointed out that the infection rate in Jadu aligns with figures reported in various
Libyan cities, emphasizing the ongoing challenge of addressing this disease. It particularly raises
concerns for women of reproductive age due to the potential for severe pregnancy complications and
adverse effects on fetal development. To address these issues, the study emphasizes the need to
enhance health awareness initiatives about toxoplasmosis transmission and prevention. Key
recommendations include promoting regular screening for pregnant women both before and during
pregnancy, encouraging improved personal and dietary hygiene, and minimizing exposure to common
sources of infection. The authors also advocate for further large-scale research utilizing advanced
diagnostic methods such as specific serological tests and molecular assays. Such measures would
help provide a more comprehensive understanding of the disease's prevalence and its associated risk
factors across various regions of Libya.
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