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ABSTRACT
Keywords. Toxoplasmosis is a widespread infection caused by the intracellular protozoan
Seroprevalence, Toxoplasma Toxoplasma gondii (T. gondii). Transmission occurs through the fecal-oral route, blood
Gondii, Toxoplasmosis, transfusion, and vertical transmission from mother to fetus. Although typically
Behaviour Risk Factor, asymptomatic in immunocompetent individuals, T. gondii infection can lead to severe
Abortion. complications in immunocompromised patients and congenital abnormalities if

acquired during pregnancy. This study aimed to determine the prevalence of T. gondii
infection, knowledge about toxoplasmosis, behavioral and lifestyle risk factors, and
medical history, including a history of abortion, and to find the association between the
variables of the study among female students at the Faculty of Medicine, University of
Tripoli, Libya. A cross-sectional study was conducted over five months, from August 2025
to January 2026. Two data collection instruments were employed: blood sample analysis
to evaluate the seroprevalence of T. gondii and an adapted questionnaire to assess the
sociodemographic characteristics of the participants, knowledge about toxoplasmosis,
behavioral and lifestyle risk factors, and medical history and history of abortion among
the participants. A total of 223 female students were screened for T. gondii antibodies
using a standard enzyme-linked immunosorbent assay (ELISA). Demographic,
socioeconomic, knowledge and behavioral, and risk factor data were collected using a
pre-tested, adapted questionnaire administered through face-to-face interviews. The
seropositivity rate for T. gondlii was 78 (35%) positive for IgG and none for IgM. The majority
of participants were aged 23-27 (84.8%); 184 (82.5%) of them had heard about
toxoplasmosis, 197 (88.3%) knew the route of transmission, 75 (33.6%) do own a cat,and
almost all of them, 73 (32.7%), handled a cat and changed a cat’s litter box, 9 (4%)
participants were married, five of them (2.2%) had history of abortion. This study
observed a significant association between the prevalence of the infection and wearing
gloves when dealing with meat (p=0.032) and whether participants had heard about
Toxoplasma before (p=0.019). This study documented that T. gondii was positive among
female students at Tripoli University, Libya, identified the prevalence of the infection, and
gave insight into risk behaviors among the participants. Enhanced sanitation practices,
rigorous personal hygiene protocols, and targeted educational initiatives on responsible
pet ownership may mitigate this pathogen transmission.

Introduction

Toxoplasma gondii (T. gondii), an obligate intracellular protozoan, causes toxoplasmosis. It is regarded as one of the most
critical blood and tissue zoonotic protozoa. Research indicates that T. gondii infects nearly one-third of the global
population. ltwas discovered in 1908 by Nicolle and Manceauxin Tunisia in the rodent known as the Gundi(Ctenodactylus
gundi) [1,2].

The parasite can infect humans through three primary routes: (a) consuming tissue cysts in undercooked meat from
intermediate hosts; (b) ingesting sporulated oocysts from soil, water, or food contaminated withthe feces of infected cats
and other felines, which are the definitive hosts; and (c) transplacentaltransmission, leading to congenital toxoplasmosis
[3]. Additionally, T. gondii can be transmitted through blood transfusions involving whole blood or white blood cells from
healthy seropositive donors, especially those in the acute phase of infection, to seronegative recipients. It can also be
spread through organ transplantation [4]. In humans, the clinical manifestations of T. gondii infections are influenced by
parasite genotype and host immunity status. The spectrum ofinfection ranges from asymptomatic toacute toxoplasmosis
[5].

Pregnant women are particularly at risk, with potential adverse outcomes including miscarriage, stillbirth, and congenital
disabilities. Toxoplasmosis can lead to significant ocular and neurological manifestations ranging from slightly impaired
vision to severe conditions like retinochoroiditis, hydrocephalus, and intracerebral calcifications in newborns [3,6]. In
addition, inimmunocompromised individuals, T. gondii infection frequently manifests as severe toxoplasmic encephalitis,
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a potentially life-threatening condition. Although pneumonia can occur, it is less prevalent than encephalitis. Notably,
toxoplasmic encephalitisis a leading cause of mortality among patientswithacquired immunodeficiency syndrome (AIDS)
[3,6]. The global seroprevalence of toxoplasmosis varies significantly, ranging from 8% to 77% [7] . Moreover, there are
remarkable differences within a country and among various regional communities. These variations are influenced by
numerous factors such as environmental conditions, socioeconomic status, dietary and drinking habits, availability of
healthcare services, hygiene and sanitation practices, population susceptibility, geographical location, and soil moisture
levels [7,8].

