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Toxoplasma gondii, is one of the infectious agents of congenital TORCH infections,
causes severe clinical outcomes in fetus and newborns. Nevertheless this life-threatening
parasitic disease is preventable by simple preventive measures related to lifestyle during
pregnancy. We aim to study on the knowledge about toxoplasmosis and practices that
prevents this infection among the pregnant women. Total of 2598 pregnant women from
Malaysia, Philippines, and Thailand were randomly surveyed to determine the knowledge
and their practices on Toxoplasma infection. The questionnaire covered respondents’
general information and knowledge on plausible risks factors, symptoms, timing of
infection, prevention knowledge, and preventive behavior regarding Toxoplasma infection.
Majority of these pregnant women were in their age group of 20–29 years (50.9%),
completed secondary level of education (51.7%), in their second trimester of pregnancies
(38.1%), non-parous (36.6%), and had no history of abortion (90.4%). Based on this
survey, only 11% of these pregnant women had read, heard, or seen information regarding
toxoplasmosis and 3.5% of them were aware of being tested for the infection. A small
percentage of these pregnant women knew that T. gondii were shed in the feces of
infected cats (19.4%) and sometimes found in the raw or undercooked meat (11.0%).
There was 16.1% of responding women knew that toxoplasmosis is caused by an
infection. Demographic profiles such as age group, level of education, pregnancy term,
and number of children of the pregnant women showed significant association with their
responses toward prevention knowledge and preventive behavior related questions (P <

0.05). Thus, it is suggested that health education on toxoplasmosis and primary behavioral
practices should be consistently offered to reproductive age women in general and
pregnant women in particular. This information could help to reduce vertical transmission
of Toxoplasma infection during pregnancy.
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INTRODUCTION
Toxoplasma gondii, an obligate intracellular coccidian protozoan,
is the causative agent of Toxoplasmosis. Toxoplasma have three
main forms in its entire life cycle, being; oocysts, tachyzoites,
and bradyzoites. The definitive host of Toxoplasma is the felines,
where oocysts are produced in the intestines and passed in feces.
The oocyst is infective to humans and other intermediate host
(mammals and other warm blooded animals). Once infected,
Toxoplasma develops itself into tachyzoites (rapid multiplication
of Toxoplasma in trophozoite form) or maintain dormant in
bradyzoites (tissue cysts), depending on the host immune sta-
tus (John and Petri, 2006). The infection in pregnant women
may cause devastating effects in the fetus. If the infected tissue

of an animal being consumed, it acts as a transmission mode
of infection. Furthermore, this parasitic infection can be trans-
mitted by ingestion of Toxoplasma oocysts contaminated fruits
and vegetables or unclean water, through blood transfusion, and
by receiving organ transplant (Pereira et al., 2010). Exposures to
contaminated feces by cleaning cat’s litter, gardening, or handling
contaminated soils are some of the ways of this parasitic infection
being transmitted.

Most countries in South America, Middle Eastern and other
low-income countries reported high seropositive for Toxoplasma
infection from both normal or immunocompromised host, e.g.,
59% in Brazil (Ferezin et al., 2013), 84.7% in Congo (Doudou
et al., 2014), 3.98% in China (Hua et al., 2013), 83.6% in Ethiopia
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(Zemene et al., 2012), 75% in India (Chintapalli and Padmaja,
2013), 10.3% in Japan (Sakikawa et al., 2012), 11.8% in Taiwan
(Chou et al., 2011) and 30.9% in Tanzania (Mwambe et al.,
2013). Meanwhile, the recent seroprevalence rate of Toxoplasma
infection in pregnant women was reported as 49% in Malaysia
(Nissapatorn et al., 2003), 23.8% in the Philippines (Salibay et al.,
2008) and 28.3% in Thailand (Nissapatorn et al., 2011).

