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ABSTRACT 

Congenital toxoplasmosis is responsible for more congenital birth defects than 

herpes, rubella, and syphilis combined, and it is more common and dangerous 

than what physicians and researchers have assumed up to now. Because of this, 

the few studies related to the disease in Central America have focused on weather, 

altitude, occupation, rural or urban living space, ethnicity, and individual habits.  

Sixty percent of women tested had antibodies to Toxoplasma. Seventy-six of 

the 145 seroppositive women were of child bearing age, with 100% of 11-14 

year olds and 60 % of 36-49 year olds seropositive. 

Out of all of the women who were seropositive for IgG, 47 percent lived in urban 

areas, and 40 percent lived in rural areas.  

With respect to the prevalence of IgM antibodies against Toxoplasma gondii, out of 

the 183 people in this study, eight women (2%) were positive for IgM, and 50% of 

the children of these mothers presented with congenital toxoplasmosis. 
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Introduction 

The prevalence of congenital toxoplasmosis varies between and within 
countries. In general England had lower rates, Central and South America and 
Africa higher rates.(1,2, 4, 6, 11, 14-17). Transmission rates and percentages 
of patients with symptoms and times in life symptoms  appear arepresented 
elsewhere in the papers in this series. 

In Panama, there have been few studies on congenital toxoplasmosis. The latest 
study conducted was in 1988, which showed a prevalence of 8.6% (23). Currently, 
according to statistics from Hospital Santo Tomás, out of 16,381 births in 2013, 
only two pregnant women were screened for toxoplasmosis using IgM and IgG 
tests.  

In Brazil, between September 1995 and December 1999, a country-wide screening 
study to detect congenital toxoplasmosis was conducted on 140,914 newborns 
who were between three and fifteen days old. This study used indirect 
immunofluorescence to detect IgG and IgM antibodies in mothers and children, 
and it found 47 cases of congenital toxoplasmosis, with only eight (17%) of these 
cases presenting clinical signs. This study was published in the Argentine 
Consensus of Congenital Toxoplasmosis in 2008 (21). 

Spain has conducted a study with the goal of better understanding the serological 
diagnosis of congenital toxoplasmosis cases and antibody prevalence in pregnant 
women. Between 1992 and 2008, the study examined a total of 68,712 serum 
samples from 47,635 pregnant women within the catchment area of Hospital 
Miguel Servet (Zaragoza). The hospital’s microbiology lab found IgA, IgM, and IgG 
antibodies against Toxoplasma; it determined that the cases of congenital 
toxoplasmosis were detected through maternal seroconversion during pregnancy, 
and that IgA was the most sensitive serologic marker for detecting congenital 
infection (9).  

In Massachusetts and New Hampshire (United States), a study of 635,000 children 
used antibody tests for IgM antibodies against T. gondii; 100 tested positive, while 
52 of these cases later had congenital infection confirmed (12).  

In Colombia, in June of 2011 a study was done on 105 newborns; the main 
purpose of this research was to evaluate and determine the cutoff point for the 
detection of anti-Toxoplasma IgM. This study used the ELISA method on umbilical 
blood samples, tested two different comercial tests, and correlated the results 
obtained with the congenital toxoplasmosis  diagnosis. A sensitivity of 100% and a 
specificity of 78% showed that this test could identify congenital toxoplasmosis 
using a sample of blood from the umbilical cord (1,19).  
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Epidemiological studies conducted in Cuba allow us to conservatively estimate that 
T. gondii seropositivity in pregnant women is between 51 and 75%, and that each
year about 250 children are born with this parasite, even though only a small
number of them present clinical evidence of infection upon birth. Seroconversion
studies indicate rates of 0.2 to 2.0%, depending on the area studied (2).

In Guatemala, a study was done on toxoplasmosis prevalence in pregnant women 
who attended Roosevelt Maternity Hospital in March of 2006. It was found that out 
of 279 women studied, 195 (69.9%) presented with IgG antibodies against 
Toxoplasma gondii. In addition, two cases of IgM-positivity were found out of a 
random sample of 90 that had been chosen from the IgG-positive women (5).  

In November 1995, Panama undertook a prospective cohort study of 500 children 
over 5 years; this research found a toxoplasmosis incidence rate of 12.6%. Another 
study, begun in March 1988 in Chorrera (a specific province of Panama), examined 
the prevalence of anti-Toxoplasma antibodies over 10 years in 326 children, from 
age two until age thirteen. This study found an average incidence rate of 8.6% per 
year; the antibody prevalence rate grew from 25% at five years old to 50% at ten 
years old (22, 23, 24). 
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Justification for this Study 

Currently, the perinatal histories for mothers who go to the maternity wing at 
Hospital Santo Tomás lack data on consistent serological screening for 
toxoplasmosis. Out of 16,381 births in 2013, only two pregnant women were 
screened for toxoplasmosis using the recommended IgM and IgG tests. This 
happened despite the fact that toxoplasmosis is an infection that is responsible for 
more congenital defects than herpes, rubella, cytomegalovirus, and syphilis. This 
shows us that there is inadequate attention paid to this infection – more common 
and insidious than believed among physicians and researchers up to now – during 
pregnancy, which is itself a risk factor for congenital toxoplasmosis.  

The risk and severity of fetal infection depend in great part on the moment at which 

the mother is infected. Because of this, it is of enormous importance that 

specialists who work in primary care – especially those who care for pregnant 

women – are familiar with the fundamental aspects of preventing and transmitting 

T. gondii infection, the clinical signs of toxoplasmosis, the immune response to the

parasite, how to interpret diagnostic tests, and patient behavior.

In the Hospital del Niño, according to statistics taken over the last five years, 

eighteen children have left with a diagnosis of congenital toxoplasmosis. However, 

diagnosis is only made if the patient is born with clinical signs; we do not know how 

many patients who have not shown these signs at birth are infected. At birth, the 

majority of children with congenital toxoplasmosis are asymptomatic, but the 

consequences in the long term can be serious, including mental retardation, 

microcephaly, macrocephaly, microcephaly, cataracts, microphthalmia, glaucoma, 

blindness, and issues with psychomotor development. All of these symptoms 

negatively affect these children’s quality of life and their adult development. For this 

reason, it is of the utmost importance to understand the frequency of infection in 

pregnant women. Eventually, we hope that the results of this study will contribute 

to the creation of a universal screening program for pregnant women in primary 

care.  
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Objectives 

General 

Understand the frequency of Toxoplasma gondii in pregnant women who attend 

Hospital Santo Tomás between June and November 2014, as well as the impact of 

this parasite on newborns. 

Specific 

1. Idenfity the prevalence of Toxoplasma gondii in pregnant women.

2. Determine the prevalence of congenital toxoplasmosis in children who were

born to Toxoplasma-positive women.
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Background 

Toxoplasmosis is a widely distributed zoonosis, caused by an organism from the 
Coccidia order, Toxoplasma gondii. This is an obligate intracellular parasite that 
was discovered in 1909 and named after the “gundii,” a north African rodent in 
which the microorganism was first detected (2,5,12,15).  

“Congenital toxoplasmosis” typically comes about through a primary T. gondii 
infection during pregnancy that is later transmitted to a fetus through the placenta. 
However, this condition can also come about through reactivation of a previous T. 
gondii infection among pregnant women who are immunosuppressed (e.g. have 
AIDS, have lymphoma, are undergoing corticotherapy) (2).  

Congenital toxoplasmosis has high morbidity and mortality; if not diagnosed in a 
timely manner, this disease can cause serious consequences for children. 
However, if women are diagnosed and treated during pregnancy, consequences 
for the fetus are diminished significantly, even allowing for normal development of 
the child (12, 29-32). 

The infectious agent in question is capable of crossing the placental barrier and 
residing in embryonic or fetal tissue. This can cause various degrees of damage, 
leading to microscopic necrotic foci in the caruncular septa and allowing the 
parasite to spread to nearby tissues. Additionally, the organism leads to chorionic 
villi infection, which can stimulate hypertrophy and hyperplasia in affected 
trophoblast, desquamation of portions of the chorion, and coagulative necrosis. For 
this reason, some of the greatest and most destructive injuries related to 
toxoplasmosis appear in congenital infection (1,2,19).  

Congenital toxoplasmosis has a wide variety of clinical presentations. However, we 
can put together four general categories: neonatal illness that shows up at birth, 
light or serious illness that shows in the first months of life, sequela or relapse of an 
undiagnosed infection during infancy or adolescence, and a subclinical infection 
with a serological test that confirms or shows infection (3). 

In the first group, infection and its consequences are unmistakable, but the other 
groups show definitive sequelae. These sequelae can seriously affect the patient’s 
life, especially if the patient has not been diagnosed and treated on time. In this 
sense, it is possible that the majority of children with congenital toxoplasmosis will 
pass through asymptomatic and undiagnosed if they are only evaluated at birth (3).  

Maternal-fetal transmission can present at any moment during pregnancy, although 
the rate of transmission rises with gestational age. If a mother acquires T. gondii 
during the first trimester, the risk of congenital infection is 15%; if during the second 
trimester, 30%; if during the third, 60%. However, the consequences for the fetus 
are more serious if the infection is earlier. In any case, the transmission rate can be 
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reduced to 5% or less if infection in mothers is detected and proper treatment is 
provided (2,8).  

There are three main life forms in which T. gondii is transmitted to definitive and 
intermediate hosts; these are tachyzoites, tissue cysts, and oocysts. The life cycle 
of T. gondii has two other life stages, which are bradyzoites and merozoites (8).  

The tachyzoite is the form of T. gondii that crosses the placenta and causes 
congenital infection; this is consistent with how tachyzoites of other parasitic 
infectious organisms are the active replicating life form, responsible for 
dissemination and tissue damage. T. gondii tachyzoites are also found in blood 
and tissue during acute infections (2).  

During pregnancy, tachyzoites reach the placenta through hematogenous 
dissemination; they reproduce and accumulate in the chorion, decidua, and 
umbilical cord. If tachyzoites arrive at the fetus, they disseminate to all of its 
organs, including the central nervous system. Some cases of this congenital 
infection lead to abortion or stillbirth. Maternal-fetal transmission can occur at any 
moment during pregnancy, and the risk frequency tends to be greater for mothers 
who are infected later in pregnancy (2).  

The organs of greatest clinical importance that T. gondii infects are the lymph 
nodes, skeletal muscle, myocardium, brain, retina, and placenta. In the infected 
tissues, tachyzoites penetrate various host cells (parenchymatous, endothelial, 
epithelial, and macrophage) by replicating in the cytoplasm, rupturing the cells, and 
continuing to infect nearby cells (2).  

Only ten to fifteen percent of congenital T. gondii infections lead to symptoms at 
birth, while more than 80% of asymptomatic, infected children show serious 
sequelae in childhood, such as neurologic damage, toxoplasmic retinochoroiditis, 
and blindness (3,5,8,11).  

The definitive host of T. gondii are felids, and intermediate hosts for this organism 
include all warm-blooded animals in nature, among them humans. When a cat 
ingests one of the forms of T. gondii, the parasite undergoes asexual reproduction 
in the host’s epithelial intestinal cells, and up to millions of oocysts are later 
excreted. When these oocysts sporulate, they can then infect other organisms by 
being ingested. Sporulation is a process that requires various days and that 
depends on the existence of favorable – in this case, warm and humid – conditions 
(16).  