A high prevalence of toxoplasmosis antibodies hasbeenobserved amongpregnantwomen and women of childbearing age
across various regions worldwide [9]. The prevalence of toxoplasmosis in Libya showed wide variations, as revealed by a
previous study. The highest seropositivity rates were reported in Zawia (74%), Surman (68.8%), and Sabrata (58.1%) [10].
Studies showed lower prevalence in: Tripoli (45%) [11]., El-Beida (26.86%), [12], Benghazi (47.7%) [13], and in Al-Ajailat
(34.9%) [14].

Once the infection is preventable, raising awareness about toxoplasmosis and its transmission is crucial for reducing its
prevalence. Furthermore, educatingyoungwomen about toxoplasmosis not only helpsin lowering its prevalence but also
in minimizing the adverse effects of congenital toxoplasmosis. The purpose of this study was to assess the toxoplasmosis
prevalence, level of knowledge, and behaviouralriskfactors associated withtoxoplasmosis seroprevalence amongfemale
medical students at the University of Tripoli.

Methods

Study Design and Location

This cross-sectional, observational study was conducted over five months from August 2025 to January 2026 to estimate
the prevalence of toxoplasmosis, knowledge, behaviouralriskfactors,and the associationbetweenthe variable of the study
within 5% true prevalence, 95% confidence intervale and a power of the study chosen at 80%. The study location was the
Faculty of Medicine, University of Tripoli, Libya, which was chosen as the study site due toits diverse student population,
representing various regions of Libya and a broad spectrum of academic levels.

Sampling Population, Sampling Strategy

The study population included all healthy female students enrolled at the Faculty of Medicine during the study period,
regardless of their age, academic year, or nationality. Participants were recruited through convenience sampling, a non-
probability sampling technique based on willingness to participate voluntarily and availability at the time of recruitment.
Moreover, the participants were selected according to inclusion and exclusion criteria.

Inclusion criteria

Female students currently enrolled at the Faculty of Medicine who are healthy and not known to have acute or chronic
illness. In addition, participationwasbased onwillingness toparticipate, asindicated by signing awritteninformed consent
form.

Exclusion criteria
e Studentswho have a history ofimmunosuppressive conditions or treatments.
e Those who are known to have had toxoplasmosis in the past.
e Those who refused to participate, refuse a blood test, or are unable to provide informed consent.

Sample Size Determination

The minimum required sample size was calculated using the single proportion formula:

n=Z2-m(1-m)/d?[15], where: n = required sample size, Z= Z-score for 95% confidence level (1.96), T = assumed prevalence
of T. gondii infection (0.5), d= margin of error (0.075). Using this formula, the minimum required sample size was 171
participants. To increase statistical power and account for possible non-responses or data losses, 223 participants were
ultimately recruited.

Ethical Considerations

Ethicalapprovalwas obtained from the University of Tripoli Committee of Research Ethics. All participants were informed
aboutthe study’sobjectives, procedures, benefits, and potentialrisks. Writteninformed consent was obtained from each
participant before enrollment. Participant confidentiality was maintained throughout the study, and all data were
anonymized before analysis.

Data Collection Instruments and Procedure
Data were collected through a two-part approach involving an adapted questionnaire and venous blood sampling.
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Questionnaire

The questionnaire was adapted from previous studies [8,16,17], according to the current study objectives, and was
pretested in a pilot involving 10% of the sample size of students to ensure clarity and reliability. It consists of four main
sections:

e Sociodemographic Information: date of birth, nationality, current level of education, marital status, area of
residence (urbanvs. rural), and average family income.

e Behavioraland Lifestyle Risk Factors: cat ownership and handling practices, washingfruits and vegetables before
consumption, ingestion of raw or undercooked meat, using gloves when dealing with meat, drinking
unpasteurized milk, source of drinking water, and contact with garden soil at home.

e Knowledge about Toxoplasma gondii (if the participants have heard about toxoplasmosis or not, if they know
about the transmission mechanism or not, and whether they have been tested for Toxoplasma before or not)

e Medical History: History of spontaneous abortion, chronic diseases, prior blood transfusions, intravenous drug
use, surgical operations/Admissions and previous testing or diagnosis of toxoplasmosis.

All questionnaireswere administeredthroughin-personinterviews conducted by trained medicalstafftoreduce response
bias and ensure completeness of data.

