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ABSTRACT

Toxoplasmosis is a cosmopolitan infection caused by an obligate intracellular protozoan,
Toxoplasma gondii. The parasite was described as the most successful having full
potentials to be transmitted through various routes from contamination of the
environment and food substances to continuous spread as tissue cyst in meat, among its
intermediate host, bypassing its sexual stage of life cycle in its definitive host. Relevant
English databases were searched for the prevalence studies conducted in Nigeria. In this
review, we identified the various ways through which the infection can be spread within

human population as reported by various studies in Nigeria.
Keywords: cosmopolitan, environment, intracellular, protozoan, toxoplasmosis

INTRODUCTION

Toxoplasma gondii is an obligate intracellular
protozoon in the Phylum Apicomplexa. It is
ubiquitous that was reported to have infected
more than 1/3 of human population globally
(Foroutan and Ghaffarifar, 2018). Infection with
7. gondii in human is a risk of developing retinal
damage, mental disorders, obstetrics disorders
and birth defects. Perhaps, because of its wide
range of intermediate host and its potential to
contaminate food substances and the
environment, one cannot easily pinpoint a mode
through which a ubiquitous organism like 7.
gondii is transmitted. The parasite can be
transmitted in form of a tissue cyst, as a
sporulated oocyst and inform of a tachyzoite.
Whichever way, transmission and distribution of
this zoonotic, obligate intracellular parasite
depends on many factors, some of which are;
climatic condition of the area, availability of
viable infective stage of the parasite in the area,
route of transmission of infective stage, personal
eating habit and hygiene, mingling with and
consumption of animals that serve as definitive
or intermediate hosts (Meerbug et a/., 2009; Yan
etal, 2016).

In Nigeria, most of the prevalence studies tried
to find out the associated risk factors through
which a mode of transmission can easily be
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predicted. Ohiolei and Isaac (2016), according to
their 10 years review on toxoplasmosis in
Nigeria, they reported that North-West and
South-West geopolitical zones of the country
have the highest prevalence of the infection
compared to other geopolitical zones. More so,
the prevalence of the infection from South-South
and South East geo-political zones were
reported to be low according to the pooled study
reports from 2005-2015 as indicated by the
study. In contrary, Oboro et a/. (2016) reported
65.6% seropositivity among pregnant women in
Port-Harcourt, South-South, Nigeria. It has been
reported in several literatures that the
prevalence of toxoplasmosis varies between
countries and even within a country and
between localities, largely due to differences in
environmental conditions, feeding habits and
availability of more intermediate and definitive
hosts agents (Robert-Gangneux and Darde,
2012). Though with different methodology, both
human (pregnant women, HIV infected
individuals, women of child bearing age, normal
population, school children, abattoir workers,
patient with cancer, patients with mental
disorders e.t.c) and other mammal/birds (Goat,
Sheep, Horse, Camel, Cats, Chicken, Dogs,
Cattle, Pigs, e.t.c)
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that serve as intermediate hosts as well as the
definitive hosts were screen across all the six
geopolitical zones in Nigeria with varying
prevalence from 1960 to date (Ohiolei and
Isaac, 2016). These findings prompted the
reviewers to examine, keenly, the mode of
transmission of 7. gondii in Nigeria by
recognizing the major risk factors available in
the literature.

Transmission through the Oocyst

Cat ownership and Soil

Oocyst is an infective stage in 7. gondii infection
after undergoing sporulation in the environment.
It is a product of sexual stage of the life cycle
which takes place in a cat. Domestic cats pass
large number of oocysts along with faces after
ingesting at least one tissue cyst. The number of
the oocyst passed can be up to millions (Hill and
Dubey, 2002). However, single passage of
millions of oocysts in to the environment results
in contamination due to spread, mechanically, by
some hosts agents such as (cockroaches,
earthworm, flies e.t.c) as well as soil, water and
wind and the sporulated oocyst can survive in
moist soil at an appropriate condition for many
years (Robert -Gangneux and Darde, 2012).
Transmission of this environmental stage to
human may result due to ingestion of
contaminated food items such as fruits,
vegetables and water. Contamination of these
food items may result from cat faeces or
contaminated soil. It was also shown that
handling of cat’s litters can result in transmission
of the oocyst stage because they can sporulate
therein and remain infective for two weeks.
However, the sporulated oocyst can be killed
within few minutes at temperature range
between 55°c and 60°c which can help reduce
the burden of transmission through ingestion of
vegetables, water and occasionally fruits
(Robert-Gangneux and Darde, 2012). Deji-
Agboola et al/ (2011) in a prevalence study
conducted on pregnant women in Lagos state,
South west Nigeria, reported no seropositivity
among the respondents with history of handling
cat litter box or had cats in their household. But
this contrast other findings in the same area.
Okwuzu et al (2014) reported that “close
proximity with cats has a significant association”
with toxoplasmosis. Akinbami et al/ (2010)
reported that 63.6% out of those respondents
that keep pets are seropositive, while 39.5% of
those that do not keep pets are also
seropositive. Both studies were conducted in the
same region. From South-South region, Oboro ef
al. (2016) reported 4.2% seropositivity among

