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ABSTRACT 
 

Toxoplasmosis is a neglected tropical zoonotic infection caused by an intercellular protozoan 
parasite called Toxoplasma gondii. T. gondii infection is gaining prominence as an important public 
health parasitic infection and possibly the aetiology of some cases of schizophrenia. The 
comparative seroprevalence and associated risk factors of toxoplasmosis were investigated among 
two subpopulations - schizophrenics (SZN) drawn from the Neuropsychiatric hospital Port Harcourt 
and Neuropsychiatric department of University of Port-Harcourt Teaching Hospital, all in Rivers 
State. Immunocompetent persons (IP) were used as control after ethical clearance was obtained 
from Rivers State Hospitals Management Board Ethical Committee. Immunodiagnostic techniques 
involving the detection of T. gondii antibodies in examined sera using ELISA IgG and IgM tests 
were employed. Well structured questionnaire was used to collect data on social demographic risk 
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factors associated with toxoplasmosis. Out of the 400 subjects (200 subjects per sub population) 
examined, SZN recorded a seroprevalence of 54.0% (109) (P ≤ 0.05), while IP recorded 28.5% 
(57) (P ≤ 0.05). SZN recorded a higher seroprevalence compared to IP with 50.0% (100), 4% (8) 
and 21.5% (43), 7.0% (14) for Toxoplasma gondii ELISA IgG and IgM tests respectively. Age 
groups 35-40 and 40 and above both had the highest seroprevalence 11.0% (22) for SZN while 
age groups 25-29 had the highest seroprevalence of 7.5% (15) for IP. Students recorded the 
highest seroprevalence for SZN, 21.5% (43) for IgGE and 2.0% (4) for IgME while traders recorded 
the highest seroprevalence for IP 6.5% (13) for IgGE and 2.5% (5) for IgME. More males were 
infected among SZN while more females were infected for IP. Eating improperly washed fruits and 
vegetables, and drinking untreated water were the risk factors associated with the disease. Public 
health campaign, improved personal hygiene and routine tests have been advocated for. 
 

 

Keywords: Rivers State; seroprevalence; schizophrenia; toxoplasmosis; Nigeria. 
 

1. INTRODUCTION 
 

Toxoplasma gondii is an obligate intercellular 
protozoan, the etiological agent of toxoplasmosis 
[1,2]. Several studies have shown that cats and 
other feline species are the definitive hosts for 
the parasite, as they are the only animals that 
excrete the oocysts into the environment [3]. 
 

Humans can become infected with 
toxoplasmosis by drinking water or eating food 
contaminated with oocysts released in cat faeces 
or by accidental digestion of raw or uncooked 
meat; such as pork and lamb containing tissue 
cysts of Toxoplasma gondii [1]. Its transmission 
is also possible through blood transfusion, organ 
transplant and transplacentally from mother to 
fetus. 
 

Earlier studies have found a positive correlation 
between T. gondii antibody titres and 
schizophrenia [4,5]. The existence of an 
association between schizophrenia and 
toxoplasmosis has been suspected since the 
1950s. This suspicion was based on the fact that 
many studies have found an increased 
seroprevalence of toxoplasmosis in charts of 
mental health institutions in comparison with 
members of control populations [6]. 
Investigations have also correlated seropositivity 
with changes in neurological functions [7]. 
However, the complex underlying mechanism of 
the subtle behavioural alterations is still not fully 
understood. The parasite can induce 
modifications in the infected cells. Toxoplasma 
gondii infects the brain by forming a cyst within 
its cells and produces an enzyme called tyrosine 
hydroxylase, which is essential for the production 
of dopamine. Dopamine is a neurotransmitter 
involved in mood, sociability, attention, 
motivation and sleep patterns. Schizophrenia has 
long been linked to dopamine dysregulation 
[4,8,9]. 

 

Establishing the link between toxoplasmosis and 
schizophrenia is vital, as baseline data generated 
will assist health institutions to make policies as 
to whether or not toxoplasmosis testing should 
be included in daily routine laboratory testing. 
Such data may also determine the most efficient 
method to adopt for detecting the parasite. 
 