Blood Sample Collection, Transport and Processing

Approximately 5 mL of venous blood was drawn aseptically from each participant using sterile vacutainers. The collected
samples were immediately placed in cold boxes and transported to the National Center for Disease Control (NCDC) in
Tripoli for processing. At the laboratory, blood samples were centrifuged at 3000 rpm for 10 minutes at room temperature
to separate the serum. The serum samples were then aliquoted and stored at —20 °C until further analysis.

Laboratory Analysis

Serological testing for anti-Toxoplasma 1gG and IgM antibodies was performed using a commercial Enzyme-Linked
Immunosorbent Assay (ELISA) kit (DIALAB, Austria), following the manufacturer’sinstructions. Each sample was testedin
duplicate to ensure accuracy and reproducibility. The presence of IgG antibodies was interpreted as past exposure or
infection, while the presence of IgM antibodies indicated recent or acute illness. Positive and negative controls were
included ineachruntovalidate test performance.

Data Management and Statistical Analysis

All collected data, including questionnaire responses and serological test results, were coded and entered into IBM SPSS
Statistics version 25 for statistical analysis. Descriptive statistics (frequencies, percentages, means, and standard
deviations) were used to summarize participants’ characteristics. Inferential analyses, such as the Chi-square test, were
used toidentify associations between variables of the study. A p-value < 0.05 was considered statistically significant.

Results
Distribution of Sociodemographiclnformation, Behavioraland Lifestyle Risk Factors, Knowledge about Toxoplasma Gondii,
Medical History and History of Spontaneous Abortion, and Overall Seropositivity of Toxoplasmosis.

General Characteristics of the Participants

The studyincludes 223 healthy female students participate inthis study. The age range was 23-32 years, witha medianage
of 26. The majority of the participantswere inthe age group 23-27,189(84.8%). The majority of them were single, 214 (96%),
and only 9 (4%) were married. The vast majority of students were Libyan, 217 (97.3%), and 6 (2.7%); were the minority of
them from other nationalities (Syria, Palestine, and Sudan).

Overall Seropositivity of Toxoplasmosis

In the current study, out of 223 samples, only 78 (35%) were positive for IgG antibodies, indicating the presence of prior
exposure or pastinfection, and none of the participantstested positive forIgM antibodies. The absence of anti-Toxoplasma
IgM antibodies in all serum samples suggests that none of the participants had arecent or acute illness at the time of the
study. Among the positive participants, only one (1.28%) is married, while 77 (98.72%) of the unmarried participants were
positive for IgG.

Distribution of Behavioral and Lifestyle Risk Factors of Toxoplasmosis Among the Participants

When the participants were asked abouttheir exposuretothe potentialriskfactorsfor toxoplasmosis, 75 students (33.6%)
reported owninga cat,and among them, 73 (32.7%) were responsible for caring for their cats and cleaning the litter boxes.
Additionally, 63 (28.3%) of students reported occasionally consuming raw or undercooked meat. A majority, 180 (80.7%),
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did not use gloves when handling meat. On the other hand, 207 (92.8%) stated that they wash fruitsand vegetables before
consumption, while 16 (7.2%) admittedto occasionally eating them without washing. Furthermore, 51(22.9%) of students
reported drinking unpasteurized milk. In terms of water sources, 126 (56.5%) relied on bottled water, while 97 (43.5%) of
them used untreated water. Regarding soil contact, 125 (56.5%) of participants had no contact with garden soil at home,
whereas 97 (43.5%) reported occasional contact (Table 1).

Table 1. Distribution of Behavioral and Lifestyle Risk Factors of Toxoplasmosis Among the Participants

Stud N=223
Variable Response " ygroua
n %
. Yes 75 33.6
Ownership of cats No 148 66.4
. . - Yes 73 32.7
Handling cats and changing a cat’s litter box No 150 67.3
. . . Yes 207 92.8
Washing fruits and vegetables before consumption No 16 7.9
. Yes 63 28.3
Ingestion of raw or undercooked meat No 160 71.7
. . . Yes 43 19.3
Using gloves when dealing with meat No 180 80.7
S . . Yes 51 22.9
Drinking unpasteurized milk No 179 77.1
Source of drinking water Yes 126 56.5
(Treated & Bottled water) No 97 43.5
. . Yes 98 43.9
Contact with garden soil at house No 125 56.1

Distribution of Knowledge About Toxoplasmosis Among the Participants

Amongthe 223 participants surveyed inthis study, 184 (82.5%) reported beingfamiliar with toxoplasmosis. In addition, the
majority of them, 197 (88.3%), knew the mechanism of transmission of the parasite. But most of them, 214 (96%), did not
test for it before.