the respondents that own cats while 16.5%
seropositivity among those with cats in their
neighborhood. A study conducted by Yusuf et al.
(2016) in Kano, North-west Nigeria, among
pregnant women reported that of all the
respondents 64.1% had contact with cats in
their life time while 71.2% handle cat litters.
More so, James et a/ (2013) reported high
seropositivity among those with mental disorders
that kept pets. Uttah et al (2013) reported
45.61% seropositivity among cat owners in
Abuja, North Central Nigeria among three
subgroups (Pregnant women, immunocompetent
and immunocompromised). The study further
stressed that the risk of contracting
toxoplasmosis is three times higher among
pregnant women that own cats and this is also
supported by study from Gombe, North-East
Nigeria by Ballah et a/ (2017). Ibrahim et al.
(2017a) reported 27% IgM seropositivity among
respondent who owns cats with significant
association at 2= 0.0014.

The possibility of high rate of transmission
through cat ownership or handling their litters is
globally debated. Soil has been implicated as the
main agent through which oocyst can be
transmitted to human, because it harbours the
oocyst shed along with the faeces and helps
maintain its viability for years depending on the
environmental conditions (Yan et a/., 2016). For
this reason, El-sheikha (2008) had the opinion
that direct contact with cats may not be as
important as a way of transmission of oocyst
because humans continuously meet soil in most
of their daily activities. Furthermore, a study by
Weigel et al. (1999) reported that contact with
contaminated soil may likely be a mechanism
through which human infection with 7. gondii
occurs. Dos Santos et al. (2010) in a study
conducted in Brazil, reported high number of
Toxoplasma oocyst detected in 32% of school
playground and this may be a risk factor for
toxoplasmosis in school children because of their
possible frequent contact with soil contaminated
with oocyst as reported in several studies (Sharif
et al., 2010; Gyang et al,, 2015). Yohanes et al.
(2017) reported 72.4% seropositivity among
pregnant women with history of ingestion of soil.
Water

Water body can serve as a source of infection
with oocyst when contaminated by soil or cats
faeces. Water can harbor viable oocyst for a
very long time with inherent ability to resist
freeing (Yan et al., 2016). Sporulated oocyst can
withstand moderately higher temperature in
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water and still viable and has a modified outer
shell that strongly resist any effect of chemical
disinfectants during water treatment (Dumetre
and Darde, 2003). Rainfall also plays a
significant role in making the oocyst available for
transmission through water body leading to
water-borne diseases and through
contamination of food items such as vegetables.
Following increase in precipitation, river flows
also increases, and this takes along, oocyst
contaminated soil and other contaminated
objects down to the river with some deposited
along the coast (Shapiro et al, 2012). Active
movement of water along the coast also ensures
redistribution of the oocyst to other places that
were hitherto not contaminated (Jasper et al.,
2013). It is interesting to also note that rain also
contributes to the environmental transmission of
7. gondii through an:
a. Increase in environment moisture condition
suitable for oocyst viability
b. Increase in food substrate supply for most
of the intermediate hosts
c. Increase incidence of feline infection by
causing more exposure of the definitive host
to 7. gondli (Afonso et al., 2010; Yan et al.,
2016).
In some parts of the world, outbreaks of water
borne toxoplasmosis were reported with
significant morbidity (Aramini et a/, 1999; De
Moura et al, 2006). In a study conducted by
Ajmal et al. (2013), oocyst of T. gondii was
detected in drinking water from municipality,
lake, ponds and from water around the farms. In
most studies conducted in Nigeria, the
prevalence studies reported did not include
water source as a risk factor. Study conducted
by Ishaku et al. (2009) reported that pregnant
women who used well water had higher
prevalence at 41.6% compared to those using
piped and packaged water at 25.9% and 20.8%
respectively. More recently however, Yusuf et
al. (2016) reported that 32.2% of the sero-
positive subjects among pregnant women had
Wells and 35.7% had pipe borne water as their
sources of water. These two studies indicate
that water source could be a risk of contracting
infection with 7. gondii. Though, there exists
observable difference in both studies, but a clear
indication is that even those that rely purely on
packaged and or piped borne water source are
still at risk. Also reported from a neighboring
African country, Ethiopia by Yohanes et al
(2017) that 80.0% of the respondents utilize
wells as their source of drinking water. It was
reported that consumptions of contaminated
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well water surrounded with poor hygienic
condition, correlates positively with
toxoplasmosis. This was backed by PCR based
studies in France and Poland (Villena et al,
2004; Sroka et al, 2010). This may be an
important source of oocyst since many depend
on wells as their major source of water most of
which are not in hygienic condition and not as
standard as recommended by World health
organization (WHO). In as much as water, from
any source can serve as a vehicle for
transmitting toxoplasmosis, the estimated 1/3 of
global population infected may be an under
estimation because of its relevance to humans.
Vegetables and Fruit