In immunocompetent people, a T. gondii infection causes rapid cellular and 

humoral immune responses, which leads to detectable serum levels of IgM and 

IgG and a T cell response to T. gondii antigen in vitro. Both types of immune 

reaction seem to be crucial to initially controlling the proliferation of the 

microorganism – for this reason, nearly all people who are acutely infected with T. 
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gondii are seropositive. T cell activation takes place shortly after acute infection, in 

children infected ppostnatally and adults but not in all congenitally infected 

infants(10). 

Toxoplasmosis during pregnancy 

Primary infection with Toxoplasma gondii during pregnancy can lead to 

hematogenous dissemination to the placenta and transmission to the fetus through 

the placenta. Pregnant women who are at risk of acquiring the infection are those 

who are seronegative for antibodies against T. gondii, since this subset of women 

can be acutely infected during gestation – as such, their serological monitoring 

should be frequent. Pregnant women with serious cellular immunodepression also 

run the risk of acquiring this infection, regardless of their serology (16). 

The consequences of maternal infection for a fetus are determined by the 
gestational age at which infection takes place. There are three general stages of 
gestational age and corresponding sequelae: irreversible sequelae, acute 
encephalitis, and generalized infection (3,6).  

“Generalized infection” takes place when primary infection takes place during the 
third trimester of pregnancy, a gestational period in which fetal risk of acquiring 
infection is 80 to 90 percent (2-8,13). The child shows symptoms similar to acute 
sepsis, such as fever, jaundice, hepatosplenomegaly, and in several cases 
myocarditis or interstitial pneumonia. Exanthema is not present, and neurological 
complications are rarely seen (16,19). 

“Acute encephalitis” presents when a primary infection takes place during the 
second trimester of pregnancy, a gestational period in which fetal risk of acquiring 
infection is 30%. In benign cases, the child can have a normal weight and present 
few clinical manifestations, but later on he becomes apathetic, refuses food, and 
can even have seizures. In serious cases the newborn shows hydrocephaly, 
retinochoroiditis, and cerebral calcifications (together known as Sabin’s Triad), 
along with mental retardation (19,20).   

Diagnosis 

Methods used for diagnosis are different in distinct clinical situations: infection 
acquired in an immunocompetent host, in an immunodeficient host, or congenital 
infection. Diagnostic methods can be direct or indirect (9, 20).  

Direct methods 
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Direct methods of diagnosing toxoplasmosis are based on detection of the parasite 
in blood, organic liquids, or tissues. However, detection is also possible using 
histological techniques, which involve isolation in cell cultures or inoculating mice 
(9,16,20).  

The polymerase chain reaction method (PCR) can detect the deoxyribonucleic acid 
(DNA) of T. gondii in tissues and bodily fluids. When this method is applied to 
tissues (where cysts can reside), it is impossible to distinguish latent from active 
infections. However, PCR is valid for studying blood, amniotic fluid, or LCR, where 
there are no cysts (9,20).  

Indirect methods 

Indirect screening methods mainly depend on serological studies of patients. The 
interpretation of these tests should be done with caution, due to the very high 
prevalence of asymptomatic infection (28). Among these indirect methods are:  

Sabin-Feldman: reference test that is currently conducted only in specialized labs 
due to its complexity and cost – in particular, the need for live parasites. This 
method detects anti-Toxoplasma antibodies in serum with methylene blue stain, 
which strongly stains T. gondii cells (28). 

Indirect immunofluorescence (IIF): using antibodies marked with fluorescent 
agents, this detects specific antibodies present in serum that attach to the surface 
of the parasite. It can measure levels of IgM and IgG (27,28).  

Enzyme-linked immunoabsorption assay (ELISA): A method that is more specific 
and sensitive than IIF or detecting IgM, since the former presents neither false 
positives for acquired and congenital toxoplasmosis nor false negatives for 
congenital toxoplasmosis. Given the complex structure of Toxoplasma gondii, it is 
better to use polyclonal antibodies. Finding IgM with the ELISA method can lead to 
false positives triggered by rheumatic factor. Acute toxoplasmosis is indicated by 
the presence of circulating antigens and antigens present as immune complexes in 
100% of infected individuals. Acute infection is also indicated by elevated 
concentrations of IgM and IgG, which are only detectable at low concentrations in 
subacute toxoplasmosis (27,28).  

Direct agglutination: this method measures total amounts of IgG and IgM against 
the parasite. It is easy to carry out and has good sensitivity, both for diagnosis and 
for follow-ups with pregnant women. If antibodies are not present, parasites form a 
button-shaped sediment; agglutination is positive if a lattice shape is formed (27).  

Immunoglobulin-M immunosorbent agglutination (ISAGA): can detect IgM and IgA 
antibodies. Shows good sensitivity and specificity (27,28).  
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Indirect hemagglutination (IHA): detects IgG, present in sensitized red blood cells. 
Positive results occur later on. Not recommended for researching acute infection 
(28).  

Diagnosing congenital infection 

The definitive diagnosis of congenital infection in utero is made by isolating 
parasite from amniotic fluid,. Earlier study of fetal blood was used, and finding 
specific IgM in fetal blood, or by isolation of the pparasite but this is not used any 
longer.  Obtaining a positive result for T.gondii DNA in a PCR test of amniotic fluid 
establishes the diagnosis(8,47). The PCR test is sensitive, specific, It is done after 
15 weeks of ammennhorhea for acutely infected pregnant women (26).  

Ultrasounds show whether embryofetopathies or placentomegaly exist; these 

should be conducted once a month after detection of acute maternal infection. 

After birth, the placenta of every woman who has received treatment for 

toxoplasmosis should be evaluated using microbiology and pathology studies (26). 

Fetal infection should be sought every time maternal acute infection is detected 

during the course of pregnancy. Conventional methods include clinical  evalution at 

birth with general examination, retina examination, brain ctomputed tomography 

scan or mri, lumbar puncture measuring cells, protein and glucose, total serum IgM 

in mgm/dl, seum evaluation in order to demonstrate the presence of Toxoplasma 

gondii specific IgM and IgA,, decrease in platelet levels, rise in white cells, atypical 

lymphocytes or eosinophils, rise in direct bilirubin, transaminases, gamma-GT, and 

lactate dehydrogenase, and possibility of identifying the parasite or parasite DNA in 

whole blood,cerebrospinal fluid or placenta(27). 

We can establish diagnosis in a child by confirming that detected antibodies belong 
to the child, and are not the product of transplacental movement of maternal 
antibodies. To establish this diagnosis it is necessary to:  

a. Create an IgG antibody curve in the first months of the patient’s life.

b. Demonstrate the presence of specific IgM or IgA antibodies in the first
weeks or months of life (28).

Maternal IgG antibodies are transferred from mother to fetus, since they cross the 
blood-placental barrier. In non-infected newborns, these antibodies progressively 
go away and are fully gone by six to twelve months. In a newborn with congenital 
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toxoplasmosis, the titer of anti-T. gondii IgG can progressively grow and, in any 
case, these antibodies persist at a detectable level beyond 12 months of life (25).   

Avidity of IgG Antibodies 

Refers to the particular strength of the binding between antigen and antibody in 
acute and chronic infection, as described by Hedman et al. in 1989. Several 
studies show that for the first 20 weeks post-infection, low-avidity IgG antibodies 
predominate, which strongly suggests acute infection. Meanwhile, if high-avidity 
IgG antibodies dominate, this would be indicative of a past infection (25). 

An IgM-positive result in a newborn is diagnostic of congenital toxoplasmosis, 
since this antibody’s high molecular weight prevents it from crossing the placenta. 
It is recommended that ISAGA or double-capture ELISA be used to evaluate IgM 
levels (27). 

If IgM turns out negative at birth, follow-up IgG testing should be done at three to 
six months, given that the absence of IgM does not rule out congenital infection. In 
fact, a significant number of infected infants do not develop detectable levels of 
IgM. If IgG is positive at six months, we are dealing with congenital toxoplasmosis, 
and if an infant is negative the case is dismissed (20. 27,28).   

IgG IgM How to interpret serological results/Not applicable to infants 

Negative Negative No serological evidence of toxoplasmosis infection 

Negative Unclear Possible acute infection or false positive IgM. Need to take another 
sample for an IgG/IgM test. If results are the same, it is likely that 
the patient is not infected with Toxoplasma.  

Negative Positive Possible acute infection or false positive IgM. Need to take another 
sample for an IgG/IgM test. If results are the same, it is likely that 
the IgM reaction was a false positive. 

Unclear Negative Impossible to determine. Need to take a new sample or examine the 
current sample again for IgG/IgM. 

Unclear Unclear Impossible to determine. Need to take a new sample for an IgG/IgM 
test.  

Unclear Positive Possible acute Toxoplasma infection. Need to take a new sample 
for an IgG/IgM test. If results are the same, or if IgG appears 
positive, both samples should be sent to a reference laboratory with 
experience in diagnosing toxoplasmosis for additional testing. 

Positive Negative Toxoplasma infection more than one year ago. 

Positive Unclear Either Toxoplasma infection more than one year ago, or IgM false 
positive. Need to take a new sample for an IgM test. If results are 
the same, both samples should be sent to a reference laboratory 
with experience in diagnosing toxoplasmosis for additional testing.   

Positive Positive Possible recent infection within the last twelve months, or IgM false 
positive. Need to send sample to a reference laboratory with 
experience in diagnosing toxoplasmosis for additional testing.  
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Uribarren T. Toxoplasmosis. Diagnostic findings. Modified from: Centers for Disease 
Control and Prevention. (27,28)  

Interpretation scheme for various stages of infection 

Infection Serologic tests 

  SF   IIF  ELISA IgG   IIF/ELISA 
IgM, IgA 

(DS) 

ISAGA 
IgM, IgA 

Acute +++ ++ +++ + +++

Congenital ++ + ++ +/-  ++/-

Chronic + +  + - - 

(+) Low titers (1:16-1:512 or 10-100 UI)  
(++) Medium titers (1:1000-1:4000 or 100-300 UI)  
(+++) High titers (greater than 1:4000 or greater than 300 UI)  
(+/-) group of non-reactive patients  
(-) non-reactive  
SF: Sabin-Feldman  
IIF: Indirect immunofluorescence  
DS: Double sandwich  
Tomado de Arias EA. “Toxoplasmosis en la embarazada”. 2002. 19 May 2003 

Treatment 

First choice 

Medication Dose Time 

Pyrimethamine 2mg/kg/day first 
day; continue with 
1mg/kg/day one or 
two daily doses by 
mouth  

1 year 

Sulfadiazine 100 mg/kg/day two 
daily doses by 
mouth 

1 year 

Second choice 

Pyramethamine 1mg/kg/day once a 
day by mouth  

1 year 

Clindamycin 20mg/kg/day IM o 
IV three times a 
day in acute 
phase, later by 
mouth 

1 year 

Folinic acid 5-10 mg/ dose 3
times a year

1 year 

MEDICINA (Buenos Aires) 2008; 68: 75-87, CONSENSO Internacional DE TOXOPLASMOSIS CONGENITA 
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Methods 

Type of study: cross-sectional, descriptive epidemiological study. 

Population: all children born between June and November 2014 in the Maternity 

Wing of Hospital Santo Tomás.  

Sample: A random sample was taken out of an estimated population of 7920 

children. Estimate was made based on an average of 1320 monthly births from 

January to December 2013. To pick the finite sample, the following formula was 

used: n=Z2 Npq/e2(N-1)+Z2 pq. Out of 366 children numbered 1 to 366, one 

sample was taken every 21.6 births. Twenty additional samples were taken, in 

case the mothers who were selected did not want to participate in the study.  