Distribution of Past Medical History and History of Abortion Among the Participants

In this study, five participants (55.5% of married women and 2.2% of total participants) had a history of abortion out of a
total of nine married participants. In addition, this percentage was among the age group 23-27 years old, and all of them
were Libyanparticipants. Lookingfor previous medicaland surgicalrisk factors, the study showed that the majority of the
participants, 212 (95.1%) did not receive blood transfusions or have surgery, 183 (82.1%), and none of them were found to
had a history of intravenous drug use (Table 2).

Table 2. Distribution of Past Medical History and History of Abortion Among the Participants

Variable Response Study group N=223

n %
History of spont borti ves ° 22
istory of spontaneous abortion No 218 97.8
L Yes 12 5.4
Chronic diseases No 211 94.6
. . Yes (N 4.9
Prior blood transfusions No 212 95.1

Intravenous users ves 0 0

No 223 100
. . . Yes 40 17.9
Surgical operation /Admissions No 183 82.1

Relationship Between Sociodemographic Profiles, Behavioraland Lifestyle Risk Factors, Knowledge About Toxoplasmosis,
Past Medical History and History of Abortion with Seroprevalence of Toxoplasma IgG Among the Participants.

Association Between Sociodemographic Profiles of the Participants with Seroprevalence of Toxoplasma IgG
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The Majority of infected participantswere inthe age group 23-27 (37%), single (36%), and Libyan (35%); however, this study
found no significant association between participants’ age, marital status, and nationality and seropositivity of Toxoplasma
gondiilgG (Table 3).

Table 3. Association between sociodemographic profiles of the participants and seroprevalence of Toxoplasma IgG

Sociodemographic TP?(oplasma 1gC - Prevalence 95%Cl
profiles Positive Negative P ratio Lower Upper
n (%) n (%)
Age group
23-27 70(37) 119 (63) 0.128 1.57 0.821 4.453
28-32 8(23.5) 26 (76.5)
Marital status x
Single 17(71(;3?) 137 (64) 0:240 3.243 0.552 36.627
Married ) 8(88.9)
Nationality .
Libyan 76 (35) 141 (65) 1.05 193 6.021
Other nationality 2(33.3) 4(66.7)

P<0.05=statistically significant, (p=Chi square). ** Continuity correction for cells <5

Association Between Behavioral and Lifestyle Risk Factors and Seroprevalence of Toxoplasma IgG Among the
Participants

This study reported thatthe participantswho had positive IgG for Toxoplasma gondiiwere found among cat owners (38.7%);
handling catsand changing a cat litter box (42.5%); not washing fruitsand vegetables before eating (37.5%); not eatingraw
or undercooked meat (35.6%), not wearing gloves when dealing with meat (37.5%); drinking unpasteurized milk (37.8%);
and contact with garden soil (30.4%).

This study indicated a significant association between wearing gloves when dealing with meat and seroprevalence of
Toxoplasma IgG (95% Cl = 0.193 and 0.942, p =0.032). But the current study reported no significant association between
the other behaviouraland lifestyle risk factors with seroprevalence of Toxoplasma IgG (Table 4).

Table 4. Association Between Behavioraland Lifestyle Risk Factors with Seroprevalence of Toxoplasma IgG Among

the Participants
Toxoplasma lgG 95% ClI
. — - Prevalence
Variables Positive | Negative P ratio Lower | Upper
n (%) n (%)
Ownership of cats
Yes 29(38.7) | 46(61.3) 0.411 1.169 0.715 2.269
No 49(33.1) 99 (66.9)
Handling cats and changing a cat’s litter
box
Yes 31(42.5) 42 (57.5) 0.102 1.357 0.907 2.884
No 47(31.3) | 103(68.7)
Washing fruits and vegetables before
eating
Yes 72(34.8) | 135(65.2) 0.826 0.928 0.311 2.545
No 6(37.5) 10(62.5)
Eating raw or semi-cooked meat
Yes 21(33.3) 42 (66.7) 0.747 68.9 0.488 1.672
No 57(35.6) | 103 (64.4)
Wearing gloves when dealing with meat
Yes 9(20.9) 34 (79.1) | 0.032*** 0.545 0.193 0.942
No 69(38.3) | 111(61.7)
Drinking unpasteurized milk
Yes 13(25.5) 38 (74.5) 0.106 0.674 0.279 1.135
No 65 (37.8 107(62.2)
Drinking treated water (tap water) 0.407 1.165 0.724 2.215