1.1 Objective of Study 
 
This study aimed at investigating the 
seroprevalence and risk factors of Toxoplasma 
gondii among healthy volunteers and 
Schizophrenics drawn from the Neuropsychiatric 
hospital and Neuropsychiatric department of the 
University of Port-Harcourt Teaching Hospital, 
Port-Harcourt, Rivers State, Nigeria.  

 
2. MATERIALS AND METHODS 
 
2.1 Study Area  
 
Neuropsychiatric Hospital (NPH), Port Harcourt 
is a government-owned specialised service 
hospital in Obio/Akpor Local Government Area, 
Rivers State, Nigeria. It is located at Rumuigbo, 
Port Harcourt, Rivers State. The University of 
Port Harcourt Teaching Hospital, Port Harcourt is 
located in East-West Road, a few kilometres 
from the University of Port Harcourt, Port 
Harcourt. Both hospitals are the only 
government-owned neuropsychiatric facilities in 
Port Harcourt and therefore, attract people from 
all works of life. 
 

2.2 Sample Collection and Serological 
Testing   

 

Minimum sample size determination in the study 
was based on Leslie-kish formula [10]. The 
minimum sample size needed to obtain a 
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precision of 0.05 at 95% confidence interval was 
obtained thus.  
 

N = z2(1-P) / D2 
                 
N = Minimum sample size required, Z = standard 
normal deviate corresponding to confidence 
interval level of 95% (standard value of 1.96), P 
= 31.5% prevalence of toxoplasmosis in a given 
Time (Uttah et al., 2013), D = margin of error to 
be tolerated at 5% (0.05).  
 

Hence, minimum sample size that could be used 
in precision is 354.5. 
 

Three millilitres of venous blood was collected 
from each of the 400 participants between 
February and June 2016. Blood samples were 
allowed to clot and then centrifuged for 5 minutes 
at (1500) rpm. Serum was collected and stored 
at 2°C.The developing plates cards, reagents 
and specimen were all brought to temperature of 
24°C. These were processed using Bio Check 
for Toxoplasma Immunoglobulins IgG and IgM 
enzyme immunoassay test kit in which a 
MAPLAB plus microtiter plate reader was used to 
read the result of the titre [11]. 
 

2.3 Demographic Data Collection 
 
Well-structured questionnaire capturing 
information regarding age, gender, occupation, 
possession of pets and other risk factors were 
administered to respondents. 
 

2.4 Ethical Considerations  
 
Ethical clearance was obtained from the ethical 
committee of the Rivers State Hospital 
Management Board. Written informed consent 
was obtained from the subjects whose age, 
raged from twenty years old to forty and above. 
 
2.5 Statistical Data Analysis  
 
A two-way factor ANOVA and mean separation 
were used to analyse the data generated. A 
descriptive statistics were generated in simple 
proportions and results of seroprevalence rates 
presented in percentages (%); means and two-
way analysis of variance were also used. A p-
value of ≤ 0.05 was considered statistically 
significant.  
 

3. RESULTS 
 

Out of the 400 subjects (200 per group) 
examined, the schizophrenics (SZN)   recorded a 

higher seroprevalence of 54.0% (109) (P ≤ 0.05), 
than the immunocompent (IP) with 28.5% (57) (P 
≤ 0.05) as seen in Fig.1.The seroprevalence of 
IgG was found to be statistically significant (P ≤ 
0.05) while that of IgM was not significant (P ≥ 
0.05). SZN had a higher seroprevalence of IgG 
(50% (100) than IP (21.5% (43); in contrast, it 
recorded a lower IgM (4.0% (8) than IP (7.0% 
(14) for Toxoplasma gondii ELISA IgG and IgM 
tests respectively. Age groups 35-40 and 40 and 
above both had the highest seroprevalence of 
11.0% (22) for SZN while age groups 25-29 had 
the highest seroprevalence of 7.5% (15) for IP as 
shown in Fig. 2. More males were infected with 
the disease for SZN while more females were 
infected for IP as shown in Fig. 3. Students 
recorded the highest seroprevalence for SZN, 
21.5% (43) for IgGE and 2.0% (4) for IgME while 
traders recorded the highest seroprevalence for 
IP 6.5% (13) for IgGE and 2.5% (5) for IgME as 
shown in Fig. 4. The different risk factors 
associated with toxoplasmosis in             
Schizophrenics and healthy volunteers are 
shown in Table 1. 
 
