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SUMMARY INTRODUCTION

Objectives. To investigate Toxoplasma infection Toxoplasmosis is a zoonotic disease caused by the pro-
among pregnant women in relation to exposure to in- tozoan parasite, Toxoplasma gondii. About 20% to
fection risk, age and pregnancy-related risk factors. 90% of the world’'s adult population in different re-

Design and Methods: This cross-sectiona study in- gions are reported to have had contact with the para
volved 294 pregnant women attending ante-natal clinic ste! Toxoplasma infection may be acquired or con-
in Accra who consented to participate. Personal and genital and the disease is important for its serious im-
Toxoplasma infection risk related data were obtained plications in immuno-suppressed individuals including
by quegtionnaire interviews. Venous blood was safely pregnant women as well as its severe consequences on
drawn from each participant and spun to obtain sera. foetuses in congenital transmission. The rate of trans-
Each of the 159 randomly selected serum samples was mission to the foetus is 10-15% in the first trimester of
tested for specific anti-Toxoplasma (anti-T. gondii) gestation, which may increase to 68% in the third tri-
antibodies 1gG, IgA and IgM using a commercial mester.? Thus maternal infections early in pregnancy
ELISA kit (Calbiotech Inc., CA). ELISA results were areless likely to be transmitted to the foetus than infec-
correlated with exposure to possible infection risk fac- tions later in pregnancy, but early foetal infections are
torsaswell as age and pregnancy-related risk factors. likely to have more severe consequences than late in-
Resaults: The 159 women aged 15-40 years in their fections.

first, second and third trimesters, numbered 29, 70 and

60, respectively. An overall anti-T. gondii antibodies Although most infected foetuses (approximately 75%)
19G, IgA and IgM seroprevalence of 92.5% (147/159) do not have obvious clinica signs at birth, many (ap-
was recorded, with 4.1% (6/147) of them having anti- proximately 80-85%) are likdy to have manifestations
IgG only. The remaining 88.7% (141/159) had anti- such as chorioretinitis and mental retardation later in
Toxoplasma antibodies 1gG, IgA and IgM in various  life*® Infection during the first trimester may lead to
combinations and consisted of 17.7% (25/141) in their spontaneous abortion, illbirth, or overt disease in the
first, 44.0% (62/141) in their second, and 38.3% neonate while infection acquired later during preg-
(54/141) in their third, trimesters. Twelve women nancy is usually asymptomatic in the neonate, and may

(7.6%) were seronegative for al 3 antibodies not be recognized.® Maternal toxoplasmosis as a risk
Conclusons. Seroprevalence was high among the factor for spontaneous abortion was investigated and
women and exposure to contact with cats' faeces was infection was found much more frequently in women

found to be the major T. gondii infection risk factor. with habitual abortion (18.5%) than in the normal
Age and pregnancy-related risk factors did not have pregnancy group (5.9%).”
association with T. gondii infection within the limita-

tions of this study. Toxoplasma oocyst shed in cat (the definitive host)

faeces sporulate in the soil under warm, humid condi-
Keywords. Toxoplasma, pregnancy, infection risk, tions and could contaminate water and food, especialy
seroprevalence, Ghana fruits and vegetables.
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Most cases of toxoplasmosis in humans are probably
acquired by ingestion of sporulated oocyst in soil or
contaminated unwashed/unpedled vegetables and
fruits; tachyzoite in unpasteurised milk and cyss in
raw or undercooked infected meat. Although beef is a
potential source of infection, pork and lamb are known
to be the most common sources of contamination. Filth
flies (that is, flies that develop on animal dung, car-
casses, faeces, blood or garbage) such as the common
housefly, Musca domestica Linnaeus and the oriental
blow fly, Chrysomya megacephala (Fabricius) also
have the capability of carrying viable Toxoplasma oo-
cyst (for 1 to 2 days) from cat faeces to food.? Needle-
stick injuries, cuts, blood transfusion and organ trans-
plantation have aso been mentioned as possible infec-
tion risk factors.” Infection with Toxoplasma depends
on the level and frequency of exposure to such factors
as mentioned above and therefore usudly affects scat-
tered individuals clinically.