Inclusion criteria: 

a) Birth in the maternity wing at Hospital Santo Tomás.

b) Birth between June and November 2014.

c) Fulfills the menstrual cycle.

Exclusion criteria: 

a) Birth that fulfills inclusion criteria and is not authorized by the mother.

b) Stillbirth.

Information collection: 

Type of information: primary 

The investigator filled a spreadsheet with each subject’s data once informed 

consent was obtained. Tubes used to hold samples were labeled sequentially from 

1 to 366; one sample was taken for every 21 births. When maternal IgM serologic 

tests were found positive, the child received external follow-ups from Dr. Mélida 

Escala Brito, neonatologist from the hospital unit.  
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Sample taking and detection of IgG/IgM antibodies against T. gondii through 
immunoassay. (ARCHITECT TOXO IgM and IgG)  

• Puncture site was chosen between median cubital and middle cephalic

veins.

• Tourniquet was tied on subject arm, and area for puncture was disinfected

with cotton and alcohol.

• Three milliliters of blood were taken from each mother using extraction tubes

previously labeled with the corresponding sample numbers.

• Samples were transported to the Hospital del Niño clinical laboratory and

were analyzed using the ARCHITECT TOXO IgM/IgG assay, which is a two-

step immunoassay for qualitative detection of both IgM and IgG antibodies

for Toxoplasma gondii in human serum and plasma. The test uses flexible

assay protocols known as Chimiflex.

• Serum extracted was put in previously labeled vials. When combined with

monoclonal IgM antibodies, antigen in the samples caused complexes to

form.

• Two conjugated complex washes were carried out. Mouse monoclonal anti-

toxo p30 antibodies were marked with acridinium. Next, two native

fragments and Toxoplasma gondii lysate, which contains p30 antigen, were

added. The antigen in question can lead to a second step reaction involving

formation of an antibody-antibody-conjugate complex.

• The second wash added pre-trigger solutions, which caused a

chemoluminescent reaction (measured in relative light units, using the

ARCHITECT System optical measurement).

• Presence or absence of anti-TOXO IgM and IgG in a sample was

determined with the chemoluminescence signal relative to previous

calibration.

• If the chemoluminescent signal in samples was greater or equal to the

cutoff, the sample was considered “reactive” for anti-TOXO IgG/IgM

antibodies.

• Samples were read every week by Dr. José Racine; on weekends they were

processed and stored by serology personnel.
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Reactants: 

Bottle # 1: Macroparticles: Anti-human IgM and IgG anti-human (mouse, 
monoclonal) with protein stabilizer and detergent. 

Bottle # 2: conjugate with acridinium-marked anti-Toxoplasma p30 antigen 
(monoclonal, mouse), antibodies, and native Toxoplasma lysate, on a phosphate 
pad with protein stabilizer and detergents.  

Analysis: 

The team’s results are “negative” and “positive.” 

Value for a sample that is “positive”  for IgM/IgG antibodies against Toxoplasma 
gondii: between 0.60 and 1.00 UI/mL 

Value for a sample that is “negative” for IgM/IgG antibodies against Toxoplasma 
gondii: less than 0.50 UI/mL. 

Value for an “indeterminate” result: between 0.50 and 0.60 UI/mL. 

Quality control 

• The control requirement for the ARCHITECT Toxoplasma gondii IgM/IgG
assay was analysis of a single sample of each of the controls every 24
hours.

• Modular system was regularly reviewed.

• Samples had to be free of fibrin, red blood cells, or other particles. If any of
this was present, samples were centrifuged for ten minutes at 10,000 rpm.

• Use of samples that were preheated, lipemic, or contaminated by bacteria
was prohibited.

Analysis of results: a spreadsheet was used to collect data in Epi-Info. Results 

were analyzed in this program; variable crossing was done in accordance with the 

interests of the study.  
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Variables 

Variable Description Range 

Age Time since live birth 11-14 15-19
20-25 26-30
31-35 36-49

Birthplace Place of origin Urban  Rural 

Province Current providence of 
residence 

Panamá      Coclé 
Veraguas     Herrera 
Los Santos  Bocas del 
Toro 
Colon  Chiriquí 
Darién  
Comarca Guna Yala 
Ngobe Bugle 
Embera 

Positive Positive lab report Low titer: 1:16 1:512 10-
100UI 
Medium titer: 1:1000 
1:4000 o 100-300UI 
High titer:>1:4000 o 
>300UI

Negative Negative lab report 

Symptoms Clinical signs that suggest 
Toxoplasma gondii 
infection  

Hydrocephaly, 
microcephaly, 
chorioretinitis, cerebral 
calcifications, 
hepatosplenomegaly, 
jaundice, seizures.  
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Budget 

Material Number Unit price Total 

Anti-T. gondii 
IgG reagent 
kits  

8 bottles 300 dollars 2400 dollars 

Anti-T. gondii 
IgM reagent 
kits  

8 bottles 300 dollars 2400 dollars 

Capillary tubes  732 5 dollars 3660 dollars 

Multisample 
finger pricks 
(21 x 1.5) 

800 0.1 80 dollars 

Cotton 2 packages of 
500 units each 

5 dollars 10 dollars 

Paid work 
(sampling) 

Six months 30 
dollars/week 

720   dollars 

Alcohol 2 boxes of 500 
units each 

5 dollars 10 dollars 

Photocopies 3000 copies Five cents 150   dollars 

Reams of 
paper 

5 of 500 
sheets each 

2 dollars 10  dollars 

Total  9440 dollars 
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Results 

This study was conducted between June and November 2014 on a sample of 383 

pregnant women who were attended in the maternity wing of Hospital Santo 

Tomás in Ciudad de Panamá, Panama.  

Out of the 383 pregnant women studied, 92% (353) were born in urban areas, 

while 8% (30) were born in rural areas. Out of the mothers sampled, 51.5% (193) 

showed IgG antibodies against Toxoplasma gondii, while 48.5% (190) did not 

present this. Out of the women who were positive for IgG, 94% (181) were urban 

and 6% (12) were rural; see tables 1 and 2.  

Table 1. Birthplace for women who were attended at the maternity wing of Hospital 
Santo Tomás and who participated in this study. From June to November 2014.   

Origin Samples IgG (+) 

Number Percent 

Urban 353 92 

Rural 30 8 

Total 383 100 

Table 2. Anti-Toxoplasma gondii IgG serology relative to birthplace. 

Origin Samples 

Total number IgG + Percent of total 

Urban 353 181 51 

Rural 30 12 40 

Total 383 193 50 
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When it comes to presence of IgM antibodies against Toxoplasma gondii, 2% (8) of 

the pregnant women sampled were positive, all coming from urban areas. 

Table 3. Anti-Toxoplasma gondii IgM serology relative to birthplace. 

Origin Samples 

Total number IgM + Percent of total 

Urban 353 8 2 

Rural 30 0 0 

Total 383 8 2 

In pre-established age groups, the percent of mothers positive for IgG were: 100% 

of mothers 11-14 years old (3), 47% of mothers 15-19 years old (36), 51% of 

mothers 20-25 years old (76), 48% of mothers 26-30 years old (45), 52% of 

mothers 31-35 years old (24), and 60% of mothers 36-49 years old (9). 

Table 4. Age distribution of IgG positive mothers. 

Age 
Samples 

Total number IgG + Percent of total 

11-14 3 3 100 

15-19 76 36 47 

20-25 149 76 51 

26-30 94 45 48 

31-35 46 24 52 

36-49 15 9 60 

Total 383 193 50 
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The distribution of IgM-positive mothers by age is below. 

Cuadro No 5. Age distribution of IgM positive mothers. 

Age 
Samples 

Total number IgM+ Percent of total 

11-14 3 1 33 

15-19 76 2 3 

20-25 149 3 2 

26-30 94 1 1 

31-35 46 0 0 

36-49 15 1 7 

Total 383 8 2 

With respect to current place of residence, the majority of IgG-positive women 

came from Darién and Cuna Yala, Ciudad de Panamá, Veraguas, and Herrera.  

Table 6. “Current place of residence” distribution of IgG-positive mothers. 

Province 
Samples 

Total number IgG+ Percent of total 

Panamá 370 187 51 

Veraguas 1 0 0 

Colón 3 1 33 

Coclé 2 1 50 

Darién 2 2 100 

Cuna Yala 1 1 100 

Herrera 1 0 0 

Los Santos 3 1 33 

Total 383 193 50 

The distribution of IgM-positive mothers by current place of residence is below. 

Cuadro No 7. “Current place of residence” distribution of IgM-positive mothers. 

Province 
Samples 

Total number IgM+ Percent of total 

Panamá 370 7 2 

Veraguas 1 0 0 

Colón 3 0 0 



21 

Coclé 2 0 0 

Darién 2 1 50 

Cuna Yala 1 0 0 

Herrera 1 0 0 

Los Santos 3 0 0 

Total 383 8 2 

Fifty percent of the children of IgM-positive mothers had congenital toxoplasmosis, 

but they were also asymptomatic at birth.  

Table 8. Frequency of congenital toxoplasmosis in children of IgM-positive 

mothers. 

Origin IgM+ Total number Percent of total 

Infant Mother % 

Urban 4 8 50 

Rural 0 0 0 

Total 4 8 50 
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Discussion 

Congenital toxoplasmosis is a disease with high worldwide morbidity and mortality, 

and it has serious consequences for children who are not diagnosed in a timely 

manner.  

Our study determined the frequency of Toxoplasma gondii in a sample of 383 

pregnant women who were attended in the maternity wing of Hospital Santo 

Tomás between June and November 2014. Immunoassay (ARCHITECT Toxo 

IgG/IgM) was used to find antibodies against Toxoplasma gondii.  

Out of the 383 pregnant women studies, 92% (353) were born in urban areas and 

8% in rural areas (8%). This high urban proportion is significant, given that the 

Santo Tomás is responsible for all institutional hospital births in Ciudad de 

Panamá; it tends to only see rural pregnant women who have serious 

complications. It was found that 51% (193) of women tested showed anti-

Toxoplasma gondii IgG antibodies, 94% of whom were born in urban areas and 6% 

of whom were born in rural areas.  

The high frequency of IgG-positive results found in this study helps us argue that 

toxoplasmosis is endemic in Panama, likely because the country is tropical and 

has inadequate hygienic and sanitary conditions. This study illustrates the 

importance of screening for antibodies in pregnant women and of putting together 

a screening routine. In order to promptly  diagnose to treat to prevent  congenital 

toxoplasmosis and for education of pregnant women, it is necessary to identify 

seronegative pregnant women, the subset of patients at risk of passing the parasite 

on to their child if infected during gestation. It is important to regularly screen these 

women for acute infection and to start early treatment in order to avoid serious 

consequences for newborns. 

Panama has a greater frequency of toxoplasmosis than do other countries that 
have done studies like this one. These other countries include Denmark (27.4% 
seroprevalence), Finland (20.3%), and the United Kingdom (7.7%). 

Countries such as Cuba and Guatemala report a prevalence between 51 and 69 
percent, which is similar to the level found in our study.  

The province with highest IgG frequency was Ciudad de Panamá; this may be due 

to the location of the study. 

Importantly, 40% (12) of the 30 pregnant women from rural areas were 

seropositive for IgG. This number is consistent with medical literature that 
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describes toxoplasmosis as an illness more frequent in rural areas, where soil is 

warmer and women more frequently get in contact with cat feces through activities 

such as farming and gardening.  