4. DISCUSSION 
 
The study showed that the schizophrenics 
recorded a higher overall seroprevalence of 54% 
(109) (P≤0.05), than the healthy volunteers which 
recorded 28.5% (57) (P≤0.05) for Toxoplasma 
Spp. The seroprevalence of IgG was found to be 
statistically significant (P ≤ 0.05) while that of IgM 
was not significant (P ≥ 0.05). The 
schizophrenics also recorded a higher 
seroprevalence compared to IP with 50% (100), 
4% (8) and 21.5% (43), 7% (14) for Toxoplasma 
gondii ELISA IgG and IgM tests respectively. 
This agrees with similar work that showed that 
levels of antibodies to T. gondii have been found 
to be increased in individuals with schizophrenia 
as compared to controls with an odd ratio for 
Toxoplasma spp. seropositivity between 2.4-4.4 
[12,13]. However, as observed in 
immunocompetent subjects, an overall 
seropositivity of 28.5% (57) (P≤0.05) agrees with 
the fact that latent toxoplasmosis is 
asymptomatic. Uttah et al. [14] reported a similar 
seroprevalence rate of 22.2% in a similar 
comparative study in Abuja, Nigeria. Uneke et al. 
[15] reported a seroprevalence of 20% for IgG 
Toxoplasma Spp which is in                     
agreement with this study. Ouologuem, Djimde 
and Diallo, [16] have also reported a 
seropositivity of 27% for toxoplasmosis among 
healthy immunocompetent persons in Mali, 
Africa. 



Schizophrenics within the age groups of 35
and 40 and above both had the highest 
seroprevalence of 11% (22) while the age group 
25-29 had a lower seroprevalence of 7.5% (15) 
for the healthy volunteers. This may point to the 
fact that there was no significant correlation 
between age groups and the seroprevalence of 
Toxoplasma Spp. However, the high 
seroprevalence among the healthy volunteers 
within the age group 25-29 mainly consists o
youths in their prime with several indigent traits, 
which may promote the initiation of schizophrenia 
due to the presence of latent toxoplasmosis in 

Fig. 1. Overall seroprevalence of toxoplasmosis among schizophrenics and healthy volunteers

NP= Number positive to Toxoplasma gondii
IgGE= Immunoglobulin G
IgME= Immunoglobulin M

SZN= Number of positive schizophrenics
IP=Number of positive healthy controls

Fig. 2. Age related seroprevalence of toxoplasmosis among schizophrenics and healthy 
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Schizophrenics within the age groups of 35-40 
and 40 and above both had the highest 
seroprevalence of 11% (22) while the age group 

29 had a lower seroprevalence of 7.5% (15) 
healthy volunteers. This may point to the 

fact that there was no significant correlation 
between age groups and the seroprevalence of 

Spp. However, the high 
seroprevalence among the healthy volunteers 

29 mainly consists of 
youths in their prime with several indigent traits, 
which may promote the initiation of schizophrenia 
due to the presence of latent toxoplasmosis in 

their blood. A study in China predicted that 
having antibodies to T. gondii 
students enter college made it significantly more 
likely that the students would be diagnosed with 
schizophrenia during the next four years [
 
Male schizophrenics had higher seroprevalence 
to toxoplasmosis than their female counterparts. 
This may be due to the fact that males seemed 
to be more adventurous than females. However, 
some scholars in similar studies observed that 
males are three times more susceptible to 
toxoplasmosis than females [18,19] 
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Fig. 3. Sex related seroprevalence of toxoplasmosis among schizophrenics and healthy 
volunteers 

