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Abstract- Toxoplasma gondii is a microscopic parasitic protozoan 

that causes a disease “Toxoplasmosis” which may lead to severe 

health consequences due to its widespread geographical and host 

diversity. This study investigated the seroprevalence of 

Toxoplasma gondii and its associated risk factors in general 

population of Lahore, Pakistan. A sample size of 300 participants, 

including 200 cases and 100 controls aged 20-60+ representing 

various socio-economic backgrounds, was selected. The 

epidemiological survey, facilitated by a structured questionnaire 

covering demographics, socio-economic status, health, and 

Toxoplasma-related risk factors, was also administered. Blood 

sampling procedures involved the collection of approximately 3 

ml of whole blood from each participant, following standardized 

protocols to minimize clotting risk. Serum separation technique 

were employed to extract serum samples for further analysis. The 

qualitative determination of Toxoplasma infection was conducted 

using a Toxo-latex agglutination test kit, enabling the detection of 

IgG antibodies against T. gondii in the collected serum samples. 

Statistical analysis, including descriptive statistics, Pearson chi-

square tests, and calculation of odds ratios and confidence 

intervals, was employed to assess seroprevalence and associations 

between various risk factors and Toxoplasma infection. 

The results revealed a statistically significant difference in 

seroprevalence between case and control groups, emphasizing the 

higher prevalence rates among the case subjects. While gender did 

not significantly influence seropositivity, age appeared to correlate 

positively with higher seroprevalence rates among both cases and 

controls. Several risk factors associated with Toxoplasma 

seropositivity emerged from the analysis. Surprisingly, 

individuals without pets at home exhibited higher odds of 

infection compared to pet owners. Drinking water sources, such as 

municipal and government filter supplies, showed a significant 

association with increased seroprevalence, while motor pump 

water displayed a non-significant association with decreased risk. 

Unwashed fruits and vegetables and a history of blood transfusion 

also emerged as significant risk factors in both groups. 

Additionally, certain clinical conditions like type-2 diabetes 

mellitus, thyroid gland problems, and cardiovascular diseases 

seemed to be associated with higher seroprevalence rates among 

case patients. This research sheds light on the multifaceted nature 

of Toxoplasma transmission and infection, highlighting the 

importance of various factors like environmental exposure, 

lifestyle habits, and health conditions in understanding its 

prevalence within a population. Additionally, researchers should 

consider potential limitations and the need for further research to 

explore other potential risk factors or to confirm these findings, as 

non-significance in one study does not rule out the possibility of 

associations in different contexts or populations. The findings 

could be pivotal in shaping preventive and control policies for 

public health management in the region. 
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INTRODUCTION 

oxoplasma gondii is an obligate intracellular protozoan 

parasite that infects warm-blooded animals, including 

humans. It causes Toxoplasmosis, a disease that can manifest 

with mild flu-like symptoms or lead to severe complications, 

particularly in individuals with weakened immune systems. 

Toxoplasmosis affects both terrestrial and aquatic warm-blooded 

animals, impacting more than 30% of the human population 

(Elsheikha et al., 2020; Yu et al., 2023). All morphological phases 

of T. gondii can result in infection: tachyzoites, bradyzoites, and 

tissue cysts. The tachyzoite stage undergoes rapid multiplication 

during acute infections, whereas bradyzoites, formed from 

tachyzoite transformation, replicate slowly and give rise to tissue 

cysts in chronic infections (Daher et al., 2021; Robert-Gangneux 

and Dardé, 2012). The sexual phases of this parasite occur 

exclusively within members of the Felidae family, including 

domestic cats. 

Cats serve a critical role as the primary hosts of T. gondii, releasing 

oocysts in their feces. These minuscule oocysts are then 

inadvertently consumed by warm blooded animals, thereby 

triggering infection. Climatic factors significantly impact oocysts 

of T. gondii survival, with higher prevalence in hot, humid regions 

compared to warm, dry areas and notably low rates in polar 

regions (Khademi et al., 2019). Human infections can occur either 

congenitally or postnatally. It can also manifest from the 

consumption of raw or undercooked meat containing tissue cysts 

housing T. gondii (Lupu et al., 2022). Furthermore, transmission 

can happen through the ingestion of contaminated foods, including 

fruits, vegetables, and various other consumables carrying the 

parasite's oocysts. Notably, there have been well-documented 

instances linking human illnesses to soil exposure (Daher et al., 

2021; Lupu et al., 2022; Monteiro et al., 2019; Robert-Gangneux 

and Dardé, 2012) emphasizing the diverse pathways through 

which this parasite can affect human health. 