The age group of 11-14 year olds was very small but does highlight likely 

demographics of young teenagers who are giving birth in Panama’. Although only 3 

such teenagers were identified, this was an age group with highest infection 

prevalence.   100% of mothers 11-14 years old (3 people total). In the whole group 

51% of mothers 20-25 years old were seropositive (76). This second age group is 

most commonly pregnant in Panama’. There was an increase in seropositivity in 

the 36-49 years old age group, to 60% which reflects the increasing 

seroprevalence with age in other studies as well (9). A similar result was reported 

in a Guatemalan study on seroprevalence of Toxoplasma gondii in pregnant 

women, a study that showed a seropositivity maximum in women between 31 and 

35 years old. It has been shown that as women get older, the likely time of 

exposure to the parasite and rate of seroconversion also increase. (2,16). 

The 3(100%) of 3 teenagers  between 11 and 14 years old who were IgG-positive; 

with one positive for IgM antibodies might suggest that special consideration of 

who these young pregnant women are and how they might become infected could 

be meaningful in evaluation of exposures and risk factors. There are no studies 

with similar findings, nor any existing literature, on this subject.  

With respect to T. gondii’s impact on newborns whose mothers were IgM-positive 

(8), 50% of these children (4) were IgM-positive, but did not present clinical signs 

of toxoplasmosis at birth. This is consistent with most of the literature, which states 

that only ten to fifteen percent of congenitally infected children present symptoms 

at birth. Most congenitally infected children show symptoms later, either in the first 

months of life or even during infancy or adolescence.  

Compared to what other epidemiological studies say on Toxoplasma gondii 
seroprevalence in pregnant women, Guatemala, Cuba, Denmark, and Colombia 
report lower rates than our study does. Our seroprevalence rate was exceeded 
only by that of a study done on 635,000 children in Massachusetts and New 
Hampshire (United States), all of whom underwent a test for anti-T. gondii IgM 
antibodies. Out of these children, 100 were positive, and congenital infection was 
later confirmed in 52 of them.   
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Conclusions 

1. Frequency of IgG antibodies against Toxoplasma gondii in pregnant women

who were attended in the maternity wing of Hospital Santo Tomás was

51.5%.

2. The majority of women in the study and of those with IgG/IgM antibodies

against Toxoplasma gondii were originally from an urban area.

3. In terms of age, there is a general linear increase in seropositive rates as

age increases; that 3of 3  young teenagers were seropositive and one had

IgM suggests that further study of this demographic in Panama might lead to

identificationof risk factors or exposures,but the numbers are too small

herein to draw conclusions, and would require further study.

4. From the 383 pregnant women studied, 2% (8) were positive for IgM

antibodies. Out of the children of these women, 50% (4) had congenital

toxoplasmosis, but all were asymptomatic at birth.
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Recommendations 

For the Ministry of Health 

1. Establish routine screening for Toxoplasma in pregnant women, starting at

the beginning of pregnancy. This allows for timely and specific treatment in

case of a seroconversion and can protect against serious effects for the

children of infected mothers.

For the Information, Education, and Communication promotion department 

2. Promoting sanitary and hygienic habits with respect to activities such as

handling cat feces and gardening.

For the maternity wing at Hospital Santo Tomás 

3. ,All age groups of pregnant women should be screened for acquisition of

T.gondii during gestation. In this high prevalence country screening of pre-

pregnant women could be beneficial. Such screening could help to identify

those infected pre-conception, and those who are seronegative and thus at

risk of sero-conversion during gestation. This could allow identification of

seroconverting women by monthly screening for acquisition of antibodies to

T.gondii.
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    Finite Sample Calculations 

Formula 
n= Z2 Npq/e2(N - 1) +Z2 
pq 

Sample n ? Results 
Population N 7920 Z2Npq 7606.368 

Reliability Z 1,96 e2(N - 1) 19.7975 

Sample error e 0.05 e2(N - 1)+Z2pq 20.7579 

Success probability p 0.5 

Total number of births to 
sample 

Failure probability q 0.5 n = 366 

Formula 
pq 0.25 

Z2 3.8416 

Npq 1980 

e2 0.0025 

N -1 7919 
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Z2pq 0.9604 
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HOSPITAL DEL NIÑO

REPÚBLICA DE PANAMA 

DEPARTAMENTO DE DOCENCIA 

Formulario de Consentimiento Informado 

(Please note: this version in spanish has not been 

edited or modified from the original submitted as the 

english version was modified. This is exactly as Dr.

Alba Nubia Montenegro Vásquez prepared and submitted this 

manuscript) 

Estudio de investigación descriptivo corte transversal sobre 

Seroprevalencia de infección de Toxoplasma gondii en mujeres 

embarazadas  por medio de detección de anticuerpos IgG e IgM anti 

T. gondii y su impacto en el recién nacido, que asisten a la Maternidad

del Hospital Santo Tomás en el periodo de Junio – Noviembre 2014.

Investigadora principal:  

Alba Nubia Montenegro Vásquez 

Residente de Neonatología. 

Teléfono: 62694394 

Información específica del centro: 

Hospital del Niño  

Departamento de Neonatología  

Avenida Balboa, Panamá  

Teléfono: 225-1546 Ext. 230/219 
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¿Qué es el estudio de Seroprevalencia de la Toxoplasmosis congénita? 

 Este estudio de investigación está siendo conducido por un grupo de asesores el 

cual será realizado en el Hospital Santo Tomás ya que las muestras de sangre 

serán extraídas a usted en la sala donde este ingresada. 

Usted está invitada a participar de manera voluntaria en el estudio el cual trata 

sobre la prueba de sangre que se le extraerá 3 ml (media cucharadita), la cual 

será examinada para identificar infección del agente Toxoplasma gondii. (Parasito 

que es el responsable de la toxoplasmosis congénita).    

Este agente es capaz de atravesar la barrera placentaria (membrana que es 
fuente de alimentación y protección al bebe) y alojarse en los tejidos embrionarios 
o fetales causando daños de variada magnitud como son: hidrocefalia( aumento
del tamaño de la cabeza), retinocoroiditis ( Inflamación de la retina) calcificaciones
cerebrales, y retraso mental a largo plazo y si se presenta en forma aguda fiebre,
ictericia, hepatoesplenomegalia( aumento de tamaño del bazo y del Hígado)  y en
algunos casos miocarditis y neumonía intersticial( Infamación y daño del tejido
cardiaco y pulmonar respectivamente)

¿Cuáles son los beneficios de mi niño al ser yo el sujeto de investigación? 

Este formulario de consentimiento informado le suministrara toda la información 

que necesite acerca del estudio, puede solicitar cualquier información adicional si 

usted está de acuerdo en participar. A usted se le solicitara que firme el formulario 

de consentimiento informado, con esta decisión no afectara los cuidados médicos 

de su hijo. 

 Si usted resultara positivo para la infección de Toxoplasma gondii deberá asistir a 

cita entre la 2 o 4 semana posterior a su  egreso con su hijo al cual se le realizara 

hasta ese momento prueba serología y se le dará  seguimiento en la consulta 

externa la cual  será brindada por Doctora Mélida Escala  funcionaria del servicio 

de Neonatología. Recibirá información sobre el tema así como la condición de su 

bebe si el resultado fuera positivo. 
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Este estudio fue aprobado por el Comité de Bioética de Investigación del Hospital 

del Niño  ya que a usted se le extraerá muestra sanguínea necesaria para el 

estudio, no habrá  ningún gasto financiero y no se le dará compensación directa 

por participar en este estudio de investigación. 

¿Cuáles son los propósitos de este estudio? 

Conocer la frecuencia con que se presenta la Toxoplasmosis congénita ya que se 

puede prevenir la transmisión al niño realizando buenos controles prenatales y 

enviando en tiempo y forma las pruebas serológicas  a la embarazada ya que las 

mayoría de los niños que contraen la enfermedad por transmisión materna no 

presentan síntomas al nacimiento si no que se manifiesta la patología cuando ya 

el niño presenta retraso mental, corioretinitis ( inflamación de la retina)  y ceguera 

influyendo negativamente sobre la calidad de vida de estos niños.  

¿Que se requiere de usted  durante el estudio? 

Que nos permita extraerle 3 ml de sangre a nivel de la vena cefálica y mediana 

cubital del antebrazo derecho o izquierdo.  

¿Se requerirá mas procedimiento después que mi niño complete el estudio? 

Solo si usted resultara positiva se tomara a su bebe una muestra sanguínea 3ml 

(media cucharadita) de la vena cefálica y mediana cubital antebrazo derecho o 

izquierdo     

¿Cuáles son los riesgos de participar en este estudio? 

 No existe ningún riesgo para su bebe, pero si usted sentirá un pinchazo o 

sensación de picadura en el sitio de punción al igual que su bebe si usted resultara 

con serología positiva para Toxoplasmosis 

¿Cuales son los beneficios de participar en este estudio? 

Recibirá información sobre el tema, así como condición de su niño y posterior 

seguimiento por consulta externa  de tener un resultado positivo. 

¿Se me recompensara  por participar en este estudio? 
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El total de niños que serán seleccionados son 366 y la duración del estudio son 6 

meses, su participación es voluntaria. Se guardara la confidencialidad, y el estudio 

fue aprobado por el Comité de Bioética de Investigación del Hospital del Niño  ya 

que a usted se le extraerá muestra sanguínea necesaria para el estudio, no habrá 

ningún gasto financiero y no se le dará compensación directa por participar en 

este estudio de investigación. 

Consentimiento informado sobre Seroprevalencia de infección de Toxoplasma 

gondii en mujeres embarazadas  por medio de detección de anticuerpos IgG e IgM 

anti T. gondii y su impacto en el recién nacido, que asisten a la maternidad del 

Hospital Santo Tomás en el periodo de Junio – Noviembre 2014. 

1. Conozco que la participación en este estudio es voluntaria

2. Doy permiso a los investigadores de este estudio que me realicen a mí y  a

mi hijo(a)  las pruebas correspondientes así como que el momento que

deseen revisar mi historial clínico y la información recolectada.

Nombre y apellido de la madre: ________________________________ 

Fecha: _____________________ 

Firma: ________________________________ 

Firma del que obtuvo el consentimiento_______________ Fecha________ 

Nombre y apellido_________________________________ 

Teléfono del presidente de comité de Bioética en Investigación del Hospital del Niño 

Dr. Luis Coronado: 66127318 



36a 

Ficha de recolección de Datos 

Estudio de Investigación sobre Seroprevalencia de infección de Toxoplasma gondii 

en mujeres embarazadas  por medio de detección de anticuerpos IgG e IgM anti T. 

gondii y su impacto en el recién nacido, que asisten a la Maternidad del Hospital 

Santo Tomás en el periodo de Junio – Noviembre 2014. 

Registro_________________ 

Edad: 11-14 años_______15-19______ 20-25_______26-30_______31-

35______36-49_______ 

Procedencia: Urbana_______ Rural_________ 

Provincia y comarca: Panamá.______ Coclé______ Veraguas______ Herrera 

_______  

Los Santos ______ Bocas del Toro _____ Colon _____ Chiriquí ____ Darién 

_______ 

Comarca Cuna Yala________  Ngobe Bugle _________  Embera _______ 

Resultados Actales Titulos de anticuerpos 

Toxoplasmosis:   IgG Madre _______  IgM Madre______ 

Toxoplasmosis    IgG Niño   _______  IgM Niño  ______  

Hallazgos físicos de toxoplasmosis congénita:  

Hidrocefalia: Si _____   No _____   Microcefalia: Si_____   No _____ 

Corioretinitis: Si _____ No _____ Calcificaciones cerebrales: Si____ 

No___ 

Hepatoesplenomegalia: Si _____  No _____   ictericia: Si _____    No _____ 

Convulsiones: Si ______   No ____ 

Hospitalización: Si _____ No_____     

Tratamiento:       Si_____  No_____   

Fecha de entrega de Resultado ______________  
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78%. Neonatal resuscitation occurred in 12.7% of fetuses, 17% required
noninvasive ventilation and 10.6% intubation. Mild to moderate neonatal
hypoxia occurred in 16.9% of the neonates, fetal death in 9.8%,
admission to neonatal ICU in 25.5% and neonatal death in 7.8%.
CONCLUSION: APE occurred more frequently antepartum and
hypertension was the most common etiology. This severe disease
associated with high morbidity and mortality for mother and fetus.
Fluid overload seems to have importance in triggering the APE.
Financial Disclosure: The authors did not report any potential conflicts of
interest.