Oocyst contaminated water or soil can cause
contamination of food substances such as
vegetables and fruits. Human consumption of
contaminated fruits and vegetables can lead to
toxoplasmosis. Though detection of oocyst on
vegetable and fruits are not frequently reported
in literatures, Ajmal et al (2013) reported,
through a PCR based detection, a high
prevalence of contamination in vegetable (5.6%)
than Fruit (4%) and further showed that this
contamination is associated with rainfall. Thus,
poorly washed vegetable and fruits can act as
mechanical vehicle for transmission of
toxoplasmosis. In Nigeria, Deji-Agboola et al.
(2011) reported that consumption of uncooked
vegetable and engaging in farming activities
were associated significantly with IgG positivity.
More recently also, Ibrahim et al (2017a)
reported 47% of the respondents that are
seropositive, consumed unwashed
fruits/vegetable with statistically significant
association (P = 0.0001). However, a recent
finding from South Ethiopia among pregnant
women reported that 83.5% of the respondents
with history of ingestion of raw vegetable and
fruits are seropositive (Yohanes et al, 2017).
Continuous efforts need to be in place to
educate people on proper handling and usage of
fruits and vegetables before used and this
should be included by researchers for evaluation
as a risk factor.

Transmission through the Tissue Cyst
Contaminated Meat

Meat from animal sources or birds is at risk of
contamination because 7. gondli infects almost
all warm-blooded animals including birds. Tissue
cyst stage is a chronic form of the parasite
infection stage established at a specific site to
which the parasite has high affinity such as the
brain, retina, heart, lungs and skeletal muscles
(Dubey, 1998).
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Within these organs, the parasite’s bradyzoite
stage replicate slowly owing to its benign nature
and latent infection with potentials of
reactivation to its invasive form in a setting of
immunosuppression. Thus, storage of animal
parts or specific organs should take into
cognizance of the cyst’s ability to resist extremes
of temperatures. It was reported that,
depending on the size and thickness of the
meat, freezing at a very low temperature, lower
than -12°C for 72 hours or more is enough to
render the cyst unviable (Dubey and Beattie,
1988). However, though it depends on the time
of exposure, high temperature of up to 67°C kills
the cyst stage within a very short time (Dubey et
al., 1990).

Therefore, eating of poorly cooked or raw meat
sourced from all the intermediate hosts stands
as a greater risk of 7. gondii transmission which
was said to be dependent on the type of meat
consumed (Robert-Gangneux and Darde, 2012)
and in the USA 7. gondii infection is responsible
for 24% of death due to foodborne pathogens
(Guo et al., 2015).