There have however been a few reported cases of out-
bresks in some areas implicating drinking unfiltered
water with possible oocyst contamination.”®™ Out-
breaks involving a group of students of the Cornel
University Medical College implicating eating of un-
dercooked hamburgers and, in Sao Paulo 110 persons
admitting to eating undercooked meat after being diag-
nosed with toxoplasmosis have been reported.?*

Toxoplasmosis may be diagnosed by direct and indirect
methods. Direct methods include Polymerase Chain
Reection (PCR) for the detection of T. gondii DNA
from samples of body fluids, demonstration of the or-
ganism through mouse inoculation, cell culture, oph-
thalmic testing and radiologica studies.®* Indirect
diagnosis is mainly serologica methods for the detec-
tion of anti-T. gondii antibodies. The most commonly
used serologic tests to detect the presence of anti-T
gondii 1gG and IgM antibodies are the Sabin-Feldman
dye test, indirect fluorescent antibody (IFA), and ag-
glutination tests, or ELISA.*>*

In antibody detection for diagnosis of T. gondii infec-
tion, anti-lgM and/or 1gA antibodies in combination
with IgG is reported to indicate mostly recent or acute
infections because these antibodies are not usually in
acquired immunity and very rare in chronic infections.
Furthermore, IgA antibodies persist for over 3 or 4
months following acquired T. gondii infections and low
titres of 1gG antibodies are usudly in patients with
active toxoplasmic chorioretinitis, in which IgM anti-
body cannot usually be detected.”’

In Ghana, studies on toxoplasmosisin the past had em-
ployed mostly anti-Toxoplasma 1gG detection in pa
tients sera. Seroprevaence studies for toxoplasmosis
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in farm animals indicated seropositivity of 39% in pigs,
26.8% in goats and 33.2% in sheep.’®* Toxoplasma
antigens had dso been detected in urine from 87.0% of
Toxoplasma infected eye patients and 73.1% pregnant
women, screened.”

A study published in 1997, suggests that Toxoplasma
antibodies are more prevaent in women having cats at
home than in women who do not possess cats.” The
most common mode of Toxoplagma infection transmis-
son has not been established in Ghana. This study
sought to determine the Toxoplasma infection status of
pregnant women at different gestation periods and its
association with exposure to possible infection risk
factors.

METHODS

This cross-sectional study was reviewed and approved
by the Scientific and Technical Committee and ethical
clearance was obtained from the Institutiona Review
Board of the NMIMR, UG. Permission was aso ob-
tained from appropriate hospital authorities. Study par-
ticipants were recruited based on written informed con-
sent after explanation of the study. Closed-ended ques-
tionnaires were administered to collect persond infor-
mation as well as Toxoplasma infection-related data.
Venous blood samples were collected to obtain sera for
detection of anti-Toxoplasma antibodies (1gG, IgA and
IgM) by commercia ELISA kits. Case-patients were
defined as pregnant women with positive test results
for any of the 3 anti-Toxoplasma 1gG, 1gA or IgM, or
combinations of the 3 antibodies. Associations between
responses to relevant questions on exposure to infec-
tion risk factors and infection status were determined
by level of satistical significance usng Chi Square
andysis.

The study population comprised of volunteer pregnant
women aged 15-42 years attending antenatal clinics
from February to May 2006 at the Korle-Bu Teaching
and Achimota Hospitals in Accra, Ghana. Study par-
ticipants were recruited based on written consent forms
after educating them on the disease and study details.
Korle-Bu Teaching Hospital (KBTH) being the main
referral and teaching hospital provides hedth services
for the entire country as well as some neighbouring
countries whiles Achimota Hospitd is a community
hospital providing health services for severa commu-
nities in the Ga and neighbouring Didtricts.