An Obstetrical Triage Acuity Scale Does Not Predict
Hospital Admission [12A]
Casey M. Cosgrove, MD
Department of Obstetrics and Gynecology, Ohio State College of
Medicine, Columbus, OH
Tara L. Usakoski, MD, Heather Frey, MD, and Cynthia Shellhaas, MD
INTRODUCTION: To evaluate the application of a five-tiered
Obstetrical Triage Acuity Scale (OTAS) in a tertiary care center by
assessing the relationship between the triage score and admission rates.
METHODS: A retrospective chart review over a 2 month period in
2014 was conducted. The previously validated OTAS score for obstetrics
was assigned to each patient. Seven scoring parameters were used to
assign a final score, stratified into 5 categories: 1) resuscitative, 2)
emergent, 3) urgent, 4) less urgent, and 5) non-urgent. Characteristics
of patients assigned to each scoring group were compared using the Chi-
square test. Rates of admission amongst the groups were also compared.
RESULTS: Eight hundred and thirty five patients were included. The
mean gestational age of patients was 35.9 weeks. The median number
of triage visits was 2 (1–11) with 112 (13.4%) patients classified as triage
super users (above 5 visits). The most frequently assigned scores were
level 4 (34.7%) and level 2 (32.1%). Only 4 patients were assigned
a level 1. Hospital admission rates were significantly associated with
OTAS score. Seventy-five percent of level 1, 56.9% of level 4 and
53.8% of level 3 women were admitted. Most level 5 (87.1%) and level
2 (65.9%) visits were discharged to home.
CONCLUSION: The OTAS in our population did not predict
hospital admission, because level 2 patients were most likely to be
discharged home. Level 3 and level 4 encounters were also likely to be
admitted and delivered during the same visit; most term labor
admissions will occur in these two levels.
Financial Disclosure: The authors did not report any potential conflicts of
interest.

Editor’s Note: Poster no. 13A was withdrawn during production.

Stillbirth: Evaluating Risk Factors and Antepartum
Care at Two Midwestern Obstetrical Clinics [14A]
Annabel Mancillas, MD
University of Kansas School of Medicine—Wichita, Wichita, KS
Frank Dong, PhD, Ashley S. Robbins, MD, Jennifer Duong, MPH,
Sapphire Garcia, and Darren Farley, MD
INTRODUCTION: Known causes of stillbirth include premature
rupture of membranes, congenital anomalies, preeclampsia, and
intrauterine growth restriction. Risk factors for stillbirth include age,
black or Hispanic ethnicity, history of smoking, history of stillbirth,
diabetes, and hypertension. The objective of this study was to
determine the stillbirth rate and descriptive factors for clinics serving
the a Midwestern, metropolitan community.
METHODS: After receiving IRB approval, a retrospective chart review
was conducted at two local, private practice obstetrical clinics. Records
were reviewed for patients that experienced a stillbirth between January
1, 2007 to December 31, 2013 using ICD-9 codes: V27.1, 656.4, 674.9,
656.43, 779.9, and 651.6. Cases with a demise before 14 weeks gestation
were excluded. Demographics, maternal history, antepartum care,
antepartum education, and delivery information were collected.

RESULTS: The stillbirth rate was 4.1 per 1,000 deliveries. Among the
78 patients included in the final analysis, average maternal age was 28.2
years (SD57.1, range517 to 45). Most were white (n548, 64%), never
smoked (n550, 64.9%), and had private medical insurance (n551, 68%).
Average gestational age at delivery was 27.9 weeks (SD57.9, range514
to 41). Among the 45 women who experienced stillbirth after 24 weeks
gestation, 12 (27.9%) reported decreased fetal movement, and most did
not receive education on fetal movement (n544, 97.8%), safe sleep
(n545, 100%), or breastfeeding (n543, 93.3%).
CONCLUSION: Prenatal education in regards to fetal movement,
safe sleep, and breastfeeding was lacking. A locally designed interven-
tion to detect fetal movement should be developed to reduce stillbirth.
Financial Disclosure: The authors did not report any potential conflicts of
interest.

Systematic Review of Umbilical Cord Clamping
Practices Worldwide [15A]
Kathy C. Matthews, MD
Mt. Sinai SOM, New York, NY
Mayri S. Leslie, EdD, MSN, CNM
INTRODUCTION: Although there is no standard definition of early
versus delayed umbilical cord clamping, recent randomized controlled
trials demonstrate benefits for both term and preterm infants from the
latter. Even a brief delay in cord clamping results in placental
transfusion, giving the term neonate approximately 30% more blood
volume and the preterm as much as 50%, thereby substantially
increasing iron stores within the first few months of life.
METHODS: A search was conducted to identify studies that included
information on umbilical cord clamping practices among maternity
care providers worldwide. Databases were searched for English
publications from 1990 to the present. Articles were included if they
contained information on timing of umbilical cord clamping. Surveys
and observational studies were acceptable; topical articles and pro-
fessional guidelines were excluded.
RESULTS: Five of 13 articles were focused on umbilical cord clamping
whereas the remaining 8 investigated the management of the third stage of
labor. The demographics of the studies varied greatly depending on location
and research design. Collectively, our review reports on the practices of
1457 obstetricians, 2124 midwives and 181 other maternity care providers.
One study reports on 1175 maternity units in 14 distinct countries. Some
studies also used direct observation in reporting their results from 884 births.
CONCLUSION: Delayed cord clamping is rarely practiced despite
substantial current evidence in its favor. Many professional organiza-
tions even recommend delaying cord clamping as part of their
guidelines for the active management of the third stage of labor.
Consequently, a change in practice is called for.
Financial Disclosure: The authors did not report any potential conflicts of
interest.

Toxoplasmosis Education for Pregnant Women in
Panama [16A]
Xuan Li
The Toxoplasma Center, Chicago, IL
Mariangela Soberon Felin, JD, Lillian Bodden, MD, Kenneth M. Boyer, MD,
Rima McLeod, MD, and Osvaldo Reyes, MD
INTRODUCTION: In 2014, Panama passed a law requiring toxoplas-
mosis screening for pregnant women and reporting of positive cases.
Therefore, it is important to educate pregnant women about toxoplas-
mosis. The objective of this study is to use educational pamphlets to
provide essential information to pregnant women in Panama.
METHODS: In September 2015, we created three different educa-
tional pamphlets on toxoplasmosis for pregnant women in Hospital
Santo Tomas. We also created a questionnaire to assess knowledge of
toxoplasmosis before and after exposure to the pamphlets. The
endpoint of this study was the level of knowledge in answering the
questionnaire after exposure to the pamphlets.
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RESULTS: A total of 164 pregnant women participated. For the initial
questionnaire, 76% of the women had no knowledge of toxoplasmosis.
We created an understanding scale for those who were able to answer the
questionnaire after reading the pamphlets. 0 is answering zero question
correctly, 1 is answering one to two questions correctly, 2 is answering
three to four questions correctly, and 3 is answering five to six questions
correctly. For pamphlet 1, 89% of the participants had an understanding
scale of 3 after reading the pamphlet. For pamphlet 2 and 3, 63% and
55% of participants had an understanding scale of 3, respectively.
CONCLUSION: After educational pamphlets exposure, there was an
increase in understanding of toxoplasmosis in pregnant women.
Pamphlet 1 had the best educational results. With education in place,
a rapid point of service test will be the next goal to screen for active
infections for pregnant women in Panama.
Financial Disclosure: The authors did not report any potential conflicts of
interest.

Editor’s Note: Poster no. 17A was withdrawn during production.

Complications of Rapid Preterm Cesarean Delivery [18A]
Tetsuya Kawakita, MD
Washington Hospital Center, Washington, DC
Sameer Desale, MS, and Uma M. Reddy, MD
INTRODUCTION: There are limited data regarding the impact of
rapid cesarean delivery (CD) (incision-delivery time [I-D] less than
2 minutes) on the risk of maternal operative complications.
METHODS: This was a multicenter retrospective cohort study of
women undergoing CD between 23 and 31 weeks gestation between
2005 and 2014. Women with multiple gestation, maternal severe
conditions (renal failure, cardiopulmonary collapse, acute respiratory
distress syndrome, major trauma, and active seizure), and placenta
previa/accreta were excluded. Women were categorized based on I-D
(rapid group: 2 minute or less or control: greater than 2 minutes).
Maternal characteristics and complications were ascertained. Multi-
variable regression model was created to calculate adjusted P value,
controlling for maternal characteristics and pregnancy complications.
RESULTS: Of 886 women, 132 women (17.5%) had rapid CD. Rapid
group was more likely to be not obese, without previous uterine scar, and
to undergo general anesthesia (P,.05). Rapid group was less likely to be
complicated by hypertensive disease (P,.05). In primary CD, rapid CD
was associated with increased risk of endometritis (4.8% vs 11.1%; P,.05)
and intensive care unit (ICU) admission (1.7% vs 6.0%; P,.05). Postpartum
hemorrhage (5.3% vs 9.5%), transfusion (7.2% vs 12.0%), wound infection
(2.4% vs 5.1%) appeared to be increased in rapid CD although they were
not significant (P..05). In repeat CD, rapid CD appeared to be associated
with increased risk of postpartum hemorrhage (11.5% vs 28.6%) and trans-
fusion (10.1% vs 21.4%) although they were not significant (P..05).
CONCLUSION: Among women who underwent preterm CD, rapid
CD was associated with increased risk of maternal complications.
Financial Disclosure: The authors did not report any potential conflicts of
interest.

“Recent Vaginal Exam” No Longer a Contraindication to
Fetal Fibronectin Sampling: A Prospective Study [19A]
Steven Swancoat
Wyckoff Heights Medical Center, New York, NY
INTRODUCTION: Threatened Preterm labor (TPL) accounts for
1,000’s of unnecessary yearly admissions with an average cost of $14,000
per patient. With a 98% specificity, Fetal Fibronectin (FFN) is a very power-
ful test that can safely rule out threatened preterm labor with nearly 99%
accuracy for up to two weeks. However the company states that a “recent
vaginal examination” is a contraindication as it may lead to a false positive.
Yet they submit no clinical research to support this statement.
METHODS: Two FFN sampling were collected from 18 patients whom
met the indicated criteria for TPL. Criteria included single gestation
between 24–33 6/7 weeks, no sexual intercourse or vaginal exam within
past 48 hours, or showing signs or symptoms of preterm labor. Patients

were initially sampled for FFN, vaginal exam performed, following a sec-
ond FFN sampling was collected. The two samples were then compared
against each other and patients were followed until they went into labor.
RESULTS: Of the 18 patients, (14) patients tested FFN neg/neg. (2)
positive/neg, (1) neg/positive and (1) positive/positive, Of 15 initial
neg results, only one tested positive after vaginal exam, yielding a 6%
false positive. Of three who tested initially positive, two retested neg,
Neither delivered before 37 weeks.
CONCLUSION: Though a small sample size, study shows “recent
vaginal exam” prior to FFN sampling yields a very low rate for false
positives and should no longer be considered a contraindication to
testing. Furthermore with an initial positive test result, a repeat test
should be performed for true negative.
Financial Disclosure: The author did not report any potential conflicts of
interest.