Meat consumption in Nigeria was reported to be
on the increase (Bénard et a/, 2010; Babola et
al, 2015). Types of meat and consumption
pattern among Nigerians were found to be
influenced by the type of preferred meat,
income, location, season, quality, taste,
processing method and price (Okunlola, 2012;
Adetunji and Rauf, 2012). Beef meet was
reported by Bobola et a/ (2015) to have the
higher percentage of meat consumption in
Nigeria (71%) and other researchers also
reported beef as the most preferred (Okunlola,
2012; Adetunji and Rauf, 2012; Santos alimi,
2013). Other sources of meat are from the Pigs,
Sheeps, Goats, Chikens, Turkeys and rodents
(Ahemen et al., 2010; Gambo et a/,, 2010). Most
of these meats are either processed by boiling,
frying, drying, smoking and salting. However,
reported literatures showed that high prevalence
of toxoplasmosis was detected in chickens
(Ayinmode and Dubey, 2012), cattle (Joshua
and Akinwumi, 2004; Onyiche and Ademola,
2013), pigs (Onyiche and Ademola, 2013;
Akande et al, 2016), sheep (Kamani et al.,
2010), Goat (Kamani et al., 2010), dogs (Kamani
et al,, 2010; Ayinmode et a/, 2016). Among all
the animal types investigated, chickens are most
important source of meat in human owing to its
high content of protein, phosphorous and other
important minerals (Adetunji and Rauf, 2012).
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Because the risk of infection with 7. gondii
varies among humans due to cultural differences
and the eating habits (Hussain et al, 2017),
many human infections would depend on the
availability of food, animal of choice, purchase
ability and method of meat processing within the
study locality. Some prevalence studies
conducted in Nigeria reported different
seroprevalence of toxoplasmosis associated with
consumption of raw or poorly cooked meat.
Ishaku et a/. (2009) reported that 33.1% among
the seropositive pregnant women have the
habits of testing meat while on fire, which
means they eat poorly cooked meat. Yusuf et
al. (2016) reported 57.4% of subjects that were
seropositive had history of ingestion of poorly
cooked meat. However, meat consumption has
been reported to be one of the three main
mechanisms through which infective stage of the
parasite can be transmitted in general
population and most common way the pregnant
women acquired the infection (Paquet et al,
2013).

Organ Transplant

Transmission through solid organ transplant is a
possibility owing to the parasites ability to
invade any nucleated cell. The persistence of the
infection depends on the organ affected. Muscle
organs were reported to harbour the cyst of the
parasite than other organs such as the brain,
retina, lungs, kidneys and liver (Robert-
Gangneux and Darde, 2012). When cyst
containing organ from the donor, is transplanted
to the recipient who had no prior exposure to
the infection, such as in heart transplant
(Ryining et al,1979; Michaels et al, 1992),
Marrow transplant (Slavin et al., 1994; Medeiros
et al, 2001; Escuissato et al, 2004), Liver
transplant (Mayes et al, 1995), Small bowel
transplant (Campbell et al, 2006), renal
transplant (Rogers et a/., 2008), an acute and
disseminated toxoplasmosis can occur which is
often fatal. Organ transplantation has so far
gain ground in Nigeria with increasing centers
across the country especially for renal, corneal
and born marrow transplant for the past 18
years despite challenges in healthcare system
(Ulasi and Ijoma 2016; Okafor, 2016). Due to
paucity of data on pre and post-transplant
preparation and possible complications arising
from lack of national registry for such activities,
it will be difficult to know if donor and recipients
of these organs do undergo 7. gondli screening
or occurrence of acute toxoplasmosis acquired
from the transplant.
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Transmission through Tachyzoite
Transplacental Transmission