T 
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Toxoplasmosis is a globally recognized parasitic infection with 

public health concerns. It has been documented that individuals 

infected with HIV shows an elevated prevalence of Toxoplasmosis 

(Wang et al., 2017). The risk of T. gondii infection is also elevated 

in individuals with drug addiction (Haghighi et al., 2020; 

Sharifzadeh et al., 2022), diabetes (Molan and Ismail, 2017), liver 

and kidney diseases (Al-Jowari and Hussein, 2014; El-Sayed, 

Ramadan, and Ramadan, 2016). Globally, an estimated 190,100 

cases of congenital Toxoplasmosis are reported annually 

(Torgerson and Mastroiacovo, 2013). This opportunistic parasite 

poses substantial health concerns in all age groups. (Hill, 

Chirukandoth, and Dubey, 2005; Mizani et al., 2017).  

Toxoplasma gondii, a prevalent food-borne parasite, not only 

poses risks to individuals in the food industry and veterinary 

practice (Dini et al., 2023; Marques, Sousa et al., 2020; Pereira et 

al., 2010) but also exhibits varying prevalence worldwide, 

influenced by diverse factors such as environmental conditions, 

hygiene practices, dietary habits, and cultural norms. The 

transmission pathways, extending from contaminated food to 

environmental exposure, emphasize the necessity for 

comprehensive public health interventions (Yan et al., 2016). 

Understanding these factors shaping T. gondii transmission rates 

is crucial, not only for medical interventions but also for broader 

societal and economic well-being. Consequently, current research 

focuses on determining the prevalence and associated risk factors 

of Toxoplasmosis in the general human population of Lahore. This 

research aims to inform future preventive and control policies for 

public health management. 

MATERIALS AND METHODS 

Study area 

The study subjects were selected from Lahore. It is densely 

populated capital of Punjab, Pakistan, situated at an altitude of 

approx. 217 meters above sea level and located at a latitude of 

approx. 31.5497° N and longitude of 74.3436° E and is renowned 

for its historical, cultural, and economic significance. 

Study subject 

The study encompassed a total of 300 participants, with 200 

individuals forming the case group—selected randomly from 

different hospitals in Lahore—and 100 healthy individuals serving 

as the control group. These participants, aged between 20 and 60+ 

years, were carefully chosen from varied socio-economic 

backgrounds.This research aimed to explore the impact of these 

factors on public health through questionnaire surveys and blood 

sampling conducted in hospitals and local areas across Lahore.  

Epidemiological survey 

The epidemiological survey employed a structured questionnaire 

divided into sections covering demographics, socioeconomic 

status, health and risk factors. Assistance was provided for 

participants with literacy challenges. This comprehensive 

approach aimed to gather inclusive data, exploring various aspects 

influencing T. gondii infection within the study population. 

Blood sampling 

Participants were instructed to drink water 30 minutes before 

blood collection to minimize the risk of vein damage or clotting 

risk. Approx. 3 ml of whole blood was drawn from the cubital 

fossa via vein puncture using disposable syringes and was 

transferred into EDTA tubes to prevent clotting. Samples were 

labeled with participant identity numbers. After the blood sample 

collection, participants were offered juice to prevent the onset of 

dizziness symptoms and discomfort.  

Serum separation 

Before serum extraction, the EDTA tubes with blood samples 

were equilibrated with room temperature and then centrifuged at 

3500-3500 rpm for 15 minutes. A straw-colored serum that 

appeared at the above layer of EDTA tube was added into a clean 

Eppendorf tube with the help of disposable dropper and was stored 

at -20°C for further analysis. 