Does Sickle Cell Trait Affect Adverse Pregnancy
Outcomes? [20A]
Uzma F. Naeem, MD
University of Tennessee OBGYN Residency, Memphis, TN
Luis M. Gomez, MD, Logan K. Williams, Danielle L. Tate, MD,
and Rebecca A. Uhlmann, PhD
INTRODUCTION: While data and pregnancy outcomes are well
established, previous data published on sickle cell trait and pregnancy
outcomes have been controversial with some reports showing a signif-
icant association with preeclampsia. Our study aims to evaluate the risk
of adverse pregnancy outcomes in pregnant patients with sickle cell
trait who underwent prenatal care at our tertiary-care institution.
METHODS: Database obtained from LabCorp of all patients from
the Regional One Health Outpatient Clinic who underwent hemoglo-
bin electrophoresis obtained from July 2012 to April 2013. Chart
review was performed to collect medical history, laboratory data,
delivery information and pregnancy outcomes. Data were analyzed
with SPSS Version 22 software. ANOVA, chi-square test and
Bonferroni correction test were used where applicable.
RESULTS: Of 350 patients, 102 were excluded for lack of delivery
information, multiple gestation, and delivery less than 20 weeks. A
comparison of 223 patients with normal hemoglobin and 16 patients with
HbAS showed no statistically significant difference in pregnancy outcomes
including Preeclampsia or HELLP Syndrome, gestational hypertension,
fetal growth restriction, preterm delivery, gestational diabetes, premature
rupture of membranes or cesarean delivery. Furthermore, in our cohort,
there was no increased risk of bacteriuria diagnosed in the outpatient
setting. A subanalysis of patients with HbAS who tested positive for
bacteriuria failed to show increased risk for fetal growth restriction.
CONCLUSION: In our cohort, carriers of HbAS are not at increased
risk for adverse pregnancy outcomes or bacteriuria. Fetal growth
restriction was not more prevalent in our cohort even in women with
bacteriuria when compared to controls.
Financial Disclosure: The authors did not report any potential conflicts of
interest.

Early Postpartum Sleep and Substantial Postpartum
Weight Retention in Women with Gestational
Diabetes Mellitus [21A]
Lisette Davidson, MD, MPH
Kaiser Permanente Oakland, Oakland, CA
Yvonne Crites, MD, Juan Carlos LaGuardia, and
Erica P. Gunderson, PhD, MS, MPH
INTRODUCTION: In adults, sleep duration has been linked to
obesity, coronary artery disease, and type 2 diabetes. Less sleep at 6
months postpartum has been linked with higher weight retention. This
study evaluates postpartum sleep and 1-yr weight retention among
women with gestational diabetes mellitus (GDM).
METHODS: Prospective cohort study of 1,035 women with GDM
who delivered a singleton, live birth in northern California and
enrolled in the Study of Women, Infant Feeding and Type 2 Diabetes

16S SATURDAY POSTERS OBSTETRICS & GYNECOLOGYCopyrightªby The American College of Obstetricians
and Gynecologists. Published by Wolters Kluwer Health, Inc.

Unauthorized reproduction of this article is prohibited.

Andrew Grose
55



Sharon Heichman
with Mariángela Soberón Felín, JD; Oswaldo Reyes, 

MD; Rima McLeod, MD; and Hospital Santo Tomás –
Panama

Andrew Grose
56



TH
E 

EF
FE

C
TI

VE
N

ES
S 

O
F 

ED
U

C
AT

IO
N

A
L 

M
AT

ER
IA

LS
 A

B
O

U
T 

 T
O

XO
PL

A
SM

O
SI

S 
TO

 B
EN

EF
IT

 M
AT

ER
N

A
L 

A
N

D
 C

H
IL

D
 H

EA
LT

H
 IN

 P
A

N
A

M
A 

S
ha

ro
n 

H
ei

ch
m

an
1 , 

M
ar

ia
ng

el
a 

S
ob

er
on

 F
el

in
, J

D
2 , 

X
ua

n 
Li

3 , 
R

im
a 

M
cL

eo
d,

 M
D

4  
1 P

rit
zk

er
 S

ch
oo

l o
f M

ed
ic

in
e,

 C
hi

ca
go

, I
L,

 2 T
oz

op
la

sm
os

is
 P

ro
gr

am
, P

an
am

a 
C

ity
, P

an
am

a,
 3 R

us
h 

M
ed

ic
al

 C
ol

le
ge

, C
hi

ca
go

, I
L,

 4 T
ox

op
la

sm
os

is
 C

en
te

r, 
U

ni
ve

rs
ity

 o
f C

hi
ca

go
, C

hi
ca

go
, I

L 

In
tro

du
ct

io
n 

!
 T

ox
op

la
sm

os
is

 is
 a

 d
is

ea
se

 c
au

se
d 

by
 th

e 
pa

ra
si

te
 T

ox
op

la
sm

a 
go

nd
ii.

  

!
 H

um
an

s 
ca

n 
be

 in
fe

ct
ed

 th
ro

ug
h 

co
ns

um
pt

io
n 

of
 u

nd
er

co
ok

ed
 

m
ea

ts
, i

na
dv

er
te

nt
 c

on
ta

ct
 w

it
h 

th
e 

fe
ce

s 
of

 d
om

es
ti

c 
ca

ts
, o

r 
in

ge
st

io
n 

of
 c

on
ta

m
in

at
ed

 w
at

er
 th

at
 c

on
ta

in
s 

oo
cy

st
s.

  

Fi
gu

re
 1

. T
ox

op
la

sm
a 

lif
e 

cy
cl

e 
an

d 
tr

an
sm

is
si

on
 

!
 T

. g
on

di
i c

an
 c

au
se

 c
on

ge
ni

ta
l i

nf
ec

ti
on

 if
 a

 m
ot

he
r i

s 
in

fe
ct

ed
 

fo
r t

he
 fi

rs
t t

im
e 

du
ri

ng
 p

re
gn

an
cy

. T
yp

ic
al

ly
, m

at
er

na
l i

nf
ec

ti
on

 
oc

cu
rs

 w
it

ho
ut

 s
ym

pt
om

s;
 h

ow
ev

er
, s

er
io

us
 p

ro
bl

em
s 

ca
n 

m
an

if
es

t i
n 

th
e 

fe
tu

s 
fr

om
 u

nt
re

at
ed

 c
on

ge
ni

ta
l i

nf
ec

ti
on

 
in

cl
ud

in
g 

ne
ur

ol
og

ic
 a

nd
 o

ph
th

al
m

ic
 p

re
se

nt
at

io
ns

.

!
 In

 P
an

am
a,

 fa
ct

or
s 

su
ch

 a
s 

tr
op

ic
al

 w
ea

th
er

 a
nd

 a
 h

ig
h 

pr
ev

al
en

ce
 o

f f
er

al
 c

at
s 

re
su

lt
s 

in
 h

os
pi

ta
bl

e 
co

nd
it

io
ns

 fo
r T

. 
go

nd
ii 

to
 re

m
ai

n 
in

 th
e 

en
vi

ro
nm

en
t.

!
 T

he
 b

ur
de

n 
of

 d
is

ea
se

 in
 P

an
am

a 
is

 s
ig

ni
fi

ca
nt

. T
he

 
se

ro
pr

ev
al

en
ce

 o
f T

.g
on

di
i i

n 
w

om
en

 o
f c

hi
ld

be
ar

in
g 

ag
e 

is
 

es
ti

m
at

ed
 to

 b
e 

50
%

.

!
 H

ea
lt

h 
ed

uc
at

io
n 

ha
s 

be
en

 s
ho

w
n 

to
 m

ak
e 

a 
m

ea
su

ra
bl

e 
di

ff
er

en
ce

 in
 to

xo
pl

as
m

os
is

 tr
an

sm
is

si
on

 ra
te

s.
 In

 F
ra

nc
e,

fo
llo

w
in

g 
im

pl
em

en
ta

ti
on

 o
f e

du
ca

ti
on

 a
bo

ut
 to

xo
pl

as
m

a 
in

fe
ct

io
n,

 tr
an

sm
is

si
on

 ra
te

s 
w

er
e 

re
du

ce
d 

by
 a

pp
ro

xi
m

at
el

y 
50

%
.  

!
 Pr

eg
na

nt
 w

om
en

 re
cr

ui
te

d 
fr

om
 th

e 
w

ai
ti

ng
 ro

om
 fo

r o
bs

te
tr

ic
 

cl
in

ic
 a

pp
oi

nt
m

en
ts

 a
t H

os
pi

ta
l S

an
to

 T
om

ás
, t

he
 la

rg
es

t p
ub

lic
 

ho
sp

it
al

 in
 P

an
am

a 

!
 W

om
en

 fi
rs

t c
om

pl
et

ed
 a

 p
re

-t
es

t q
ue

st
io

nn
ai

re
 to

 a
ss

es
s 

th
ei

r 
pr

ee
xi

st
in

g 
kn

ow
le

dg
e 

ab
ou

t t
ox

op
la

sm
os

is
 

!
 Pa

rt
ic

ip
an

ts
 w

er
e 

ra
nd

om
iz

ed
 to

 re
ce

iv
e 

th
e 

ol
d 

ve
rs

io
n 

of
 th

e 
to

xo
pl

as
m

os
is

 e
du

ca
ti

on
al

 p
am

ph
le

t (
de

ve
lo

pe
d 

in
 B

ra
zi

l)
 o

r t
he

 
ne

w
 v

er
si

on
 o

f t
he

 p
am

ph
le

t t
ha

t w
e 

de
ve

lo
pe

d 
sp

ec
if

ic
al

ly
 fo

r u
se

 
in

 P
an

am
a 

!
 Pa

rt
ic

ip
an

ts
 th

en
 c

om
pl

et
ed

 th
e 

sa
m

e 
qu

es
ti

on
na

ir
e 

ag
ai

n 
as

 a
 

po
st

-t
es

t t
o 

as
se

ss
 w

ha
t t

he
y 

ha
d 

le
ar

ne
d 

fr
om

 th
e 

ed
uc

at
io

na
l 

pa
m

ph
le

t 

!
 Pa

rt
ic

ip
an

t a
ge

s 
w

er
e 

re
co

rd
ed

 

Fi
gu

re
 2

 a
nd

 3
. O

ld
 (l

ef
t)

 a
nd

 n
ew

 (r
ig

ht
) v

er
si

on
 o

f p
am

ph
le

t  

Fi
gu

re
 4

 a
nd

 5
. P

ar
ti

ci
pa

nt
s 

re
ad

in
g 

pa
m

ph
le

ts
 a

nd
 c

om
pl

et
in

g 
qu

es
ti

on
na

ir
es

 in
 th

e 
w

ai
ti

ng
 ro

om
 a

t H
os

pi
ta

l S
an

to
 T

om
ás

 

!
 A 

to
ta

l o
f 

15
6 

se
ts

 o
f p

re
- a

nd
 p

os
t-

 te
st

 q
ue

st
io

nn
ai

re
s 

co
m

pl
et

ed
 b

y 
pr

eg
na

nt
 w

om
en

 w
er

e 
an

al
yz

ed
. M

or
e 

w
om

en
 

pa
rt

ic
ip

at
ed

 b
ut

 w
er

e 
no

t i
nc

lu
de

d 
be

ca
us

e 
th

ey
 d

id
 n

ot
 

co
m

pl
et

e 
th

e 
se

co
nd

 q
ue

st
io

nn
ai

re
, t

he
ir

 h
an

dw
ri

ti
ng

 w
as

 
ill

eg
ib

le
, e

tc
.