Copyright Author (s) 2026. Distributed under Creative Commons CC BY 4.0
Received: 09-07-2026 - Accepted: 08-09-2026 - Published: 14-09-2026

593


https://lmj.ly/index.php/ojs/index

Libyan Med J. 2026;18(9):589-599
https://doi.org/10.69667/lmj.26908

Libyan Medical Journal

https://lmj.ly/index.php/ojs/index elSSN:3107-0426

Yes 47(37.3) 79(62.7)
No 31(32) 66 (68)
Contact with garden soil
Yes 40(40.8) | 58(59.2) 0.105 1.342 0.907 2.749
No 38(30.4) | 87(69.6)

***P<0.05=statistically significant, (p=Chi square).

Association Between Knowledge of Toxoplasmosis and Seroprevalence of Toxoplasma IgG Among the Participants
The study showed thatamong 78 positive participants, about 58 (31.5%) had heard about toxoplasmosis before, and about
20 (51.3%) of seropositive participants had not heard about toxoplasmosis before; about 66 (33.5%) out of 78 seropositive
participants knew the transmission mechanism of toxoplasmosis. However, the majority of IgG-positive participants 75
(35%), had no serology test for toxoplasmosis before.

This study demonstrated a significant association between previous knowledge of toxoplasmosis (95% Cl=0.217 and 0.881,
p=0.019) and seroprevalence of Toxoplasma IgG; however, this study failed to establish any association between

knowledge of mode of transmissionand previous serology testing of toxoplasmosis and seroprevalence of Toxoplasma IgG
(Table 5).

Table 5. Association Between Knowledge and Seroprevalence of Toxoplasma IgG Among the Participants

ToxoplasmalgG 95% ClI
. — - Prevalence
Variable Positive Negative P ratio Lower | Ubper
n (%) n (%) PP
Have you heard about toxoplasmosis

before? xr
Yes 58 (31.5) 126 (68.5) 0.019 0.614 0.217 0.881
No 20(51.3) 19 (48.7)

Doyou know the transmission
mechanism of Toxoplasma
Yes 66 (33.5) 131(66.5) 0.204 0.725 0.257 1.342
No 12 (46.2) 14 (53.8)
Did you test for Toxoplasma before
(serology)?
1** 0.951 0.225 3.811

Yes 3(33.3) 6 (66.7)
No 75 (35) 139 (65)

***p <0.05= statistically significant, (°p) = Chi square, ** Continuity correction cells <5

Association Between Past Medical History and History of Abortion with Seroprevalence of Toxoplasma IgG Among
the Participants

The study showed that one participant (20%) who had a previous history of abortion tested positive for IgG, however, the
majority of positive participants had no history of abortion77(35.3%), no history of chronic diseases 74 (35.1%), no history
of blood transfusion 72 (34%), and no history of a surgical operation 64 (35%). Notably, this study showed no significant
association between the above-mentioned variables and the prevalence of the infection (Table 6).

Table 6. Association Between Past Medical Historyand Historyof Abortion with Seroprevalence of Toxoplasma IgG

Among the Participants
Toxoplasma lgG Prevalence 95% ClI
Variable Positive Negative P .
n (%) n (%) ratio Lower | Upper
History of spontaneous abortion
Yes 1(20) 4(80) 0.66* 0.566 0.050 4.168
No 77(35.3) 141 (64.7)
Chronic diseases
Yes 4(33.3) 8(66.7) 1.000** 0.948 .270 3.177
No 74 (35.1) 137 (64.9)
Prior blood transfusions

Yes 6 (54.5) 5(45.5) 0.284** 1.60 .689 7.906
No 72 (34) 140 (66)
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Surgical operation and admission
Yes 14 (35) 26 (65) 0.997 1 0.489 2.051

No 64 (35) 119 (65)

*Fisher exact test (cells <2), **Continuity correction (cell <5)

Discussion

The findings of this study provide important insights into the knowledge, behavioralrisk factors, and the prevalence of T.
gondii infection among female medicalstudents at the University of Tripoli. The seropositivity of 35% for IgG indicatesthe
infectionis endemic in the area of the study. However, this prevalence among the participants was considered somehow
not very high. The current study showed that none of the participants tested positive for IgM, which is similar to the study
done among university female studentsin Yemen, where participants showed positive results for IgG, and none of them
tested positive for IgM [24].