Questionnaires were administered by interview in par-
ticipants language for some whiles others sdf-
administered with the gppropriate guidance. Questions
sought personal information on participants including
their age, number of previous pregnancies, any past
occurrence of still births and/or spontaneous abortions,
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gestational period of current pregnancy as well as their
knowledge about the disease and exposure to possible
Toxoplasma infection transmission risk factors. The
possible infection transmission risk factors considered
in the questionnaire included handling and eating of
meat from high transmission risk animals (pigs, sheep
and goats) and contact with cat and cat sandboxes.
Concerning meat, they were asked how often they han-
died and/or ate the meat on daily or weekly basis, in
what form they preferred their meat (thoroughly and/or
partially cooked), and the meat they preferred for khe-
bab (pieces of meat stringed on skewers and charcoal-
grilled, usudly prepared and sold outside the home).
The women were also asked if they owned and/or had
cats in their house or immediate surroundings. Those
that indicated owning cats were asked if they had sand-
boxes for them.

A previous study had estimated the Toxoplasmosis
prevalence to be 89% among eye patients. (Prevalence
among eye patients was used because toxoplasmic eye
lesions in adults are a consequence of congenital
toxoplasmic infection of the foetus).”* To achieve a
95% confidence interval of width £5%, a minimum of
150 serum samples were necessary for anaysis. For the
guestionnaire study in an atempt to determine the most
common mode of infection, no previous data was
found. Assuming a 20% chance of infection by any
applicable mode, a minimum of 245 individuals were
needed for the questionnaire survey to achieve a 95%
confidence interval of width £5%.

Antibody testing

Information, including personad and responses to ques-
tionnaire interviews, on al participants was computer-
ised using MS Excel spreadsheet and some were se-
lected by the simple random sampling method of com-
puter generated random numbers. Serum samples of
the selected participants were tested for anti-T. gondii
antibodies using ELISA.

Between 2 and 3 ml of venous blood was obtained
from each participant using a sterile disposable hypo-
dermal syringe fitted with a 23 gauge needle and dis-
pensed from the syringe barrd into a sterile tube and
alowed to clot. Clots were removed and discarded and
the sample tubes span at 500 x g to precipitate RBCs.
Clear serawere carefully collected, aliquot into Eppen-
dorf tubes and stored frozen at -20°C until tested. Each
sample was tested for the presence of anti-Toxoplasma
antibodies, 1gG, IgM and IgA, using commercial
ELISA Kit (Cd biotech Inc., CA) and following manu-
facturer’s instructions. ELISA results were recorded
using a micro-plate reader (Multiskan Ascent v1.24), as
a measure of optical densities (OD) of the reaction in-
tensity of T. gondii antigen and serum anti-T. gondii
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antibodies at a filter wavelength of 414 nm. Cut-off
points and antibody index caculations were done ac-
cording to manufacturers recommendation to catego-
rise seropositive (antibody index >1.1), borderline
positive (antibody index 0.9 to 1.1) and seronegative
(antibody index <0.9) samples. In this study however,
al serum samples with intensity of antibody index 0.9
to 1.1 (borderline positives) were classified as indeter-
minate and considered as seronegative pending test
repeat and when necessary re-tested using the IFA test.

Statigtical Analysis

The seroprevaence of anti- Toxoplasma antibodies was
estimated for the various immunoglobulins tested. Data
were analysed with univariate analysis to determine
risk factors considered to be of biological importance
(p<0.05) for association with T. gondii infection.
Prevdence odds ratio (POR) was used to estimate the
possible association between infection transmission
and the risk factors. Statistical significance was deter-
mined by Chi-square tests. Analysis was performed
using SPSS.