This results in transmission from mother to child
leading to congenital toxoplasmosis that is
characterized by triad of signs including
chorioretinitis, intracranial calcification and
hydrocephalus (Jones et al., 2001). Primary
infection in pregnancy is associated with high
risk of obstetric disorder such as abortions, still
birth and severe fetal abnormalities. Though
most babies infected /n utero are delivered with
no obvious abnormalities, the infant stand a risk
of significant health problems after parturition
and later in life (Jones et al, 2001; Robert-
Gangneux and Darde, 2012). However,
transplacental transmission, in settings of acute
infection, increases with increase in gestational
age and the high risk of fetal infection occur in
third trimester but the consequences is more
pronounced when it occurred in the first
trimester (Jones et al, 2001). Those women
who had infection before they conceive, do not
transmit the parasite to their growing fetuses
except in cases of reactivation in settings of
immunosuppression (Jones et al, 2001).
Prevalence studies estimating the incidence of
toxoplasmosis in categories of women such as
pregnant women, women in child bearing age
and Immunosuppressed women have been
reported (Aganga et al, 1990; Onadeko et al.,
1996; Olusi et al, 1996; Ishaku et al, 2009;
Akinbami et al, 2010; Deji-Agbola et al., 2011;
Uttah et al,, 2013; Alayande et al.,, 2013; Nasir
et al., 2015; Yusuf et al, 2016; Ballah et al,
2017). Pregnant women especially are
vulnerable to infection with 7. gondii in Nigeria
going by the feeding habit, environmental
hygiene and a lot of other risk factors associated
with the condition. Cases of congenital
toxoplasmosis are often scarce or under
reported possibly because of the absence or
ineffective screening program during antenatal
and postnatal visits. Jelliffe (1951) reported the
first case of congenital toxoplasmosis in Nigeria
and of course from whole African continent. It
was detected in a 3 years old boy who
presented with loss of milestone and multiple
abnormalities such as macrocephaly, radiological
evidence of cardiomegaly and intracranial
calcification. Both the child and the mother had
serological evidence of the infection. More
recently however, another case report was
published by Amadi et a/. (2015) in which they
reported in a 17-month-old baby, who was
chronically ill-looking, an evidence of congenital

toxoplasmosis such as widespread cerebral
calcification along with serological evidence of
IgG positivity. Cases of congenital toxoplasmosis
might have been missed because of inadequate
screening program in Nigeria. Despite their
vulnerability to infection, prevalence of
toxoplasmosis among children is under reported.
Children, like adult, do also survive amid various
risk factors and often more seen to play in soil,
eat unwashed fruits, can play with cat litters and
can drink water or poorly cooked meat from
unknown source. Thus, children may have the
infection acquired from the environmental or
transplacental exposure. Study from Lagos state,
Southwest Nigeria by Gyang et al (2015)
reported that 24% of the 382 children consented
for the study within the age group of <12 years
were positive to 7. gondii infection. Though in
this study no much symptom associated with
seropositivity except weakness reported, raw
meat consumption showed a higher risk of
infection on univariate analysis. This study
should have a kind of followed up plan on these
children for the possible detection of long run
complications because most symptoms may
present as the child gets older (Pelloux et al,
2003). Apart from this single study, no any
study from other parts of the country conducted
on children ranging from neonates to under
twelve. Studies on pregnant women in Nigeria
were reported and some indicate prevalence of
T. gondii antibodies in different trimesters. Yusuf
et al. (2015) reported that 72.4 % of HIV+
pregnant women studied had IgG antibodies
with CD4* cells of < 200/ul while 10.3 % had
CD4* of between 200-349 cells/ pl though there
was no indication of the trimesters for this
categories of pregnant women, there is high
fetal risk of having congenital toxoplasmosis
especially among those with chronic infection
with low CD4" count that are at risk of
reactivation which may be followed by
disseminated toxoplasmosis. Nasir et al. (2015)
reported that 62.5% of pregnant women studied
were IgM sero-positive while 12.5% were IgG
sero-positive within the first trimester and the
reverse is the case in the third trimester. More
interestingly however, the study further
categorized the seropositive subjects following
IgG avidity test. This include 7.2 % of IgM sero-
positive women had primary infection (IgG-,
IgM+ and low IgG avidity), 1.7 % had
reactivated infection (IgG+, IgM+ and high IgG
avidity) and 40 % had evidence of previous
exposure (IgG+, IgM-).
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Though the study further showed that no
significant association between the antibodies
and the trimesters, the pregnancy outcome may
or may not ended up with complication and the
fetus may be at risk of congenital toxoplasmosis.
Alayande et al (2013) reported 30.5% and
30.7% of the studied pregnant women were
seropositive in  first and third trimester
respectively. Another recent study reported by
Ballah et al. (2017) revealed that 33.5%
pregnant women studied were having higher
prevalence of antibodies in second trimester
followed by 32.7% of those in third trimester
and in first trimester. These studies did not
reveal if the antibodies are indicative of acute
onset or chronic exposure, hence making its
relevance to congenital toxoplasmosis
inconclusive. Ibrahim et al (2017b) reported
that of all the pregnant women consented, the
prevalence of 43.4% IgG positivity was obtained
and that there is no significant association
between the IgG seropositivity and gestational
age. Even though the IgG might indicate latent
infection, the proimflammatory cytokines
assessed were not statistically associated with
the IgG positivity as well as gestational age. This
however shows that, these group of pregnant
women may have immune protection that have
controlled the latent form of infection that may
result due to pregnancy induce
immunosuppression and in them transmission to
the fetus is also rare (Robert-Gangneux and
Darde, 2012).