 

 
 

Fig. 4. Occupation related seroprevalence of toxoplasmosis among schizophrenics and 
healthy volunteers
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Table 1. Seroprevalence of toxoplasmosis among schizophrenics and healthy volunteers based on associated risk factors 
 
Risk factors NE IP NE SZN NP IgGE NP IgME Mean seperation 

  IP SZN IP SZN  
Engage in farming        
Yes 86 157 19 21 4 1 1.68a 
 (43.00) (78.50) (9.50) (10.50) (2.00) (0.50)  
No 114 43 24 32 10 1 1.38a 
 (57.00) (21.50) (12.00) (16.00) (5.00) (0.50)  
Wash fruits        
Yes 75 41 12 10 3 2 0.42b 
 (37.50) (20.50) (6.00) (5.00) (1.50) (1.00)  
No 125 159 31 43 11 0 0.89a 
 (62.50) (79.50) (15.50) (21.50) (5.50) (0.00)  
Drink treated water        
Yes 72 1 14 0 3 0 1.13b 
 (36.0) (0.5) (7.0) (0.0) (1.5) (0.0)  
No 9 199 29 53 11 2 1.88a 
 (4.5) (99.5) (14.5) (26.5) (5.5) (1.0)  
History of owning pets        
Yes 44 81 8 8 2 2 0.80a 
 (21.8) (40.3) (4.0) (3.8) (1.0) (0.8)  
No 100 100 22 27 7 1 0.75a 
 (50.0) (50.0) (10.8) (13.3) (3.5) (0.5)  
Consume suya        
Yes 36 15 7 4 5 2 0.67a 
 (18.00) (7.50) (3.50) (2.00) (2.50) (1.00)  
No 164 185 36 49 9 0 1.05a 
 (82.00) (92.50) (18.00) (24.50) (4.50) (0.00)  

Means that do not share a letter are significantly different P ≤ 0.05   (P ≤ 0.05) 
Legend: IP= Immunocompetent Persons, SZN= Schizophrenics 

NE= Number Examined, NP = Total number positive to Toxoplasma gondii 
IgGE= Immunoglobulin G-Toxoplasma ELISA test, IgME= Immunoglobulin M-Toxoplasma ELISA test 

NP IgGE = Total number positive to Toxoplasma gondii diagnosed with Immunoglobulin G-Toxoplasma ELISA test 
NP IgME = Total number positive to Toxoplasma gondii diagnosed with Immunoglobulin M-Toxoplasma ELISA test 

a and b = are mean separation codes to group means that are related. All figures bearing a are similar while those with b are different
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The occupation related seroprevalence of the 
infection among schizophrenics for IgGE and 
IgME showed students as highest risk bearers 
while traders had the highest among the healthy 
volunteers, for IgGE and IgME respectively. 
Seroprevalence for IgGE was also high among 
unemployed; this may be attributed to high-stress 
levels and weak financial strength. Factors such 
as high stress levels and low standards of living 
may trigger behavioural changes that may lead 
to schizophrenia for which toxoplasmosis has 
been implicated [13,20,21].  Although some 
researchers, however, have argued that there is 
no trend or pattern as regards occupation and 
seropositivity to T. gondii [14,22]. 
 

Factors such as eating improperly washed fruits 
and vegetables, drinking untreated water and 
having a history of living with pets were 
associated with the disease. From similar studies 
which focused on risk factors that influence 
toxoplasmosis, it has been observed that poor 
personal hygiene greatly contributes to 
toxoplasmosis, provided environmental 
distinctiveness is not taken into consideration 
[13,23,24,25]. It is, therefore, recommended that 
health education, improved hygiene and routine 
tests should be adapted in the control of the 
disease. 
 

5. CONCLUSION  
 
T. gondii (IgG) infection is common among SZN 
(tests) and significantly higher statistically among 
them than in IP (controls). More male SZN 
seemed to be infected than their female 
counterparts. Poor personal hygiene and the 
history of living with pets were closely associated 
with toxoplasmosis. 
 