RESULTS

A total of 294 pregnant women aged 15-42 years
(mean age: 28.06 years; std. dev.: 5.528 years) volun-
teered to participate in the study after informed con-
sent. Two pregnant women (0.7%) could not give their
ages. The 25-29 years age group recorded the highest
participation, 37.1% (109/294) and the 40-44 year-olds
had the least of 2.0% (6/294). All the 294 pregnant
women responded to over 90% of question itemsin a
guestionnaire interview, however, not al of them vol-
unteered to give blood for testing.

About 10.2% (30/294) of the pregnant women were in
their first trimester with 50.7% (149/294) and 38.4%
(113/294) in the second and third trimesters, respec-
tively, while 0.7% (2/294) could not give the age of
their pregnancy. Only one woman had some knowl-
edge about Toxoplasmosis because she had been tested
for it in the past.

Serum samples from 159 of those who offered blood
were selected for anti-T. gondii antibody testing. The
159 pregnant women aged 15-40 years (mean age:
28.22 years;, 9d. Dev. 5.143 years) (Figure 1) were
grouped into trimester gestationa periods (Figure 2).

The 159 pregnant women sero-tested consisted of 8
5.0% aged 15-19 years, 16.4% 20 to 24 years old,
41.5% within 25-29 years, 25.2% in the 30-34 years
age group, 9.4% and 1.3% in the 35-39 and 40-44 years
age groups, respectively. For gestational periods,
18.2% were in their first trimester, 44.0% in the second
and 37.7% in the third trimester. Forty-four (27.7%) of
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the pregnant women were primigravida (had no previ-
ous pregnancies). In al 110 (69.2%) of them (including
the 44 primigravida) had no history of spontaneous
abortion or still-birth, 37 (23.3%) had one, 11 (6.9%)
had two and 1 (0.6%) had 3 or more (Table 1). Parity
of participants was deduced from their responses to
number of past pregnancies and past experiences of
spontaneous abortions and tillbirths. The 44 primigra-
vida were obvioudy nulliparous. The remaining 66
with no past experience of spontaneous abortions or
stillbirths could be grouped depending on the number
of previous ddiveries as Parity 1 to Parity >3 except
one of them that did not indicate the number of past
pregnancies.
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Figure 1 Age distribution of pregnant women involved
in study
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Figure 2 Distribution of pregnant women involved in
study by gestationa period

The other 49 women with one, two or three past spon-
taneous abortions and/or stillbirths could be assigned
Parity 0 to Parity >3 depending on the number of past

[1=2) pregnancies. Only 1 of the participants (a 36 year-old

in her second trimester) had knowledge of toxoplasmo-
ss and had previously been tested for the infection
with anegative result. Thiswoman, according to ques-
tionnaire response had had contact with cat sandbox
but did not own or have a cat in her surroundings
whiles she preferred beef only for consumption at
home or as ‘khebab’. The current test of her serum
resulted as positive for anti-Toxoplasma 1gG and IgM.

Table 1 Number of past pregnancies in relation to past experiences of spontaneous abortions and stillbirths
among the pregnant women tested for anti- Toxoplasma gondii antibodies

No. of women responding to past experience(s)
of stillbirths/spontaneous
Abortiongmiscarriages
Past pregnancies (%) Total (%)
Yes

No Once Twice Thrice
None 44 (27.7) 0 0 0 44 (27.7)
One 29 (18.2) 11 (6.9) 0 0 40 (25.2)
Twa 15(9.4) 16(10.1) | 5(3.2) 0 36 (22.6)
Three 16 (10.1) 8 (5.0) 4(25) 0 28 (17.6)
More than three 5(3.2) 2(1.3) 2(13) 1(0.6) 10 (6.3)

Not answered 1(0.6) 0 0 0 1(0.6)
110 (69.2%) | 37(23.3) | 11(69) | 1(0.6) | 159 (100.0)
ELISA results tive pregnant women as a measure of OD. The highest

The ELISA results illustrated the relative concentration
of circulating anti-T. gondii antibodies in the seroposi-
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intengity of antibody index (>5.0) was detected in a
total of 25 women (24 for IgA and 1 for IgM) and the
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lowest intensity (1.2 to 2.0) involved 64 women for
IgM, 17 for 1gG and 10 for IgA. Antibody index of 2.1
to 3.5 was found in 111 women (58 for IgG, 42 for
IgM and 11 for 1gA), whiles 3.6 to 5.0 was found in
112 women (40 for 1gG, 14 for IgM and 58 for IgA).