Blood and Blood Product

Transmission through blood and blood product is
also a possibility when the donor has acute
infection and cases of needle stick injuries have
been reported (Robert-Gangneux and Darde,
2012). Prevalence of toxoplasmosis among blood
donors have been reported in neighboring
African countries. A study conducted by Sirancy
et al (2016), reported that 64.15% of the
respondents were IgG positive while 11.32%
were IgM positive at the time of the study while
lower prevalence was reported from Namibia by
van der Cof et al. (2014). Though it may not be
of significance, but the screening procedure
should be encouraged to identify those with
possible acute or chronic infection at the time of
blood donation. These type of studies among
blood donors in Nigeria, as for now are not
available in literature.
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Sociodemographic Characteristics
Associated with Toxoplasmosis

Age

Age plays important role in susceptibility to
infection and prevalence of toxoplasmosis has
been reported to increase with age where
significant differences have been reported
between adults and children (El-sheikha, 2008).
This may also differ from one country or region
to another. Seroprevalence studies showing
higher antibodies to 7. gondii with increasing
age have been reported globally (Alvarado-
Esquivel et al., 2011). In Nigeria, however,
various studies also reported high prevalence
among the older population (Kamani et al,
2009; Osunkalu et al, 2011; Alayande et al.,
2012; Uttah et al, 2013; Nasir et al, 2015;
Yusuf et al., 2015) and in contrast, Ballah et al.
(2017) reported 52.86 % sero-positivity among
the < 20 age group than 19.33 % and 8.18 %
among the age group 20-39 and those at 40 or
above, respectively. Going by the environmental
nature of Toxoplasma parasite, its various mode
of transmission and availability of its
intermediate host in many settings, exposure to
this agent can be said to be increasing as human
are growing up with or without prior exposure /n
utero.

Gender

For sex predilection, this may not be a risk factor
for toxoplasmosis because both can share same
mode of exposure except if there is genetic
preponderance. Although significant differences
may be reported from studies between females
and males in seropositivity, it may be because
females tend to visit hospitals more often than
males. Various studies around the globe
reported no statistical differences between males
and females seropositive to 7. gondli (Oskouei et
al, 2016; Alvarado-Esquivel et al, 2017).
However, study from Germany by Wilkin et al.
(2016) reported male gender to be a significant
risk factor in multivariate analysis. Most studies
in Nigeria were conducted on women (women in
reproductive age group, pregnant women,
immunocompromised) while only few had both
male and female participants. James et al.
(2013), in a study among individual with mental
iliness, reported that 60% of the patient
recruited for the study were male but females
were significantly more likely to have higher
seropositivity than male, though there was no
particular risk factor reaches statistical
significance, the study should have categorically
determined to which risk factor the female
population are more exposed to.
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According to Ogoina ef al/. (2013), 43% of
female that were HIV-positive, were seropositive
to 7. gondii as compared to males (30.8%), but
this failed to reach significance. Likewise, a
study on general population from Northeast
Nigeria by Kamani et a/. (2011) reported male to
have 27.3% seropositivity than female (19.3%)
which also didn't show any statistical
significance. In a stored sera of HIV positive
individuals, female had higher rate of
seropositivity (35.3%) than male (20%)
according to Alayande et a/. (2012). A study by
Osunkalu et a/. (2011) on HIV-positive individual
conducted in Lagos, South West Nigeria
reported males to have higher IgG seropositivity
(70.6%) than female and that was attributed to
a possibility of higher rate of meat consumption
among male’s population.

Area of Residence

It is a known fact that prevalence of
toxoplasmosis differs not only between a wider
geographical location, but even within a
confined local setting from the capital of a
particular state to its neighboring rural areas
there could be a significant variability. This has
been proven globally (Deniau et al. 1988;
Jemum et al, 1998; Robert-Gangneux and
Darde 2012; Yan et al, 2016). Inhabitant of
rural areas were reported to have likelihood of
increase exposure to 7. gondii infection where
as those in the urban cities are more likely to
have cyst infection due to increasing
urbanization (Lélu et a/, 2010). Nasir et al.
(2015) reported 54.0% Seroprevalence among
the subjects residing in urban areas than those
from rural areas (22.5%) and this was
statistically significant. Same was reported by
Kamani et al (2011) from urban area of
Maiduguri.