!
 In

 b
ot

h 
th

e 
ol

d 
an

d 
ne

w
 p

am
ph

le
t g

ro
up

s,
 6

7%
 o

f 
w

om
en

 h
ad

 
n

o 
re

le
va

n
t 

pr
ee

xi
st

in
g 

kn
ow

le
dg

e 
ab

ou
t 

to
xo

pl
as

m
os

is
, 

an
sw

er
in

g 
0 

pr
e-

te
st

 q
ue

st
io

ns
 c

or
re

ct
ly

. 

!
 Pa

rt
ic

ip
an

ts
’ k

no
w

le
dg

e 
ab

ou
t t

ox
op

la
sm

os
is

 im
pr

ov
ed

 
co

ns
id

er
ab

ly
 a

ft
er

 re
ad

in
g 

ei
th

er
 p

am
ph

le
t 

!
 Bo

th
 g

ro
up

s 
w

en
t f

ro
m

 a
 m

ea
n 

sc
or

e 
of

 b
et

w
ee

n 
0 

an
d 

1 
to

 
be

tw
ee

n 
4 

an
d 

5 
po

st
-t

es
t q

ue
st

io
ns

 c
or

re
ct

 o
ut

 o
f 6

 

!
 At

 le
as

t 4
 o

f 6
 p

os
t-

te
st

 q
ue

st
io

ns
 w

er
e 

an
sw

er
ed

 c
or

re
ct

ly
 b

y 
82

%
 o

f t
he

 o
ld

 p
am

ph
le

t g
ro

up
 a

nd
 8

9%
 o

f t
he

 n
ew

 p
am

ph
le

t 
gr

ou
p.

!
 W

hi
le

 n
o 

cl
ea

r t
re

nd
 e

m
er

ge
s 

fo
r p

ar
ti

ci
pa

nt
s 

35
 y

ea
rs

 o
ld

 o
r 

un
de

r, 
it

 a
pp

ea
rs

 th
at

 th
e 

ne
w

 v
er

si
on

 o
f t

he
 p

am
ph

le
t i

s 
m

or
e 

ef
fe

ct
iv

e 
fo

r p
re

gn
an

t w
om

en
 o

ve
r 3

6.

Fa
ti

m
a,

 Ia
n 

(a
ut

ho
rs

?)
 

D
r. 

O
sw

al
do

 R
ey

es
, D

r. 
C

ar
m

en
 C

ha
rt

er
 

Fu
nd

in
g:

 M
ar

ga
re

t P
. T

ho
rp

 S
ch

ol
ar

sh
ip

 F
un

d 

!
 T

o 
de

ve
lo

p 
a 

hi
gh

ly
 in

fo
rm

at
iv

e 
an

d 
vi

su
al

ly
 a

pp
ea

lin
g 

ed
uc

at
io

na
l p

am
ph

le
t a

bo
ut

 to
xo

pl
as

m
os

is
 ta

rg
et

ed
 to

w
ar

d 
pr

eg
na

nt
 w

om
en

 in
 P

an
am

a 
co

nt
ai

ni
ng

 in
fo

rm
at

io
n 

ab
ou

t w
ha

t 
to

xo
pl

as
m

os
is

 is
, t

he
 fe

ta
l s

eq
ue

la
e 

of
 in

fe
ct

io
n,

 h
ow

 to
 p

re
ve

nt
T.

 g
on

di
i i

nf
ec

ti
on

, a
nd

 th
e 

im
po

rt
an

ce
 o

f b
ei

ng
 s

cr
ee

ne
d 

fo
r 

in
fe

ct
io

n 
du

ri
ng

 p
re

gn
an

cy
  

!
 T

o 
co

m
pa

re
 th

e 
ef

fe
ct

iv
en

es
s 

of
 th

is
 n

ew
 p

am
ph

le
t w

it
h 

an
 

ol
de

r v
er

si
on

 th
at

 w
as

 s
ho

w
n 

to
 b

e 
ef

fe
ct

iv
e 

in
 e

du
ca

ti
ng

 
pr

eg
na

nt
 w

om
en

 in
 a

 p
re

vi
ou

s 
st

ud
y 

O
bj

ec
tiv

es
 

M
et

ho
ds

 
R

es
ul

ts
 (c

on
tin

ue
d)

 
!
 Th

e 
m

os
t o

ft
en

 m
is

se
d 

qu
es

ti
on

s 
w

er
e 

ab
ou

t w
ha

t T
. g

on
di

i i
s 

an
d 

th
e 

sy
m

pt
om

s 
of

 in
fe

ct
io

n.
 A

 v
as

t m
aj

or
it

y 
of

 p
ar

ti
ci

pa
nt

s 
an

sw
er

ed
 q

ue
st

io
ns

 a
bo

ut
 h

ow
 to

 p
re

ve
nt

 in
fe

ct
io

n 
an

d 
ho

w
 

to
xo

pl
as

m
os

is
 is

 d
ia

gn
os

ed
 (t

he
 m

os
t i

m
po

rt
an

t q
ue

st
io

ns
 fo

r 
pr

im
ar

y 
pr

ev
en

ti
on

 a
nd

 tr
ea

tm
en

t)
 c

or
re

ct
ly

.

Fi
gu

re
 6

-7
 (t

op
). 

M
ea

n 
po

st
-t

es
t s

co
re

s;
 p

er
ce

nt
ag

e 
of

 
pa

rt
ic

ip
an

ts
 s

co
ri

ng
 5

 o
r 6

 o
r 4

, 5
, o

r 6
 (o

ut
 o

f 6
) o

n 
po

st
-t

es
t 

Fi
gu

re
 8

. P
os

t-
te

st
 s

co
re

s 
by

 a
ge

 c
oh

or
t 

R
es

ul
ts

 

C
on

cl
us

io
ns

 

A
ck

no
w

le
dg

em
en

ts
 

Andrew Grose
57



Methods:	
Pregnant	women	were	recruited	from	the	waiting	room	for	high-risk	obstetric	clinic	
appointments	at	Hospital	Santo	Tomás,	the	largest	public	hospital	in	Panama.	
Women	first	completed	a	pre-test	questionnaire	to	assess	their	preexisting	
knowledge	about	toxoplasmosis.	Participants	were	then	randomized	to	receive	and	
read	the	old	version	of	the	toxoplasmosis	educational	pamphlet	(developed	in	
Brazil)	or	the	new	version	of	the	pamphlet	that	we	developed	specifically	for	use	in	
Panama.	Both	pamphlets	were	written	in	Spanish	and	participant	ages	were	
recorded.	The	pamphlet	was	then	taken	back	while	participants	completed	the	same	
questionnaire	again	as	a	post-test	to	assess	what	they	had	learned	from	the	
educational	pamphlet.	

Figure	1.	Participants	reading	pamphlets	and	completing	questionnaires	in	the	
waiting	room	at	Hospital	Santo	Tomás	
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Figure	2.	Old	version	of	educational	pamphlet	(developed	in	Brazil)	
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Figure	3.	New	version	of	educational	pamphlet	(developed	for	Panamanian	
audience)	

Results:	
A	total	of	156	sets	of	pre-	and	post-	test	questionnaires	completed	by	pregnant	
women	were	analyzed.	Approximately	50	other	women	participated	but	were	not	
included	because	they	did	not	complete	the	post-test	(~42).	they	were	referring	to	a	
pamphlet	during	the	post-test	(6),	or	their	handwriting	was	illegible	(2).	In	both	the	
old	and	new	pamphlet	groups,	67%	of	women	had	no	relevant	preexisting	
knowledge	about	toxoplasmosis,	answering	0	pre-test	questions	correctly.	The	most	
often	missed	post-test	questions	were	about	what	T. gondii	is	and	the	symptoms	of	
infection.	A	vast	majority	of participants	answered	questions	about	how	to	prevent	
infection	and	how	toxoplasmosis	is	diagnosed	(the	most	important	questions	for	
primary	prevention	and	treatment)	correctly.	

Figure	3.	Mean	post-test	scores	by	group	(two	sample	t-test,	p=0.26)	
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Figure	4.	Percentage	of	participants	scoring	5	or	6	or	4,	5,	or	6	(out	of	6)	on	
post-test.	

Figure	5.	Mean	post-test	scores	by	age	cohort.	
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Moreira & Pandey: KNOW WHAT YOU CHOOSE 

(Know what you chose is a student study of educational pamphlets for pregnant women as 

pamphlet  or digital information )

Overview 

This report summarizes a two-project research study that took place in July and August of 2016.  

Researchers Aliya Moreira and Abhi Pandey traveled on a University of Chicago Center for 

Global Health Summer Research Fellowship to Panama.  In Panama City, they worked at the 

maternity ward of the largest public hospital, Hospital Santo Tomas, and in Hospital San Miguel, 

to administer surveys to and collect data from pregnant patients.  In order to target the high rates 

of toxoplasmosis incidence in Panama, their projects seek to:  

1) Determine cost and impact-effective educational strategies to inform Panamanians about

the risks of toxoplasmosis and the methods of transmission.

2) Examine the rates of screening that take place in the country’s public health centers in

order to facilitate the enforcement of universal screening; additionally to examine areas

of high incidence in order to determine possible methods of transmission of the disease.

In this supplement we present Part o f the student study)knowing what you choose. Part 2

is presented in the supplement to part III of the series of manuscripts about spatial

epidemiology and risk factors. 

hard copy
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Abstract 1 

The objective of this study is to determine if an online educational toxoplasmosis campaign 

would be effective in Panama.  To do so, we used an educational pamphlet tested for 

effectiveness previously by Li et al (2016) and a PDF version of the same pamphlet that was 

displayed on an iPhone.  We also used Li et al (2016)’s pre-test and post-test questionnaire to 

assess subject knowledge of toxoplasmosis before and after reading the pamphlet. A total of 214 

pregnant women participated in the study.  Of the 6 questions of the questionnaire, the overall 

average pre-test score was 0.78 questions correct, with an average overall post-test score of 4.05.  

For both groups, there was a statistically significant increase in knowledge of toxoplasmosis 

from reading the pamphlet.  However, the change over time was statistically different between 

the two groups, with the Brochure group having a significantly greater increase than the PDF 

group.  While these results suggest a pamphlet is more effective in a hospital setting, it also 

provides evidence that a phone campaign would be a cheaper and still effective method to 

increase toxoplasmosis awareness in the country. 
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Introduction-1 

Panama has one of the highest rates of toxoplasmosa infection in Latin America with a 

seroprevalence of 50% in 10-year-olds and 90% in 60 year-olds (Sousa et al, 1988).  Therefore, 

it is important to educate pregnant mothers about the causes and risks of the disease in order to 

prevent transmission.  In a previous study, Li et al (2016) compared the educational effectiveness 

of three different versions of a paper toxoplasmosis educational pamphlet by measuring the 

increase in knowledge caused by exposure to the pamphlet to pregnant women patients in 

Panama’s Hospital Santo Tomas.  However, while Li et al (2016) determined the most effective 

version of the pamphlet of the three to be one designed by Sharon Heichman and Ian Begeman, 

we found that printing costs for the color pamphlets were very high—approximately $3 per 

pamphlet.  Therefore, in this study we hoped to investigate the potential that an online awareness 

campaign has in educating pregnant women about toxoplasmosis.  In order to accomplish this, 

we conducted an educational comparison using the most successful version of the pamphlet that 

Li et al determined in her study, and compared the effectiveness of a paper version of the 

pamphlet with a phone PDF version of the same pamphlet.  Our hypothesis is that the paper 

pamphlet and PDF versions will be equally effective in educating Panama’s pregnant women, 

which would then provide empirical evidence to support an initiative for a more cost-effective 

online toxoplasmosis awareness campaign. 