Qualitative determination of T. gondii 

A qualitative screening for determination of Toxoplasmosis in the 

study participants was executed by using a Toxo-latex 

agglutination test kit (Rapid lab, UK). The qualitative assessment 

was initiated by allowing all the frozen serum samples and chilled 

chemical reagents to room temperature. Then the Toxo-latex 

controls and reagent were shaken vigorously, in order to mix the 

solution, manually or with the help of a vortex mixer. The Toxo-

latex test slide, comprised of 6 circles, was laid on a plain surface 

and was labeled accordingly before pouring the samples and 

controls. The Toxo-latex negative and positive controls was used 

as standard to determine the seropositivity while the Toxo-latex 

reagent was used as an indicator to detect IgG antibodies against 

T. gondii in the study population.  

At a single interval, a drop of both controls and 50 ul of the serum 

samples were added to separate black circles provided on a test 

slide. Then to detect the presence IgG antibodies against T. gondii, 

25 ul of Toxo-latex reagent was poured over in each circle on the 

test slide. The controls and serum samples were mix with latex 

reagent and spread over the entire circle using a disposable stirrer. 

In the last step, the Toxo-latex slide was placed in a mechanical 

rotator at 80-100 rpm for at least 4 minutes until the agglutination 

reaction starts to appear in the circle with positive control and then 

samples on the test slide will be compared with controls to 

determine the T. gondii positive and negative individuals.  

Statistical Analysis 

Descriptive statistical analysis was conducted using IBM SPSS 

Statistics version 26 (IBM Corp., Armonk, NY, USA). The 

prevalence of IgG antibodies against Toxoplasma in both case and 

control groups was compared using the Pearson chi-square test. 

Chi-square analysis was employed to assess significant variations 

between the groups associated with various risk factors. A p-value 

below 0.05 indicated statistical significance. Furthermore, odds 

ratios and confidence intervals were calculated to evaluate the 
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association between various risk factors and Toxoplasmosis 

infection among study participants. 

RESULTS 

Overall, seroprevalence of T. gondii in the case subjects was 

statistically higher (p≤0.001) as compared to control (Table 1). 

Gender wise analysis has showed that IgG antibodies against 

Toxoplasma were found non-significantly higher among male 

(p>0.05) in case and control group (Table 2). The correlation 

analysis of seropositivity was found to rise with age among case 

and control subjects (Table 3). The study identified several risk 

factors associated with seropositivity to Toxoplasma in case and 

control groups (Table 4).  

Table 1: Overall seroprevalence in case and control groups 

Parameters Case Control P value 

Seropositive subjects 136 38 

0.000006* Seronegative subjects 64 62 

Total 200 100 

*represents statistically significant (p≤0.05)  

Table 2: Gender wise comparison of Toxoplasma seropositivity 

between case and control groups 

Genders 
Case Control 

P value Subjects 

tested 

Subjects 

positive 

Subjects 

tested 

Subjects 

positive 

Male 100 72 50 24 0.04* 

Female 100 64 50 14 0.000032** 

Total 200 136 100 38 0.000006* 

*represents statistically significant p value (p≤0.05) and ** (p≤0.001) 

 

Table 3: Correlation analysis of seroprevalence among various 

age groups within case and control group 

Age 

groups 

(Years) 

Case* Control** 
r 

value 
Subjects 

tested 

Subjects 

positive 

Subjects 

tested 

Subjects 

positive 

20-30 35 23 16 5 

r= 

0.1 

30-40 45 32 23 8 

40-50 67 46 37 14 

50-60+ 53 35 24 11 

Total 200 136 100 38 

* represents Pearson Correlation r=1, p value 0.007 and **Pearson Correlation 1, 

p value 0.05; also statistically significant (p≤0.05)  

 

 

Table 4: Univariate analysis of Toxoplasma associated risks factors among case and control study subjects 

Risk factors 

 

Case 

 

Control Odds Ratio 

P value 

X2  

Subjects tested 

 

Subjects positive Subjects tested Subjects positive (95% Confidence interval) 