An overall prevaence of 92.5% (147/159) serum anti-
Toxoplasma 1gG (73.6%), IgA (64.8%) and IgM
(76.1%) was estimated by ELISA. A combination of all
3 antibodies (IgG+IgA+IgM) was detected in 80
(54.4%) of the 147 seropositive samples, 1gG + IgM in
13 (8.8%), 19G + IgA in 18 (12.2%), IgM + IgA in 3
(2.0%), IgM only in 25 (17.0%), IgA only in 2 (1.4%)
and 1gG only in 6 (4.1%). The remaining 12 (7.5%) of
the 159 pregnant women were considered seronegative
for al the antibodies, to be re-tested for confirmation.
Three (3) out of the 12 were clearly negative (antibody
index <0.9) for al the 3 antibodies whiles the other 9
had borderline antibody indices (0.9 to 1.1) for the re-
spective antibodies detected in the proportion of 6 IgM
only, 2 IgG only and 1 IgG + IgM.

Overdl seroprevaence amongst the first trimesters was
17.0% (27/159), 40.9% (65/159) in second trimesters
and 34.6% (55/159) in third trimesters. Seroprevalence
of Toxoplasma infection among the women within the
different gestation periods were 93.1% (27/29) for first,
92.9% (65/70) for second and 91.7% (55/60) for third
trimesters. A very high prevalence was observed for all
trimesters and there was no significant difference
(p>0.05) in the prevdence vaues. Overall seropreva
lence as categorized by age groups, in years, was as
follows: 15-20, 5.0%; 21-25, 24.5%; 26-30, 35.9%; 31-
35, 18.2%; and 36-40, 8.8%. Seroprevaence was gen-
erally high (88.9-97.0%) within all the age groups with
no satistical significance (p>0.05). Within high infec-
tion risk occupation group (caterer, fruit and vegetable
vendors, traders in fresh meat) seroprevalence was
86.7% (13/15) and 90.6% (126/139) within low risk
occupation group (hair dressers, office workers, teach-
ers, students and others). Over 90.0% of the women
were seropositive irrespective of whether their re-
sponses to possible infection transmission risk factors
were affirmative or otherwise.

In the univariate analysis of the Toxoplasma infection
status of the pregnant women and the related risk fac-
tors amost dl the factors considered were found not to
be associated with risk of infection. However, high
likelihood of exposure to cats faeces by owning cat(s)
and/or having cats in your immediate surrounding
and/or handling cats sandboxes was possibly associ-
ated with therisk of T. gondii infection (OR 6.20, 95%
Confidence Interval [CI] 0.78-49.38, p < 0.05).
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Between 91-100% of the women without, or with one
or more past experiences of spontaneous abortions
and/or ill birth tested seropositive for anti-T. gondii
antibodies, whiles 87-94% of them responded that they
had contact with cat faeces through sandbox. One
woman who indicated to have had three or more abor-
tions and/or stillbirth in the past tested positive for all 3
anti-T. gondii antibodies, responded ‘Yes to owning a
cat and was in the high infection risk occupation group.

DISCUSSION

This study aimed at investigating T. gondii infection
among pregnant women in relation to exposure to in-
fection risk, age and pregnancy-related risk factors. An
overdl anti-T. gondii antibodies seroprevdence of
92.5% (147/159) was recorded among the pregnant
women from the two hospitals which is reatively
higgoer than previoudy recorded values in other stud-
ies.