Many studieswere conducted indifferent municipalitiesin Libya and among different types of participants, which showed
awiderange of toxoplasmosis prevalence. Here are presented someresultsfromthe previous studies: ina studyconducted
in Alkhoms, Libya, amongpregnantwomen, IgG seropositivity was 39.3% [18]; 38.5% of women with spontaneous abortion
were positive for IgG in a study done in Alzawia, Libya [10], and both of them had a result of prevalence approximated tothe
result from the current study. However, a higher incidence was detected in a study conducted in Sirt, Libya, where blood
samples were taken from patients who visited Ibn Sena Hospital; the seroprevalence of Toxoplasma was 45.50% [19].
Another high incidence was detectedamongpregnantwomeninAljalla Maternity Hospital, Tripoli, Libya (50.8%), ina study
done by Mahmoud and others [11]. The major difference between the current study and the other above-mentioned
previous studies in Libyawas the type of participants and the study design, whereas they were mainly hospital-based
studies, whichwere conducted amongvarious sick people or among pregnantwomen, who could be at a higher probability
of having Toxoplasma seropositivity as a high-risk group for the infection.

Notably, thisincidence among university studentsinmedicalschool was noticed to be less than the other results obtained
from participantsinvarious other communities. However, amonguniversitystudentsinother countries, the results showed
less prevalence. For example, in a study done in Irag among university studentsinan educationschool, the prevalence of
IgG was only 9.05% and 3.33% for IgM [20].

Comparing toxoplasmosis with other parasitic infections that are transmitted through contaminated food and drinks and
share the same risk factors of infection in the country, the following results are recorded: The intestinalnematodesinthe
study run in Aljmail municipality had a prevalence of 34.8%, 33.3% prevalence of Enterobius vermicularis, only a 1.5%
prevalence of Strongyloides stercoralis, 3% detected Entamoeba histolytica, and 10.6% Gardialambaliaina study done by
Ahmed and others [21]. Then helminthinfections (7.6%)were detected in Alzawia by Fawzia Shawesh and others[22]. The
intestinalhelminths are known to share the same need for specific environmentalconditionsin soil for the development of
the eggto be infective, and here is the similarity with Toxoplasma gondii oocysts, which need some period of time in soil to
become infective sporulated oocysts. Concerning other protozoal infections, a prevalence of Entamoeba histolytica
(60.70%) and Giardia lamblia (31.73%) was reported by Fawzia Shawesh study [22]; 99.3% (141/142) of infected samples
were protozoaninfections, includingintestinal protozoa, such as Blastocystis hominis, Entamoeba histolytica/Entamoeba
dispar, Giardia lamblia, and Entamoeba coli, in a study done by Hasan M. S. Ibrahim in Sabha city [23]. Here, all previous
studiesindicatethat the infection through the fecal-oral route is still presentin the country, including both helminths and
intestinal protozoa. But what is noticed is that the prevalence of helminths and intestinal protozoa infections is still less
than toxoplasmosisin the current study. Such results indicate a defect in hygiene and educational programs about such
preventable infections. In addition, toxoplasmosis can lead to harmful outcomes, unlike other mentioned helminths and
protozoa, especially when acute infection occurs while a woman is pregnant or among immunocompromised patients
[10,24]. Additionally, a study conducted in Benghazi municipality on the contamination of leafy vegetables with various
intestinal parasites revealed that nearly all of the samples (90%) were contaminated with parasite eggs, larvae, or cysts.
The study was carried out on a group of vegetables that are typically consumed by Libyans, such as lettuce and parsley.
This highlights the importance of taking precautions against faecal- oral- transmitted parasite infections [25, 26].
Regardingthe zoonosis, Toxoplasma gondii's definitive host isfelines, including cats. There isanother zoonotic disease that
causesamajor health problem inLibyansociety aswellas major economic problemsamonganimals such asgoats, cattle,
and camels, which is Echinococcus granulosis, which is also transmitted by eatinginfective eggsin contaminated food and
drinks [27]. The Presence of infection among this group of participants, eventhough they are medical students who are
supposedto be moreeducated about such infections than others, could be due to a lack of clear information about such
infections orignorance of important preventive measures, which play amajorrolein the spread ofthe infections amongthe
participants.