Toxoplasma infection in immunocompetent persons is usually
asymptomatic (Halonen and Weiss, 2013) however; infection in
the immunodeficient patients and in fetus through their preg-
nant mother may lead up to severe and often fatal toxoplasmosis.
The clinical signs in infected fetus will be intracranial calcifica-
tions, hydrocephalus, eye infection, seizures, miscarriage, or death
(Paquet and Yudin, 2013). The annual incidence of congenital
toxoplasmosis was estimated at 190,100 cases globally (Torgerson
and Mastroiacovo, 2013). The clinical presentation was not or
rarely shown in infected pregnant women, even during acute
infection. Some of the pregnant women may present symptoms
like malaise, low-grade fever and lymphadenopathy (Montoya
and Remington, 2008). Anti-parasitic antibiotic therapy is the
currently available treatment for Toxoplasma infected pregnant
women (Paquet and Yudin, 2013). The pregnant women were
given spiramycin antibiotic if the infection occurs during the
first 18 weeks of gestation, meanwhile pyrimethamine, sulfadi-
azine and folic acid were given to pregnant women who acquired
this parasitic infection after 18 weeks of gestation and onwards
(Montoya and Remington, 2008). In the meantime, develop-
ments of vaccines are still being studied (Verma and Khanna,
2013).

As toxoplasmosis being one of the TORCH [acronym for a
group of five infectious disease namely; Toxoplasmosis, Others
(Hepatitis B), Rubella (German measles), Cytomegalovirus
(CMV), Herpes Simplex Virus (HSV)] infectious agents in preg-
nant women, knowledge and practice regarding this disease, and
preventive measures in lifestyle for this parasitic infection should
be given to the pregnant women. To the best of our knowledge,
questionnaire base study on toxoplasmosis has never been con-
ducted in pregnant women from this part of the world. Therefore,
this survey aimed to evaluate the level of knowledge and prac-
tices on toxoplasmosis among pregnant women who visiting the
antenatal clinics (ANC) or hospitals from their respective coun-
tries namely Malaysia, Philippines, and Thailand. Southeast Asia
is a region where its people share their similarities in term of geo-
graphical location, tradition, and culture in their ways of life. This
study would definitely provide the new insight on toxoplasmosis
in pregnant women.

MATERIALS AND METHODS
This survey was carried out from January, 2012 to June, 2013
among 3 neighboring countries namely Malaysia, Philippines,
and Thailand in Southeast Asia. A total of 2598 being 756
pregnant women visiting ANC at the Department of Obstetrics
and Gynecology, University of Malaya Medical Centre, Kuala
Lumpur, Malaysia, 1063 pregnant women visiting ANC at the
general hospitals and in private clinics and lying-in/maternity
hospitals in Luzon and Mindanao, the Philippines and 779
pregnant women visiting ANC at the Songklanagarind and

Hatyai hospital, Songkhla province and Pattani hospital, Pattini
province, Thailand were recruited (Figure 1). Inclusion criteria
are pregnant women in any gestational periods, in any age groups
and given verbal consent to participate in this study.

Demographic information and questions related to general
knowledge about toxoplasmosis, risks factors, symptoms, and
timing of infection, prevention knowledge, and preventive behav-
ior was adopted from a previous study (Jones et al., 2003) with
some modifications. Prior to answering questionnaires, these
pregnant women were briefed about toxoplasmosis in term of the
definition, risk factors, clinical features, preventive measures by
medical practitioners and professional nurses. All data collected
were entered and analyzed using SPSS version 17 (IL, Chicago,
USA). Data with qualitative variables were expressed as frequency
and percentage. Statistical analysis was performed using chi-
square test as appropriate. A P-value of <0.05 was regarded as
statistically significant.

RESULTS
A total of 2598 pregnant women participated in this survey with
756, 1063, and 779 from Malaysia, Philippines and Thailand,
respectively. Majority of Malaysian pregnant women were in
age group of 20–29 years, married, graduates, in their third
trimester, expecting their first born, and had no history of abor-
tion. Filipino pregnant women were mostly in age group of 20–29
years, married, were in secondary school leavers, in their second
trimester, having = two children, and had no history of abortion.
Meanwhile, Thai pregnant women were mostly in age group of
20–29 years, married, had tertiary level of education, in second
trimester, have no children earlier, and had no history of abortion
as shown in Table 1.