In that study the Latex Agglutination Test (which de-
tects anti-T. gondii 1gG only was employed and could
therefore not differentiate between recent and past in-
fection. The current study athough detected other anti-
bodies to identify past and recently infected individuals
it would have been most gppropriate to have confirmed
the infection status of the individuals by using another
comparable method such as IFA as the “Gold Stan-
dard”. The study could also have investigated if the
pregnant women handled freshly slaughtered raw meat
and if they did so with broken skin on their hands or
not to assess it as aroute of infection.

In the current study, combinations of specific anti-
Toxoplasma antibodies IgG, 1gA and IgM was detected
in 95.9% (141/147) of the pregnant women which is
comparable with a previous 81% (p>0.05) prevaence
in a circulatory T. gondii antigens detection study to
diagnose on-going or recent infections.?* In antibody
detection for diagnosis of Toxoplasma infection, anti-
IgM and/or IgA antibodies in combination with 1gG
suggests mostly recent, acute or ongoing infections as
has been reported that, IgA antibodies associated with
IgM antibodies indicate acute infections because these
antibodies are not usually in acquired immunity and
very rare in chronic infections.*” Furthermore, the pres-
ence of 1gG together with IgA in circulation indicates
recent acquired infection because, IgA antibodies per-
dst for over 3 or 4 months following acquired
Toxoplasma infections and low titres of 1gG antibodies
are usudly in patients with active toxoplasmic chorio-
retinitis, in which IgM antibody cannot usually be de-
tected.”’

The combinations of anti-1gG, IgA and IgM antibodies
detected is an indication that most of the pregnant
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women (141) had acquired the infection for the first
time because only 6 out of thel47 seropositive had 1gG
only. Presence of anti-lgM and/or IgA strongly sug-
gests the presence of parasite antigens in circulation
implying possible presence of parasites, in this case,
tachyzoites, in circulation as well. Although pre-
pregnancy Toxoplasma infection status of the pregnant
women is unknown, it could be deduced from the com-
bination of antibodies detected and age of pregnancy,
that 86.2% (25/29) of those in their first trimester could
have acquired the infection up to 3 months before con-
ception or during pregnancy. They stand a 10-15% risk
of transmitting the infection congenitally with severe
consequences to the foetus. For the second and third
trimester pregnant women, 96.7% (116/120) might
have contracted the infection during pregnancy and
stand an increasing (up to 68%) risk of infecting their
unborn babies, but with less severe conseguences to the
infected babies® This is therefore an indication that,
amogt dl the seropositive pregnant women identified
in this study stand a high risk of transmitting the infec-
tion to their foetuses. In addition, the lowest postive
antibody index of 1.2-2.0 for 1gG was observed in 17
pregnant women who could be said to have active
toxoplasmic chorioretinitis.

The very high seroprevalence of recent or ongoing in-
fections could be as a result of primary infection or a
reactivated past infection (especidly, in the pregnant
women that tested positive for anti-T. gondii 1gG only)
which is reported to occur in immuno-compromised
individuals. However, antibodies, particularly IgM may
not rise during reactivation of the encysted form of the
parasite.® Detection of IgM and/or IgA in majority of
the pregnant women could also be attributed to some
physiologica changes, stressful demands and the gen-
eral hormona imbalances associated with pregnancy
that may lower their resistance to diseases.®

In this study, we found that the age- and pregnancy-
rated risk factors were not significantly associated
with T. gondii infection. Although frequency of T.
gondii infection has been reported to incresse in older
age groups in other studies, the current study showed
no gpparent association between Toxoplasma infection
and age of the pregnant women.?*** Previous find-
ings in Ghana reported prevaence of 67.9% and 82.1%
in pregnant women aged 15-25 and 31-40 yeas, re-
spectively, whiles this study recorded 29.5% and
27.0% for the same age groups.®

Although there was no statistically significant associa-
tion between the handling of meat from high transmis-
sion risk animals and Toxoplasma infections, infection
through handling of raw meat cannot be ruled out since
penetration of vegetative forms (tachyzoites) in mu-
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cous membranes through broken skin has been reported
in some countries.”"? Furthermore, 92.4% of the preg-
nant women that responded to handling raw meat were
sero-positive and only 4.1% of them were positive for
anti-Toxoplasma IgG alone.