CONSENT 
 
As per international standard or university 
standard, patient’s written consent has been 
collected and preserved by the authors. 
 

ETHICAL APPROVAL 
 
As per international standard or university 
standard, written approval of Ethics committee 
has been collected and preserved by the 
authors. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 

REFERENCES    
 
1. Jones J, Dubey J. Foodborne 

toxoplasmosis. Food Safety. 2012;55(6): 
845-851.  
DOI i:10.1093/cid/cis 508. 

2. Schuler D. Animals are key to human 
toxoplasmosis. International Journal of 
Medical      Microbiology. 2014;304:917–
929.  

3. Dubey JP, Jones JL. Toxoplasma gondii 
infectious in humans and animals in                          
United States International                      
Journal of Parasitology.  2008;38(1):                       
1275 -78.   

4. Torrey EF, Yolken RH. Toxoplasma gondii 
and other risk factors for schizophrenia: An 
update. Schizophrenia Bulletin. 
2012;38(3):642-7. 

5. Ahmad D, Mehdi S, Jayed HH, Sayed AK, 
Shizard G. Serological survey of 
Toxoplasma gondii in schizophrenia 
patients referred to psychiatric Hospital, 
Sare City, Iran. Tropical Biomedicine. 
2016;27(3):476-82.  

6. Flegr J. Schizophrenia and Toxoplasma 
gondii. An underlying association. Experts 
Review of Anti-Infecting Therapy. 
2015;13(7):817-820. 

7. Fabrizio B, Claudia D, Luca G, Elisa S, 
Liliana D. Is Toxoplasma gondii a trigger of 
bipolar disorder? Pathogens. 2017;6(1):3. 
DOI:10.3390/6010003. 

8. Alvarado -Esquivel C, Sanchez-Anquain 
OL, Hernandez-Tinaca J, Berumen 
Sequira LO, Torres-Prieto YE, Estrada 
Martinez S, Perez-Arajuardo MN, Molota-
de-leon G, Benstian -Gracia I,  Rabago-
Sanchez E, Liesenfield O. Toxoplasma 
gondii infection and depression. A case-
control seroprevalence study. European 
Journal of Microbiology and Immunology. 
2016;9(2):85-9.  
DOI10.1556/062016060/10. 

9. Ling VJ, Lester D, Mortensen PB, 
Langeriberg PW, Postolache TT. 
Toxoplasma gondii.  Seropositivity and 
suicide rates in women. The Journal of 
Nervous and Mental Disease. 
2011;199(7):446-444. 
DOI: 10:1097/NMD.obo13e318221416c 
PMC 3128543 PMID 21716O55 [3].  

10. Araoye MO. Research methodology with 
statistics for the health and social 
sciences, Ilorin, Nigeria: Nathadex 
Publishers. 2014;118–119. 



 
 
 
 

Wokem and Onosakponome; JAMMR, 25(12): 1-8, 2018; Article no.JAMMR.39954 
 
 

 
8 
 

11. Voller AA, Bartiette DE, Bidwell DG. Flick 
M, Perkins, Oladshin B. A microlate 
enzyme immuno assay for Toxoplasma 
antibodies. Journal of Clinical Pathology. 
1979;29:150-153. 

12. Alvarado-Esquivel C, Urbina Alvarez JD, 
Estrada Martinez S, Torres Castorena A, 
Mollota-de-Leon G, Liesenfield O, Dubey 
JP. Toxoplasma gondii infection and 
schizophrenia:  A case-control study in a 
low Toxoplasma seroprevalence Mexican 
population. Parasitology International 
Journal. 2011;60(2):151-5. 
DOI10.1016/j.parint2010.12.003Epub 2011 
Feb 1. 