In general, only 11% of these pregnant women had read, heard,
or seen any information regarding toxoplasmosis and 3.5% of
them were aware of being tested for the infection. A small percent-
age of these pregnant women knew that Toxoplasma were shed in
the feces of infected cats (19.4%) and sometimes found in the raw
or undercooked meat (11.0%). There was 16.1% of responding
women knew that toxoplasmosis is caused by an infection, but
4.9% thought that it is caused by poison. Moreover, there was
a low level of knowledge (<10%) about other risk factors such
as consumption of undercooked meat, drinking untreated water
and receiving blood transfusion. A high percentage of pregnant
women indicated they do not eat undercooked meat and that they
practice good hygienic measures such as washing their hands after
handling raw meat, gardening, or changing cat litter as shown in
Table 2.

Table 3 shows the association between demographic profiles of
pregnant women from each country with their preventive knowl-
edge and preventive behavior on toxoplasmosis (Raw data can be
found in Tables 3A,F from Supplement 1). Malaysian pregnant
women in the age group of >40 years significantly avoiding stray
cats; who had tertiary education significant association with their
responses in feeding their cat with dry or commercial food, avoid-
ing stray cats, let someone else changing cat litter box daily, wash
cooking utensils after each use, washing hands after gardening,
changing cat litter and handling raw meat while who educated
from primary education significantly reported to wash their hand
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FIGURE 1 | Study sites in Malaysia, Philippines, and Thailand.

before eating and eat raw meat. Pregnant women who are in
their first trimester significantly associated with avoiding stray
cat and routinely wash hand before eating food while who are in
their third trimester significantly practice in cooking meat well.
Meanwhile, in Filipino pregnant women, only who graduate from
primary level of education showed significant association with
avoiding stray cats and who having ≥ two children significantly
washing hands after handling raw meat. Thai pregnant women
who in age group of 30–39 years indicated their significant asso-
ciation with prevention knowledge of washing fruits/vegetables
before eating and clean cooking utensil after each use; age group
<20 significantly associated with wash hand after changing cat
litter, handling raw meat and before eating food; age group 20–
29 years significantly eating raw meat. Married Thai pregnant
women significantly associated with cooking meat well, wash-
ing fruits/vegetables before eating, cleaning cooking utensil after
each use and washing hand before eating food while single preg-
nant women significantly eat raw meat. Thai pregnant women
who were graduated from tertiary education or higher signifi-
cantly associated with all questions ask when compare to other
age group, including eating raw meat. Thai pregnant women who
expecting their first child significantly associated with washing
hand after changing cat litter, handling raw meat and before eat-
ing food. Only Thai pregnant women who had no history of
abortion significantly associated with changed cat litter box daily.

DISCUSSION
The prevalence of Toxoplasma infection varies among the three
regions studied, namely 49% in Malaysia (Nissapatorn et al.,
2003), 23.8% in the Philippines (Salibay et al., 2008), and 28.3%
in Thailand (Nissapatorn et al., 2011). However, the knowledge
about toxoplasmosis and its related preventive knowledge and
behaviors may reduce the infection rate and its disease burden
in pregnant women.

In the respondents’ answers on the general knowledge of toxo-
plasmosis, majority of these pregnant women have no knowledge
or unsure about this parasitic infection. This finding indicates the
importance of educating the pregnant women with the preven-
tive measures which have been highlighted in previous studies
(Elsheikha, 2008; Costa et al., 2012; Amin et al., 2013). Malaysian
and Thai pregnant women appear to have better precaution or
preventive practice toward Toxoplasma infection when compared
to their Filipino counterparts. This could be due to Malaysian and
Thai pregnant women have higher education (≥tertiary level of
education) which confirms their knowledge about toxoplasmosis.

Most of our subjects were not sure about the risk fac-
tors, symptoms, and timing of toxoplasmosis. Nevertheless, they
routinely practice primary preventive behaviors, particularly in
good hygienic condition against Toxoplasma infection. This evi-
dence is supported by most of our pregnant women (>83%) wash
their hands after gardening, changing cat litter and handling raw
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Table 1 | Demographic profiles of the pregnant women.