Cat exposure 

Rare 20 11 10 6 1 (0.3-3.8) 0.8** 

Frequent 120 93 58 18 7.6 (3.8-15.4) 0.02* 

Often 60 32 32 14 1 (0.6-3.4) 0.6** 

Pet/ animals at home 

Yes 78 65 30 26 0.7 (0.5-2.5) 0.9** 

No 122 71 70 12 6.7 (3.2-13.7) 0.0002** 

Source of drinking water 

Motor pump 23 9 14 8 0.4 (0.1-1.8) 0.5** 

Municipal supply 80 72 64 26 13.1 (5.4-31.8) 0.005** 

Govt. filters 97 55 22 4 5.2 (1.6-16.8) 0.03* 

Water treatment at home 

Yes 64 24 40 8 2.4 (0.9-6) 0.1** 

No 136 112 60 30 4.6 (2.3-9.1) 0.05* 

Washing of fruits and vegetables before eating 

Yes 92 37 30 12 1 (0.4-2.1) 0.9** 

No 108 99 70 26 18.6 (8-43) 0.001** 

Blood transfusion 

Yes 116 98 40 28 2.3 (1-5.4) 0.04* 

No 84 38 60 10 4.1 (1.8-9.2) 0.009** 
     *represents statistical p value (p≤0.05) and ** (p≤0.001); OR= > 1 
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Surprisingly, participants without pets at home displayed higher 

odds of infection (OR=6.7, p=0.0002), contrasting with a 

decreased risk associated with pet ownership (OR=0.7, p=0.9) in 

both groups. Drinking water sources were influential, with 

municipal and government filter supplies significantly increasing 

seroprevalence among both cases (OR=5.2, p=0.03) and controls 

(OR=13.1, p=0.005). Conversely, motor pump water was non-

significantly associated with decreased risk (OR=0.4, p=0.5). 

Inadequate water treatment revealed increased odds of infection 

(OR=4.6, p=0.05). Additionally, unwashed fruits and vegetables 

were linked to higher seropositivity (OR=18.6, p=0.001), while 

blood transfusion history showed increased odds of 

Toxoplasmosis (OR=2.3, p=0.04). Strikingly, participants without 

a history of blood transfusion still exhibited significantly higher 

odds of infection (OR=4.1, p=0.009) compared to controls. The 

clinical diagnostic data of the case patients reflecting the 

prevalence of Toxoplasma gondii (Table 5) showed that 

significantly higher seroprevalence of Toxoplasma was observed 

among patients with type-2 diabetes mellitus (p<0.001), thyroid 

gland problems and cardiovascular diseases.  

Table 5: Seropositivity among individuals with metabolic 

diseases in the case group 

Metabolic diseases 
Subjects 

tested 

Subjects 

positive 

P value 

 

Thyroid gland 

problems 
37 31 0.0001** 

Hypertensive 28 18 0.1 

Type-2 diabetes 

mellitus 
34 29 0.0001** 

Cardiovascular 

diseases 
29 21 0.01* 

Digestive system 

disorders 
37 15 0.2 

Respiratory diseases 16 9 0.6 

Urinary problems 19 13 0.1 

** represents p value (p=<0.001) and * (p=<0.05) 

DISCUSSIONS 

The overall findings of current study showed that seroprevalence 

of T. gondii in the case subjects was statistically higher (p≤0.001) 

as compared to control. In line with these findings, Hasan et al. 

(2023), Mohammed, (2022) and Ahmad Daryani et al. (2014) 

conducted similar researches which showed the higher prevalence 

in patients than healthy control. Various studies have been 

conducted revealed high prevalence of Toxoplasma using LAT, 

emphasized on routine serology screening of Toxoplasma 

infection with high accuracy, quantify antibodies, making it cost-

effective and suitable for large-scale screenings (AL-Mossawei et 

al., 2016; Alayande et al., 2013; Edrees, 2020 and Sukthana, 

2006). So, we conclude and recommend that LAT is a very useful 

diagnostic aid for epidemiological studies of prevalence of 

Toxoplasma or acute infection. The early diagnosis of acute 

infection can be possible by the detection of IgG antibodies to T. 

gondii. The simultaneous determination of the IgG antibodies 

shall facilitate and help assessment of the actual immune status of 

the patients. 

In the current study, an analysis based on gender revealed that the 

presence of antibodies against T. gondii showed a non-significant 

increase among males compared to females in both case and 

control groups. In line with current results identical findings were 

reported by Guigue et al. (2018) and Hayat et al., (2014). 

Similarly, Toxoplasmosis is prevalent in 24.36% of the male 

population in another investigation (Hlaváčová et al., 2021). 

Additionally, Kolbekova et al. (2007) reported 23% rate of 

Toxoplasmosis between 2000 and 2004 in the male population of 

the Czech Republic. It is conclude and recommend that male 

subjects had a higher incidence than female that’s why further 

gender-specific studies should be conducted to explore reasons 

behind the increase of T. gondii antibodies among males, 

considering biological and behavioral factors. 