However, the results showed the need to include the university or other schools’ membersinthe educationalprogrammes
about such parasitic infections and zoonotic diseases, especially those that could be transmitted by pet animals, which
usually live very close to humans and their sources of food and drink [28]. This study showed the risk factors that
participantswere exposed tointermsof preventingoracquiringthe infection. Forexample, inthe current study, only 33.6%
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of the participants owned cats, which are a source of the infection with the parasite; however, when studying associations
betweenhaving a cat petanimaland seropositivity of IgG, the result showed no significant association (p>0.05). The same
resultwasfound amonguniversity studentsin China[17]. In contrasttothisresult, inastudy done by TalalSaeed Al-Wajeeh
[16], theinfectionamongfemale studentswasfound to have a significance associationwith having catsathome (p =0.045).
Also, in a study done among female university studentsinlraq, a significant association was found between owning cats
and seroprevalence of toxoplasmosis (p =0.037) [20].

Noticeably, in the Libyan community, owning animals in cities, including cats, was not common, while it could be seen
morein ruralareas or in areas where animalraising is a main part of the population'seconomy; however, the recent trend
to own catsas a petanimal, especiallyamongyoung generationswho are at a similar age of the current studyparticipants,
is on the rise. Routine medical checkups for pet animals and taking advice from a veterinary doctor are not well-known
behaviors. In addition, forthose who own cats, almost all of them handle their catsthemselves. The study showed the need
for more details about the knowledge of how they handle their cats, routine medical checkups, and follow-ups with a
veterinary doctor; knowledge about handling litter boxes; if they know about the period needed by non-infective,
unsporulated oocystsin the soil to betransmitted toinfective, sporulated oocysts; and the preventive measuresforthose
owning cats to prevent getting these zoonotic diseases [28, 29].

In this study, the results of other behaviouralrisk factors, such as washing fruits and vegetables before consumption,
showed no significant associations with seroprevalence of IgG, where the majority of the participants (92.8%) said they
washed fruitsand vegetables before consumption, whichreducestherisk ofingesting oocysts from contaminated produce.
However, 7.2% admitted to occasionally consuming unwashed fresh produce, which remains a concern, particularly in
areas where soil or irrigation water contamination is possible.

In contrast to the current study, Riyadh A. Alzaheb and Osama al-Amer found a significant association between washing
fruits and seroprevalence of Toxoplasma gondii among undergraduate students in Saudi Arabia (p=0.007) [30]. The Same
for other behaviouralrisk factors thatincrease exposuretothe infective stage of the parasite, which showed no significant
association with the prevalence of the infection when the majority of participantsanswered No (p>0.05), such as ingestion
of raw or undercooked meat (71.7% of the participants answered No), drinking of unpasteurized milk (71.1% of the
participants answered No), and contact with garden soil (66.5% of the participants answered No). The majority of the
participants were drinking treated or bottled water (56.5% of the participants answered Yes).

However, reviewing the literature showed variation in the detection of an association between the variables of the study,
where some of them detected a significant association and some did not; for example, significant associations include
consumption of raw, unwashed fruits or vegetables (p=0.007) [30]; drinking water (p=0.015) [8]; drinking unboiled water
(p=0.028); gardening, doing agriculture, or contacting the soil (p= 0.000) [17]. On the other hand, research conducted in
Yemen, Iraq, Jordan, and China revealed the same result of no significant association between the prevalence of
toxoplasmosisand having cats [16,17]; handling cats' litter boxes[16]; washing fruitsand vegetablesbefore consumption
[16,17]; eating raw or semi-cooked meat [8,16,17]; source of drinking water; drinking unpasteurized milk; or contact with
soil or gardening [16].

The behavioralrisk factors are connected mainly to routes of infection, so the current study highlights the need for more
targeted educationregarding safe food handling, such as washing fruits and vegetables and consumingwell-cooked meat;
drinking clean, treated water or boiling it; and, especially because of inadequate water treatment infrastructure in most
areas of the country. Furthermore, proper hygienic practices such as washing hands after contact with soil and before
eating, frequent cleaning of the cat litter box, and proper hygienic measureswhen dealing with animalexcretaall minimize
exposure to the infective stage of the parasite. As noted in this study's results, one behavioral risk factor, which is using
gloves when dealing with meat, showed a significant association with the prevalence of the infection (p=0.032). In this
behavioral risk factor, the majority of participants (80.7%) did not use gloves during meat handling, underscoring the
importance of gloves as a protective measure against infection transmission.