Factors Sub-factor Total (%) Total (%)

Malaysia Philippines Thailand

Age group <20 123 (4.7) 5 (0.66) 57 (5.36) 61 (7.83)

20–29 1323 (50.9) 375 (49.60) 558 (52.49) 390 (50.06)

30–39 1025 (39.5) 353 (46.69) 385 (36.22) 287 (36.84)

≥40 127 (4.9) 23 (3.04) 63 (5.93) 41 (5.26)

Marital status Single 173 (6.7) 3 (0.40) 73 (6.87) 97 (12.45)

Married 2425 (93.3) 753 (99.60) 990 (93.13) 682 (87.55)

Education ≤Primary 169 (6.5) 18 (2.38) 45 (4.23) 106 (13.61)

Secondary 1342 (51.7) 268 (35.45) 770 (72.44) 304 (39.02)

≥Tertiary 1087 (41.8) 470 (62.17) 248 (23.33) 369 (47.37)

Trimester 1st 690 (26.6) 151 (19.97) 368 (34.62 171 (21.95)

2nd 990 (38.1) 235 (31.08) 388 (36.50) 367 (47.11)

3rd 918 (35.3) 370 (48.94) 307 (28.88) 241 (30.94)

No. of children None 952 (36.6) 319 (42.20) 294 (27.66) 339 (43.52)

1 768 (29.6) 245 (32.41) 234 (22.01) 289 (37.10)

≥2 878 (33.8) 192 (25.40) 535 (50.33) 151 (19.38)

History of abortion Yes 250 (9.6) 148 (19.58) 8 (0.75) 94 (12.07)

No 2348 (90.4) 608 (80.42) 1055 (99.25) 685 (87.93)

Total 2598 756 1063 779

The bold values indicate the highest number of pregnant women for each category from Malaysia, Philippines and Thailand, respectively.

meat. Toxoplasma gondii poses a public health problem for both
infection rate and disease burden that have been reported in preg-
nant women from different parts of the world. This parasite has
been found in any given environment conditions that contami-
nating with cat’s feces. Approximately 1.2 million metric tons of
cat feces were being deposited in the environment annually with
the oocysts burden measured in a community survey was 3 to 434
oocysts per square foot in USA (Torrey and Yolken, 2013) and
there have been reports showing that having a close contact with
cats and cleaning their litter may transmit the disease to pregnant
women (Fakhfakh et al., 2013). Exposure to infected cats by these
women could lead to severe outcomes to her carried fetus. Many
studies reported Toxoplasma infection in animals for human con-
sumption (Bangoura et al., 2013; Hill and Dubey, 2013; Kang
et al., 2013; Lopes et al., 2013), 12.2% of pregnant women who
consume raw meat especially Malaysian who were graduate from
primary school and Thai’s who were in age group 20–29 , sin-
gle, graduate from tertiary education and in their first semester of
pregnancy could be at risk for Toxoplasma infection.

Further analysis revealed that there were some significant
association found between the demographic profiles and the
responses from these pregnant women regarding their preven-
tion knowledge and preventive behavior. Many of these preg-
nant women (>30%) know that by avoiding stray cats, allowing
someone else to change the cat’s litter box, making sure the cat’s
litter box is changed daily, cleaning cooking utensil after each use
are preventive measures of toxoplasmosis. Most of them (>80%)

routinely wash their hand after gardening, changing cat litter and
after handling raw meat indicated their constantly practice basic
personal hygiene during their pregnancy. Looking at pregnant
women in the Philippines, it was found no significant association
between demographic profiles and their knowledge on toxoplas-
mosis, except for their level of education and the number of
children. Overall, level of education, marital status, trimester
of pregnancy and the number of children play an important
role in preventing Toxoplasma infection found in these pregnant
women. History of abortion did not have any significant associ-
ation except in Thai pregnant women who were changing cat’s
litter box daily.