13. Zhou P, Zhaogwo Chen, Hai-longli, 
Hahong Zheng, Sheri He, Ryi-Quing lin, 
Xing Quan Xhu. Toxoplasma gondii 
infection in humans in China. Parasite and 
Vectors. 2011;4:165. 
Available:http://www.parasitevectors.com/c
ontent 4/1/165 

14. Uttah CRA, Jude O, Hannah E, Lawrence 
E. Comparative seroprevalence and risk 
factors of toxoplasmosis among three sub 
groups in Nigeria. Journal of Natural 
Sciences Research. 2013;3(8):23-28. 

15. Uneke CJ, Duhlinska DD, Njoku MO, 
Ngwu BAF. Seroprevalence of acquired 
toxoplasmosis in HIV-infected and 
apparently infected healthy individuals in 
Jos, Nigeria Parassitologia. 2005;47(2): 
233-236. 

16. Ouologuem DT, Djimde A, Diallo N. 
Toxoplasma gondii seroprevalence in Mali. 
Journal of Parasitology; 2012.  
Available:http://www.ncbi.nlm.nih.gov/pub
med/22924926 

17. Henriquez SA, Brett R, Alexander J, Pratt 
J, Roberts CW. Neuropsychiatric disease 
and Toxoplasma gondii infection. 
Neuroimmunomodulation. 2009;16:             
122–133.  

18. Alvarado EC, Liesenfeld O, Martinez S, 
Dubey JP. Seroepidemiology of infection 
with Toxoplasma gondii in workers 
occupationally exposed to water, sewage 
and soil in Durango, Mexico. Journal of 

Parasitology. 2012;96(5):847-850.   
19. Wilking H, Thamm, Klaus Stark, Toni 

Aebischer, Frank Seeber. (2016). 
Prevalence, incidence estimations and risk 
factors of Toxoplasma gondii infection in 
Germany: A representative, cross 
sectional, serological study. Scientific 
Report 6, 22551; 2016. 
DOI: 10.1038/srep22551   

20. Huber M, Kircher E, Karner M, Pycha R. 
Delusional parasitosis and the dopamine 
transporter. A new insight of etiology? 
Med. Hypothesis. 2007;68:1351-1358.  

21. Kohler CA, Freitas TH, Mases M, Andrade 
NQ, Liu CS, Fernandes BS. Peripheral 
cytokine and chemokine alterations in 
depression: A meta-analysis of 82 studies. 
Acta Psychiatrica Scandinavica. 
2017;135(5):373–387. 

22. Dimie O, Geoffrey C, Onyemelukwe 
Bolanle Omusa, Reginald O, 
Seroprevalence of IIIgM and IgG 
antibodies to Toxoplasma infection in 
healthy and HIV positive adults from 
Northern Nigeria. Journal of Infections in  
Developing Countries.  2013;7(5):398-403. 
DOI 10.3855 jide, 00  

23. Rahimi M, Mahdovi S, Javadian B, Razael, 
R, Moosadeh M, Khademlou M. 
Seyedpour S, Syadapbanah A. High 
seroprevalence of Toxoplasma gondii 
antibody in HIV/AIDS individual in Northern 
Iran. Iranian .Journal of Parasitology. 
2015;10(4):384-389. 

24. Imam NFA, Azzam EAA, Attia AA. 
Seroprevalence of Toxoplasma gondii 
among  pregnant women in Almadinah, 
Almunuawara KSA. J. Tarbah University of 
Med. Science. 2016;11(3):255-259. 
(dx.doi.org/10.1016/j.jtumed2016.04.004). 

25. Wokem GN, Onosakponome EO, Arene 
FOI. Seroprevalence of toxoplasmosis and  
associated risk factors among pregnant 
women  attending antenatal clinic in the 
University of Port Harcourt Teaching 
Hospital, Rivers State, Nigeria. Nigerian 
Journal of Parasitology. 2017;39(1):98– 
102. 

_________________________________________________________________________________ 
© 2018 Wokem and Onosakponome; This is an Open Access article distributed under the terms of the Creative Commons 
Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction 
in any medium, provided the original work is properly cited. 

 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sciencedomain.org/review-history/23956 