The present study revealed a notable increase in Toxoplasma 

seropositivity with age, particularly demonstrating the highest 

infection rate within the 40-50 years age group across both case 

and control subjects. Significantly higher Toxoplasma infection 

rates (p≤0.01; r= 0.8) were observed in older age groups among 

case subjects, while a non-significant correlation (p≥0.05; r=0.7) 

was found between seropositivity and age in the control 

participants. These findings align with research conducted in 

Pakistan by Awan et al. (2021), emphasizing a higher prevalence 

among older individuals compared to younger age groups. 

The current study also identified associated risk factors with 

Toxoplasma infection among case and control groups. The 

identified risk factors, such as exposure to cats, drinking water 

sources, and unwashed fruits and vegetables, are associated with a 

higher occurrence of Toxoplasma infection. Exposure to cats is 

associated with a higher likelihood of infection due to the parasite 

being present in cat feces. Drinking water from municipal and 

government filter supplies increases the prevalence of infection 

because these sources may not effectively remove the parasite. 

Similarly, unwashed fruits and vegetables can be contaminated 

with Toxoplasma, leading to a higher risk of infection when 

consumed. Previous study has shown that exposure to cats, eating 

raw vegetables, undercooked meat and drinking polluted water are 

significant risk factors for Toxoplasma infection (Wei et al.,2016). 

Similarly, research conducted by Hussain Shah et al. (2016) 

demonstrated that drinking water from contaminated sources 

increases the likelihood of Toxoplasma infection. Furthermore, 

studies conducted by Alzaheb and Al-Amer (2017) and (Jones and 

Dubey (2012) have shown that consuming unwashed fruits and 

vegetables is a common route of transmission for Toxoplasma. 

These findings support the associations identified in the current 

study and highlight the importance of these risk factors in the 

transmission of Toxoplasma infection. 
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In present study, blood transfusion history has also been found to 

increase the odds of Toxoplasmosis, highlighting the need for 

screening measures and safety in blood transfusion procedures. 

Literature has reported that Africa and Asia have the highest 

prevalence of Toxoplasmosis in blood donors, with rates of 46% 

and 29%, respectively (Awan et al., 2021; Ullah et al., 2020). This 

highlights the significant burden of the parasite and the need for 

targeted interventions and public health strategies.  

The clinical data of the case patients showed that significantly 

higher seroprevalence of Toxoplasma was observed among 

patients with type-2 diabetes mellitus, thyroid gland problems and 

cardiovascular diseases, indicating a higher susceptibility to the 

infection. This could impact their overall health and treatment of 

patients. These findings are aligned with a study carried out by 

Rehman et al. (2021) which found a higher risk of Toxoplasma 

infection in patients with these conditions. This is consistent with 

a study conducted by Khalil et al. (2017) which also found an 

increased risk of infection in immunocompromised patients. 

Immunocompromised patients are particularly vulnerable to 

Toxoplasma infection due to their weakened immune systems, 

which can lead to severe symptoms and complications, 

significantly impacting their overall health and quality of life. 

CONCLUSION AND RECOMMENDATIONS 

A higher prevalence of Toxoplasma infection was observed among 

the cases in contrast to the control group. Advanced age notably 

emerged as a significant factor influencing the likelihood of 

infection. Moreover, factors such as the sources of drinking water, 

inadequate washing of fruits and vegetables, history of blood 

transfusions, and the presence of certain diseases like diabetes 

mellitus, thyroid gland issues, and cardiovascular diseases were 

linked to heightened infection risks. Implementing crucial 

measures like emphasizing the thorough washing of fruits and 

vegetables, ensuring the consumption of clean or boiled water, and 

educating individuals about the risks associated with blood 

transfusions can substantially reduce susceptibility to this 

infection. It's equally important to support the management of 

health issues, such as diabetes and heart problems, to mitigate the 

risks. Educating the public about the impact of pet ownership on 

Toxoplasma transmission is also vital. Further research is 

imperative to deepen our understanding of these dynamics. This 

deeper comprehension will serve as a foundation for the 

development of more effective preventive strategies against 

Toxoplasma infection. 
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