This study highlights the level of knowledge and practice on
awareness of Toxoplasma infection among the pregnant women
from three Southeast Asian countries: Malaysia, Philippines, and
Thailand. The findings of this study provide vital information in
better understanding about the knowledge and practice of tox-
oplasmosis among pregnant women in this region. Therefore,
it emphasizes the need for implementation of health educa-
tion among this target group to further educate them on the
preventive and control measures. We strongly believe that with
adequate knowledge and awareness through health education
on toxoplasmosis will remarkably eliminate the infection rate
and subsequently eradicate its disease burden in these coun-
tries. The obtained data also coincide with the actual situation
that the incidence of primary acute toxoplasmosis is very low
and also clinical evidence of congenital toxoplasmosis is rarely

Frontiers in Microbiology | Microbial Immunology June 2014 | Volume 5 | Article 291 | 4

http://www.frontiersin.org/Microbial_Immunology
http://www.frontiersin.org/Microbial_Immunology
http://www.frontiersin.org/Microbial_Immunology/archive


Andiappan et al. Knowledge and practice on Toxoplasma infection

Table 2 | Pregnant women responses for knowledge and practice on Toxoplasmosis by country.

Malaysia (n, %) Philippines (n, %) Thailand (n, %) Total (n, %)

(N = 756) (N = 1063) (N = 779) (N = 2598)

Yes No Not sure Yes No Not sure Yes No Not sure Yes No Not sure

G
en

er
al

in
fo

rm
at

io
n

kn
ow

le
dg

e

K1 161 519 76 41 964 58 83 340 356 285 (10.9) 1823 (70.2) 490 (18.9)
K2 14 706 36 49 979 35 27 396 356 90 (3.5) 2081 (80.1) 427 (16.4)
K3 206 195 355 176 759 128 36 144 599 418 (16.1) 1098 (42.3) 1082 (41.6)
K4 37 289 430 76 825 162 15 140 624 128 (4.9) 1254 (48.3) 1216 (46.8)
K5 256 108 392 186 713 164 62 91 626 504 (19.4) 912 (35.1) 1182 (45.5)
K6 74 182 500 156 682 225 57 84 638 287 (11.0) 948 (36.5) 1363 (52.5)

R
is

k
fa

ct
or

s R1 367 81 308 104 584 375 65 46 668 536 (20.6) 711 (27.4) 1351 (52.0)
R2 95 166 495 87 658 318 63 53 663 245 (9.4) 877 (33.8) 1476 (56.8)
R3 59 210 487 42 654 367 23 91 665 124 (4.8) 955 (36.8) 1519 (58.5)
R4 115 188 453 41 668 354 25 80 674 181 (6.9) 936 (36.0) 1481 (57.0)
R5 182 156 418 38 667 358 24 78 677 244 (9.4) 901 (34.7) 1453 (55.9)

Sy
m

pt
om

s
an

d
tim

in
g

of
in

fe
ct

io
n

S1 339 69 348 121 651 291 43 79 657 503 (19.4) 799 (30.8) 1296 (49.8)
S2 323 50 383 97 672 294 60 57 662 480 (18.5) 779 (29.9) 1339 (51.5)
S3 168 58 530 36 589 438 48 53 678 252 (9.7) 700 (26.9) 1646 (63.4)
S4 83 68 605 8 683 372 37 54 688 128 (4.9) 805 (30.9) 1665 (64.1)
S5 75 192 489 1 618 444 27 74 678 103 (4.0) 884 (34.0) 1611 (62.0)
S6 143 113 500 32 649 382 54 53 672 229 (8.8) 815 (31.4) 1554 (59.8)
S7 53 132 571 0 621 442 26 75 678 79 (3.0) 828 (31.9) 1691 (65.0)
S8 96 72 588 52 648 363 28 58 693 176 (6.7) 778 (29.9) 1644 (63.3)
S9 104 62 590 84 620 359 25 65 689 213 (8.2) 747 (28.8) 1638 (63.0)
S10 148 59 549 212 548 303 39 51 689 399 (15.4) 658 (25.3) 1541 (59.3)