This research has shown that82.5% of participantsreported knowingabout toxoplasmosis, and further analysis showed a
significant association betweenthis knowledge and the prevalence of the infection (P=0.019). Moreover, this survey found
thatthe majority of participating students knewthe mode of transmission (88.3%), and the majority of them had no previous
experience of blood testing for toxoplasmosis (96%), still, no significant association was detected between study variables.
The sameresultwas detectedamongltalianwomenwith p<0.001 [31]; it also detected nosignificant association between
the knowledge of the methods of transmissionvariable. However, to assessthe degree of toxoplasmosis knowledge among
studentsindisciplines other than medicine, comparative research is strongly advised [32].

Along with this, good knowledge about the transmission method reflected the influence of their medical education and
training. This level of awarenessis encouraging, as it plays a critical role in their health practices and future capacityas
healthcare providers to educate patients about the risks, transmission, and prevention of toxoplasmosis. The evidence
from this study reveals that the majority of infected participants have no chronic disease, no prior history of blood
transfusion, or spontaneousabortion. Further analysis detected no significant association between clinical manifestation
variables and the prevalence of the infection. As is known, blood transfusion is considered an important method of
transmission of theinfection, butitis neglected and not included in screening programsinblood banks in the country [33].
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Many research studieswere conducted to evaluate the prevalence of toxoplasmosisamong aborted women. In one study
carried outinAlzawia Hospital, Libya, toxoplasmosiswas detectedin32.7% ofthe aborted participants; the studydetected
a significant association with Toxoplasma IgM and abortion, indicating that acquired infection during pregnancy carried a
major risk for abortion [34]. Another study done by Gashout, A., detected 17.6% IgM-positive women, which could be the
cause of abortion[35]. Alongside pregnancy loss, congenital toxoplasmosis causes a major disablingconditioninthe fetus,
which could be manifested in the newbornif the infectionoccurs at the time of organogenesis or may be later in childhood
when the pregnant mother is infected in her late weeks of pregnancy [3, 9, 30]. Add to that, if an infection occurs in
immunocompromised individuals, it will perhapsact as an opportunisticinfectionand could cause fatal conditions, such
asinHIV patients;inastudy done by Shimelis, T. etal., 93.3% of HIV participants were found positivefor Toxoplasma gondii
[35]. These findings underscore the complexity of T. gondii transmission, which is influenced by environmental exposure,
dietary habits, and personal hygiene practices. Although the overall awareness level was high, certainbehaviors still pose
potentialinfection risks and point to gapsin translating knowledge into preventive action. More study needed to look for
some risk factors, such as stored and manufactured orimported meat and vegetables. The role of routine blood screening
among the high-risk population may be discussed, and research about its efficacy should be conducted [37].

Giventhat medical students represent the next generation of healthcare providers, continuous education and training on
zoonotic infections, including toxoplasmosis, should be emphasized. Reinforcing knowledge about transmission routes,
prevention strategies, and the importance of personal protective behaviors is crucial. Furthermore, integrating
comprehensive modules on zoonotic diseases and public health education into the medical curriculum could further
enhance students’ understanding and promote healthier personal and professional practices.

Further research

The results of this study have shown that the occurrence of toxoplasmosisis still alarming; another studytodetermine the
burden ofinfectionamonga large number of participantsfromdifferentcountry sites should be linked to some geographical
distribution, a study of the nature and source of food, and screening for commonly used frozen products, which could be
contaminated with oocysts of the parasite. The need for community workand studiesto measure the effect of educational
programsin changing the level of knowledge before and afterthe implementation of the programs should be conducted in
combination with community health services. Also, a study of the spread of the infective stage among secretions of stray
and domestic cats should be done in a wide area of the country.

Limitations

This study hassome limitationsinterms of scope and sampling, as it was designed as a cross-sectionalstudy, which could
have failed to detect causation; another is the use of convenience sampling rather than randomization, which may not
provide a fully representative sample of the student population. Additionally, the study targeted undergraduate medical
students, who mostly have a higher degree of knowledge about toxoplasmosis than other university students. Future
studieswould be betterdone as a long-term cohort or case-controlstudy fora stronger study design. In addition, including
male students and comparing between both genders would provide a more comprehensive understanding of
toxoplasmosis awareness and behaviors. However, this study has provided baseline data for establishing many
educational and screening programs among college students.

Conclusion and recommendation
Overall, the study highlights a good level of awareness about toxoplasmosisamongfemale medicalstudents at the Faculty
of Medicine, University of Tripoli. However, significant gaps were identified in safe practices related to food handling and
hygiene. Tackling these problemsthrough targeted educationalinterventions could minimize the risk of T. gondii infection
and improve public health outcomes.
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