Eating of under-cooked meat from high transmission
risk animals and Toxoplasma infections was not found
to be associated in this study athough, previous studies
in Ghana and elsewhere had reported infection in most
farm animals especidly pigs, sheep and goats. Beef is
less likely to be a source of infection,'81929%:313
Freezing and the thorough cooking of meat signifi-
cantly reduces the risk of meat-eating-related
Toxoplasma infection and could have contributed to the
lack of association of Toxoplasma infection.®

With the soil-related risk factors, working in a garden
with bare hands and aso frequently eating unwashed
fresh fruits and vegetables showed no significant asso-
ciation with Toxoplasma infection in this study. The
non-association of T. gondii infection and ‘working in
a garden with bare hands could be due to the fact that
the study population are urban dwellers and therefore,
relatively few (12/159) of them engaged in gardening.
However, since 91.7% (11/12) of them tested positive
for anti-T. gondii antibodies, this factor could be fur-
ther investigated in an appropriate setting for a more
convincing conclusion.

However, exposure to contact with cats faeces by
means of owning cat(s) and/or having cats in the im-
mediate surrounding and in addition handling cats
sandboxes containing their faeces was found to be as-
sociated with Toxoplasma infection. It is possible that
most of the cats were infected and excreting oocyst
which becomes infective after sporulation in the exter-
nal environment. A study had suggested that
Toxoplasma antibodies were more prevalent in preg-
nant women with cats a home than in pregnant women
that did not possess cats.” To prevent cats from becom-
ing infected, cats must be fed on well cooked meat and
if possible, kept indoors to prevent them from hunting
or scavenging.

Other notable infection risk factors that could be
sources of infection but were not consdered in this
study could be responsible for the overdl high preve
lence (92.5%) observed. These include the reported
capability of filth flies carrying oocyst from cat faeces
to food, as well as drinking of contaminated water as
observed in some outbresks, #101*
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CONCLUSION

The data obtained from this study showed a very high
seroprevalence of toxoplasmosis among pregnant
women and almost all of them appeared to be recently
or acutdly infected. The high percentage of T. gondii
infection among the pregnant women was accompanied
by an extremely high level of ignorance about the dis-
ease (99.7%). Exposure to cats faeces was identified
asthe possible T. gondii infection risk factor but inade-
quately confirmed. Further focused studies should be
conducted taking into consideration relevant factors
such as sample size. The high leve of ignorance about
the disease may suggest that toxoplasmosis is a ne-
glected disesse in Ghana. This therefore calls for 1)
intensive education of the populace, especialy, women
of child-bearing age including pregnant women so pre-
ventive measures could be taken; and 2) further initia-
tion of intervention through routine testing of all preg-
nant women for Toxoplasma infection at least twice
during pregnancy (at the beginning and before deliv-
ery) for proper management as well as when miscar-
riage or still birth occurs. Also, the high prevalence of
recent or on-going infections necessitates a more com-
prehensive study 1) to determine the mother-to-child
transmission rate of toxoplasmosis in pregnancy; and
2) to determine the role of toxoplasmosis in spontane-
ous abortions and illbirths in Ghana In addition, it is
recommended that such studies include other possible
infection risk factors that were not considered in this
study with the appropriate study design and sample
Size, to determine the common sources of Toxoplasma
transmission. This will help provide substantive data
that could contribute to policy formulation towards the
institution of appropriate preventive and control meas-
ures especially in women of child-bearing age.
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