Pr
ev

en
tio

n

kn
ow

le
dg

e

P1 281 96 379 179 585 299 264 109 406 724 (27.9) 790 (30.4) 1084 (41.7)
P2 454 63 239 192 592 279 319 86 374 965 (37.1) 741 (28.5) 892 (34.3)
P3 458 72 226 174 611 278 242 111 426 874 (33.6) 794 (30.6) 930 (35.8)
P4 448 48 260 201 579 283 246 96 437 895 (34.4) 723 (27.8) 980 (37.7)
P5 285 77 394 194 550 319 236 54 489 715 (27.5) 681 (26.2) 1202 (46.3)
P6 323 85 348 170 569 324 240 51 488 733 (28.2) 705 (27.1) 1160 (44.6)
P7 359 70 327 230 561 272 219 56 504 808 (31.1) 687 (26.4) 1103 (42.5)

Pr
ev

en
tiv

e

be
ha

vi
or

B1 685 25 46 882 163 18 645 51 83 2212 (85.1) 239 (9.2) 147 (5.7)
B2 638 38 80 584 412 67 574 71 134 1796 (85.1) 521 (20.0) 281 (10.8)
B3 681 31 44 892 136 35 586 62 131 2159 (83.1) 229 (8.8) 210 (8.0)
B4 32 0 724 1024 25 14 562 76 141 1618 (62.3) 101 (3.9) 879 (33.8)
B5 68 645 43 155 899 9 94 535 150 317 (12.2) 2079 (80.0) 202 (7.8)

K1 to K6 are the knowledge on general information of toxoplasmosis. K1: Have you ever read, heard, or seen any information about toxoplasmosis. K2: Have

you ever been tested for toxoplasmosis? K3: Is toxoplasmosis caused by an infection? K4: Is toxoplasmosis caused by a poison? K5: Is toxoplasmosis (T.gondii)

shed in the feces of infected cats? K6: Is toxoplasmosis (T.gondii) sometimes found in raw or undercooked meat? R1 to R5 are the knowledge on risk factors

of toxoplasmosis. R1: Can people get toxoplasmosis by changing cat litter? R2: Can people get toxoplasmosis by eating undercooked meat? R3: Can people get

toxoplasmosis by receiving blood transfusion? R4: Can people get toxoplasmosis by drinking untreated water, e.g., rain, tap, or unboiled? R5: Can people get

toxoplasmosis by gardening without gloves? S1 to S10 are the knowledge on symptoms and timing of infection of toxoplasmosis. S1: Can pregnant women develop

serious complications after infection with toxoplasmosis (T.gondii)? S2: Can unborn and/or newborn children develop serious complications after infection with

toxoplasmosis (T.gondii)? S3: Can toxoplasmosis in a pregnant women cause fever and feeling like you have the flu? S4: Can toxoplasmosis in a pregnant women

cause swollen glands (lymph node)? S5: Can toxoplasmosis in a pregnant women cause no symptoms? S6: Toxoplasmosis (T.gondii) can only be passed from a

pregnant woman to her fetus if she is newly infected during that pregnancy. S7: Toxoplasmosis (T.gondii) is rarely passed from a pregnant woman to her fetus if she

is newly infected during that pregnancy. S8: A baby with toxoplasmosis may have no signs of illness at birth, but develop illness later. S9: A baby with toxoplasmosis

may have vision problems. S10: A baby with toxoplasmosis may be treated with medicine. P1 to P7 are the preventive knowledge on ways to avoid toxoplasmosis.

P1: Feeding your cat dry or commercial cat food and not letting it kill and eat rodents. P2: Avoiding stray cats. P3: Letting someone else change the cat’s litter box.

P4: Making sure the cat’s litter box is changed daily. P5: Toxoplasmosis can be prevented by cooking meat well until no pink is seen and the juices run clear. P6:

Toxoplasmosis can be prevented by thoroughly washing and/or peeling all fruits and vegetables before eating them. P7: Toxoplasmosis can be prevented by cleaning

all cutting boards and utensils thoroughly after each use. B1 to B5 denotes the preventive behaviors of the pregnant women since becoming pregnant. B1: Do you

routinely wash your hands after gardening? B2: Do you routinely wash your hands after changing cat litter? B3: Do you routinely wash your hands after handling raw

meat? B4: Do you routinely wash your hands before eating food? B5: Do you eat raw meat?