Occupation

This may not seem to be related to occurrence
of toxoplasmosis, but many occupations related
to food substances or their sources, that are
likely to be exposed to oocyst or tissue cyst
which for instance include fruits, vegetables,
meat, chicken that are process by individuals
engaged in gardening, farming, poultry services
and abattoir working, can be a great source of
infection to human. Alvarado-Esquivel et al.
(2011) reported lack of association between
toxoplasmosis and occupational exposure to raw
meat among butchers at 7% seropositivity and
the control at 9% seropositivity. Even though
the number of the control (248) doubles that of
the butchers’ (124), the sero-positivity did not
show any statistical significance. Study on

veterinary staff from Canada reported by
Shuhaibar et a/. (2003) showed that 14.4% were
found to be seropositive and that their
occupational exposure to cats does not increase
the risk of infection with 7. gondii. However,
study in Nigeria, reported by Alayande et a/
(2012) reported that, among the abattoir
workers studied, though there were varying
Seroprevalence among them based on their
eating habits, those that engaged in eating raw
meat/suya had 50% Seroprevalence. Study
conducted by Alvarado-Esquivel et a/ (2011)
reported that consumption of these substances
such as unwashed raw fruits and raw meat may
be important factors in 7. gondii infection than
mere handling them as per occupation. No
available study from Nigeria so far in literature
that is purely on farmers, gardeners, fruits and
vegetable sellers, hunters and veterinary officials
to assess their occupational exposure.

Level of Knowledge and Awareness
Generally, having some level of literacy, has a
greatly impact on health management of an
individual. Knowledge on pattern of spread,
symptoms and signs of a disease can be of great
relevance in knowing how to take preventive
measures. Studies across the world were
reported to be conducted on healthcare
professional and other groups to assess their
knowledge and or awareness on toxoplasmosis
(Jones et al., 2003; Berriel da Silva et al., 2011;
Andiappan et al, 2014; Millar et al, 2014;
Pereboom et al, 2015; Efunshile et al, 2017).
Majority of these studies on healthcare workers
revealed knowledge gaps on toxoplasmosis. A
study conducted by Andiappan et a/. (2014), on
pregnant women from Malaysia, Philippines and
Thailand, numbering up to 2598, only 11% were
aware of toxoplasmosis and only 3.5% were
screened for said infection. Significant number
was also reported by Millar et a/. (2014) from
Brazil to lack awareness on toxoplasmosis. A
comprehensive  study among healthcare
providers was reported by Efunshile et a/. (2017)
from Nigeria and the result suggested that
knowledge gaps on toxoplasmosis exist and this
points to inadequate measures on prevention
and management of the infection in the country.
It is imperative to stress here that; health
workers should be attending a continuous
education programs on several subjects
organized frequently by professional bodies to
enhance their skills in patient management and
to impart the acquired current knowledge to
their patients accordingly.
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Socioeconomic Status

As it stands to be and according to the American
psychological society the socioeconomic status
of an individual is a class to which he or she
belongs either individually or in group and it
reflects the triad of backgrounds comprising of
education, occupations and income. The
combination of these factors can be used
therefore, to assess, measure and determine the
socioeconomic status of an individuals or groups
which can be high or law (Winkleby et a/., 1992;
Linda et al, 2015). Socioeconomic status has
been evaluated by several researchers on
recruited individuals consented for prevalence
studies on toxoplasmosis. This is to assess the
relationship between the social class of an
individual, group or the community to the risk of
acquiring infections. Studies reported relate low
or high socioeconomic status as risk factors for
toxoplasmosis. A low socioeconomic status was
found to be associated with high prevalence of
7. gondii antibodies (Yasodhara et al, 2004;
Alvarado-Esquivel et al, 2011; Siddigi et al,
2014; Frimpong et al, 2017). In Nigeria,
however, different reports of Seroprevalence
among the study groups are available in
literatures. The triad of education which
determines the level of awareness and
orientation about the disease, the occupation
which may point to occupational exposure as a
risk factor and which can further be used to
divide the study population into employed or
unemployed and the income which is largely
determined by one’s occupation and which in
turn determines one’s area of residence (rural or
urban) have been reported by several studies in
Nigeria to have influence in seroprevalence of
toxoplasmosis. Nasir et al, (2015) reported
76.6% of the respondents that are seropositive
had tertiary education compare to those with
primary level of education. Despite their level of
education, their level of knowledge on the
infectious agent, its modes of transmission may
be so low, and it is a matter of concern which
may need to be addressed through health
education and other orientation activities. Same
study reported 48.4% of the respondents
resides in the urban areas are seropositive than
those residing in the rural areas. The fact that
majority attained tertiary education they have
tendency of residing in the urban areas
particularly to search for suitable employment
and several studies point to possibility of high
risk of toxoplasmosis within the urban residence
population (Linda et a/, 2015). More so, the
study also showed that respondents that are