The bold values indicate the total number of pregnant women who answered "Yes" for each questions in the questionnaire.
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Table 3 | Association between demographic profiles of pregnant women from each country with their preventive knowledge and preventive

behavior on Toxoplasmosis.

Factors P1 P2 P3 P4 P5 P6 P7 B1 B2 B3 B4 B5

M
al

ay
si

a

Age group ∗
Marital status

Education ∗ ∗∗ ∗∗ ∗∗ ∗ ∗ ∗ ∗∗
Trimester ∗ ∗∗ ∗
No. of children ∗
History of abortion

P
hi

lip
pi

ne
s

Age group

Marital status

Education ∗
Trimester

No. of children ∗∗
History of abortion

Th
ai

la
nd

Age group ∗ ∗ ∗ ∗∗ ∗ ∗
Marital status ∗ ∗∗ ∗∗ ∗∗ ∗∗
Education ∗ ∗∗ ∗∗ ∗∗ ∗∗ ∗∗ ∗ ∗∗ ∗∗ ∗∗ ∗∗ ∗∗
Trimester ∗∗ ∗ ∗∗ ∗ ∗ ∗∗ ∗ ∗∗
No. of children ∗∗ ∗∗ ∗
History of abortion ∗

Significant association were tested by chi-square, *p < 0.05; **p < 0.01. P1 to P7 are the preventive knowledge on ways to avoid toxoplasmosis. P1: Feeding your

cat dry or commercial cat food and not letting it kill and eat rodents. P2: Avoiding stray cats. P3: Letting someone else change the cat’s litter box. P4: Making sure

the cat’s litter box is changed daily. P5: Toxoplasmosis can be prevented by cooking meat well until no pink is seen and the juices run clear. P6: Toxoplasmosis can

be prevented by thoroughly washing and/or peeling all fruits and vegetables before eating them. P7: Toxoplasmosis can be prevented by cleaning all cutting boards

and utensils thoroughly after each use. B1 to B5 denotes the preventive behaviors of the pregnant women since becoming pregnant. B1: Do you routinely wash

your hands after gardening? B2: Do you routinely wash your hands after changing cat litter? B3: Do you routinely wash your hands after handling raw meat? B4: Do

you routinely wash your hands before eating food? B5: Do you eat raw meat?

reported in this region. Our finding is supported by a previous
study in Belgium showed that there was a significant decrease
in the incidence of Toxoplasma seroconversion after the intro-
duction of intensive counseling for pregnant women about tox-
oplasmosis (Gollub et al., 2008). Other previous studies also
highlight the importance of health education among the preg-
nant women in order to reduce the seroprevalence of this disease
hence minimizing the adverse effects of infection in the fetus
or newborn (Fonseca et al., 2012; Amin et al., 2013; Pereboom
et al., 2013). Unfortunately, it was found that some physicians,
obstetrics, and medical staffs had lack of knowledge on this
parasitic infection thus failed to provide sufficient information
the pregnant women (Ziemba et al., 2010; Alvarado-Esquivel
et al., 2011; da Silva et al., 2011). Therefore, medical person-
nel should be educated on the level of knowledge and practice
of toxoplasmosis, subsequently, an appropriate health education
could then be provided to pregnant women and the healthcare
related staffs to better understand manifestation of this parasitic
infection.

CONCLUSIONS
In this study, the knowledge and practices on toxoplasmosis
among the pregnant women from Malaysia, Philippines, and
Thailand were studied. Of the respondents, a substantial part did
have knowledge about preventive practices to avoid toxoplasmosis

during their pregnancy. Advising pregnant women about their
healthy lifestyle and practices of good preventive measures to
prevent this parasitic disease remain crucial. Awareness and edu-
cation about this parasitic infection in pregnant woman would
be helpful in preventing disease transmission and the incidence
of clinical outcomes in their carried fetus or newborns. In accor-
dance with this study, we have implemented healthcare edu-
cation programme related to Toxoplasma infection in pregnant
women by distribution of brochures in the study areas; Malaysia,
Philippines and Thailand and in their respective national lan-
guages (Brochures included as Supplement 2).
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