unemployed have higher rate of 7. gondi
infection than the employed individuals. Several
other studies reported data on several factors
that indicate socioeconomic status of individual
but studies classifying subjects based on their
socioeconomic strata are still not reported in
Nigeria.

Transmission Prevention

To date, only a few countries have effective
screening policy in existence and are restricted
to preghant women. These countries include the
likes of Austria and France, where there was
considerable reduction in congenital
toxoplasmosis (Jones et al/,, 2001). However, in
countries where there is low incidence of the
disease, screening program is not recommended
(Pauet et al, 2013) whereas it is strongly
recommended in countries with high rate of
infection, high incidence of congenital
malformations, increased exposure to risk
factors and high prevalence of
immunosuppressive conditions. Especially for
women in reproductive age group, screening
program should be instituted at pre-conception
period and pre-natal period to have reduced
fetal sequalae if appropriate measure is adopted
as well as post-natal period, which may also
reduce the clinical severity (Robert—-Gangneux
and Darde, 2012). Screening is greatly
recommended for immunocompromised
individuals because of the possibilities of having
reactivation of latent infection that would result
in fatal toxoplasma encephalitis. Though it may
exist in the national policy, screening program in
Nigeria for toxoplasmosis may not be as
common as other infectious disease like HIV and
Hepatitis B infection especially during antenatal
screening. Such dearth of information on its
availability or absence of the entire program
may be backed by such challenges as the cost
and sensitivity of the procedures. Considering
the risk factors therein and results from
Seroprevalence studies, at least, the screening
program should be in place and accessible to
even the vulnerable groups; pregnant women
and immunocompromised population. This
measure will reduce the financial and social
burden of disease aftermath when appropriate
treatment is instituted after screening.
Furthermore, considering the various ways
through which this infection can be acquired,
prevention of its occurrence would rather take a
multidimensional approach. Several authors put
forward recommendations through  which
primary infection can be prevented.
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Most of these recommendations rally round
health education, proper hygienic measures, and
efficient food processing before consumption.
Health Education

Health education and general awareness offer a
significant contribution in infection prevention
and still retain a significant impact when it
comes to how to prevent the occurrence,
manage and control infection especially among
the at-risk population. Educating people on how
the infection is acquired and spread will greatly
result in decrease incidence. On the other hand,
general awareness on toxoplasmosis among
Nigerians is lacking more interestingly among
the healthcare givers as reported recently by
Efunshile et al. (2017). Should there be proper
awareness among the populace with emphasis
on how to get rid of risky behaviors, low
infection rate will result. Such measures were
proven positive in the past surveys (Jones et al.,
2001).

Proper Hygiene

Again, due to its nature of spread, proper
hygiene, be it personal or general, if carefully
observed, will reduce  occurrence  of
toxoplasmosis especially among the vulnerable
groups. Topping the list as usual is proper hand
washing. Hand washing if properly conducted
especially after any prior exposure to cat faeces,
cat litters or box, soil contaminated with cat
faeces, gardening and other outdoor activities,
will sure results in reduced incidence of primary
infection. Handling of cat litters should be with
utmost care and if need be, wearing hand gloves
should be made compulsory. When disposing cat
faeces, which should be away from area of
contact and water body, it should not be used as
local manures in gardens and farms at all costs
because of its potential risk of spreading the
oocyst. If possible, such fecal matters can be
exposed to a temperature level of up to 60°C for
some couple of minutes enough to kill the
oocyst therein (Robert-Gangneux and Darde,
2012).
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