Methods 1 

Participants 

Our participant sample was a convenience sample consisting of 214 pregnant women in 
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attendance at the Hospital Santo Tomas in Panama City, Panama.  Patients were surveyed from 

the External Consult room on the first floor, where patients come for check-ups and emergency 

visits, as well as from the In-Patient Ward on the seventh floor, where patients stay during their 

pregnancy for maintenance of longer-term conditions like hypertension.  Demographic 

information was not obtained from subjects.  Subjects were randomized into the PDF (P) and 

Brochure group (B) through researcher-blind administration of one of four pre-test clipboards 

that either contained a paper marked B or P for condition.  Due to the fact that participants were 

randomly assigned to condition, the number of participants in each condition varied slightly.  

The Brochure group contained 105 participants, and the PDF group contained 109 participants.  

Stimuli 

The procedure involved the use of two documents: 

1) The Pre-Test/Post-Test survey was a replica of the same survey used by Li et al (2016) in

her comparison of the effectiveness of different formats of the pamphlet.  We used the

same questions so that success of the use of the pamphlet could be compared with the

results of her study as well.  It was administered as a single double-sided survey with the

same questions typed onto both the front and back.  Each side contained six open-ended

response questions.

2) The Pamphlet (Figure 1) used was the same pamphlet designed by Sharon Heichman and

Ian Begeman that was determined by Li et al (2016) to be the most effective in educating

Panamanian pregnant mothers about toxoplasmosis out of the three versions that she

compared in her study.  The Pamphlet contained sections on defining toxoplasmosis,

symptoms, sources of disease contraction, diagnosis, treatment, and prevention.  The
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Pamphlet was used in two formats: 

A) Brochure: A printed version of Li et al (2016)’s pamphlet.

B) PDF: Li et al (2016)’s pamphlet converted to a PDF form and uploaded

onto an iPhone 6 or 6S. This version was shown to participants through the 

iBooks app to allow for easy enlargement of text or images and turning of 

pamphlet pages.  
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Figure 1. Pamphlet that was displayed to participants in both physical Brochure and PDF form. 
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Procedure 

Research investigators invited women in the Maternity Ward to participate in a short, ten minute 

study about toxoplasmosis that included a pre-test, a short reading, and a post-test survey.  

Participants who agreed were then randomly handed one of four clipboards and asked to fill out 

the pre-test survey to measure their initial knowledge. The clipboards contained double-sided 

sheets of paper with the pre-test survey on the front, and the post-test survey on the back.  The 

back of the sheet, with the post-test survey, was labeled with the format of the pamphlet that the 

participant would then receive.  Upon receiving the pre-test clipboard back, the researcher would 

then look to determine which condition was labeled and administer the appropriate version of the 

pamphlet.  The participant were handed either the phone PDF or the paper pamphlet, and be 

asked to read through the six panels.  Upon completion of reading, they were handed back their 

initial clipboard, flipped to show the post-test survey, and asked to complete the six questions.  

Following completion of the survey, participants were debriefed that the results of the 

investigation were used to compare the effectiveness of different educational materials in the 

country.  They were then invited to take home a copy of the paper Brochure regardless of which 

intervention they had received. 

Results 1 

In order to interpret our results, we first summed the totals of answers correct for each pre-test 

and each post-test for each group using the answers sheet utilized by Li et al (2016).  We 

averaged the totals correct in the pre-test for the Brochure group and then for the PDF group, and 
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subsequently found the average number correct for the post-tests in each group.  The results are 

summarized in the table below. 

Mean Pre-Test Score Mean Post-Test Score 

Brochure Group 0.39 4.88 

PDF Group 1.15 4.77 

Table 1. Mean Pre and Post-Test # of questions correct for both Brochure and PDF groups. 

Due to the fact that the average pre-test score was very different between the Brochure group and 

the PDF group, we ran analysis and found that this difference was statistically significant.  After 

comparing the groups, we additionally found that both educational intervention formats resulted 

in a statistically significant increase in knowledge between pre-test and post-test (p<0.001 for 

both). However, based on a group by time interaction in a mixed-effects regression model, we 

found that the change over time was statistically different between the two groups (p<0.001) 

with the Brochure group having a significantly greater increase than the PDF group. 

Discussion 1 

The data from this experiment indicates that both a physical Brochure and online PDF are 

effective in informing Panamanian pregnant women about toxoplasmosis.  However, it also 

suggests that a physical Brochure pamphlet is statistically significantly more effective.   

Overall, these results do not support our hypothesis that a paper Brochure and phone PDF 

will be equally effective in educating Panamanian pregnant women about toxoplasmosis.  

However, the results do support the objective of the experiment, which was to examine the 

effectiveness of the more cost-effective PDF version. Our results indicate that the target 
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demographic of our educational intervention is able to navigate the iPhone PDF successfully.  

The format of the information did not result in the knowledge being inaccessible to the 

Panamanian women who are most impacted by the disease.   

Additionally, the information from the physical Brochure was more effective in educating 

participants.  However, Li et al (2016) specifically tested different formats of physical paper 

brochures in order to determine a design that was most effective in educating the target 

demographic.  What this suggests is that it is possible that the design of the pamphlet, while ideal 

for a Brochure, may not be most effective for a phone PDF.  This is a key limitation of our study 

due to the fact that the PDF used was simply an uploaded version of the phone Brochure.  A 

more effective comparison could be performed in future research with a phone PDF that is 

formatted to be more appropriate for phone use.  In such a study, it is quite possible that a 

differently formatted PDF version of the Brochure would be equally or more impactful in 

increasing participant knowledge.   

Another potential area to investigate concerning the potential phone educational 

interventions possess is an interactive display.  Brochures are physically larger, with clearer text 

and images.  In order to balance that out, one potential is for phone information to be presented 

in a more interactive way in order to best utilize the format.  Including features with in-program 

questions and demonstrations would invoke the testing effect and increase retention of 

information learned through this format.  Additionally, participants would be able to keep the 

phone version on their phones for a future reference source that is much less easily misplaced.  

Future research might attempt this same experiment with an interactive phone informational 

source in order to check for this discrepancy.   
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Conclusion 

In conclusion, we observed that both PDF and physical Brochures are effective methods 

of education for the target demographic of Panamanian pregnant women.  While the physical 

Brochure method proved better overall, there are a few reasons suggested above that qualify this 

result.  The specific PDF version that we experimented with was not specifically designed to be 

used on a phone, and a version developed specifically with phone use, possibly with interactive 

educational features to take advantage of the format, could potentially be even more effective.  

Overall, our study provides support for the effectiveness of an online educational toxoplasmosis 

awareness campaign in Panama.  Given the cost differential between the one-time cost of 

developing a phone PDF, email, or text message blast compared to the $3/person cost of printing, 

it is definitely worth exploring different formats of online educational campaigns to find more 

effective formats and make use of the potential this study has proven for education that online 

formats have.  
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Abstract 

Background 

The objective of this study was to assess the level of understanding pregnant women have 

about Toxoplasma gondii and toxoplasmosis in Quindio Colombia. Rules and legislations 

address the management of the disease; however, the rate of seropositivity still remains high in 

this region of Colombia, signaling a lack of efficacy in delivery of information about 

toxoplasmosis to the general population. Therefore, we surveyed a group of women and were 

able to quantify what these women know about the disease compared to what these women 

should know.  

Methods 

We surveyed a total of 37 pregnant women of all ages hailing primarily of poor 

socioeconomic backgrounds in the waiting area of the maternity ward of Hospital San Juan and 

Hospital del Sur in the capital of Quindio, Armenia. They were given a survey with 6 questions 

relating to toxoplasmosis and allowed time, without time limit, to answer the survey. Once they 

indicated they were ready to proceed, an educational pamphlet was provided. This pamphlet 

discussed T. gondii infection, how it is acquired, how to prevent it, and the disease it causes, 

toxoplasmosis. The women were allowed to read the pamphlet for as long as they wished. When 

the women indicated they were ready to proceed, the same set of six questions was provided 

once more to identify whether the pamphlet led to learning key information along with short 

term knowledge retention. 

Results 
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Analyzing the women’s performance on both surveys we learned that the level of 

understanding was low initially.  The mean correct response and range of responses on the six 

questions was 7.97 out of 18 possible. After reading the pamphlet, scores improved significantly 

with a mean score of 15.24 and a range of 6-18 overall. Using a chi- squared analysis we 

obtained p values of p<0.0001 between responses to the six questions before and after reading 

the pamphlet.  

Conclusion 

We determined that the use of the educational pamphlet improved knowledge in a 

statistically significant manner for each of the six questions, increasing knowledge about the 

infection, how it is acquired, and how to prevent it and the disease of toxoplasmosis.   

Source of Funding: CUGH 
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Introduction 

Toxoplasmosis is a disease caused by the protozoan parasite Toxoplasma gondii, T. 

gondii is one of the most prevalent parasites in the world (McLeod 2017).  Because of its 

prevalence, there are many sources of transmission to humans with cats being the definitive hosts 

for the parasite. Acutely infected cats shed up to 5 million oocysts in two weeks (Dubey and 

Beattie, 1998; Aguirre et al., 2019, Triviño-Valencia et al., 2016). Millions of oocysts are deposited 

in nature through feline feces and can survive for years in warm moist soil or water, giving enough time 

for their wide spread, contaminating water, soil and food. Even one sporulated oocyst is infectious 

Sources of infection include ingestion of contaminated water, shellfish, and improperly washed 

produce, and bradyzoites in cysts can contaminate and be transmitted via undercooked meats 

(Massie et al., 2010, Staggs et al., 2015).  Because of the parasite’s ability to survive in 

temperate climates, infection occurs easily in Colombia (Rudzinski, Meyer, Khoury, & Couto, 

2013). Infection is generally asymptomatic and may go unrecognized or its symptoms may not 

be attributed to toxoplasmosis. This becomes dangerous when a previously seronegative woman 

acquires the infection for the first-time during gestation and vertical transmission of the parasite 

to the fetus occurs. Clinical manifestations of congenital toxoplasmosis vary depending on the 

time during gestation when the infection is acquired and are usually more severe if transmitted 

during early gestation. In these cases, severe damage to the retina and central nervous system 

may occur, including blindness, encephalitis, and microcephaly.  Moreover, even if a child is 

initially asymptomatic, almost all untreated congenital infections are likely to result in 

chorioretinal lesions and visual impairment by adulthood. (McLeod 2017).  

Over the last decade, several important advances have taken place in the fight against 

toxoplasmosis in Colombia. To combat the high seroprevalence, the nation developed a protocol 
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delineating the course of action a physician should take for cases of toxoplasmosis (Cortes 

2012). Toxoplasmosis is now among the “mandatory to report diseases” in monthly prenatal 

screenings along with other potential diseases such as HIV. The establishment of an educational 

program against toxoplasmosis in Colombia is an important step in the fight against congenital 

toxoplasmosis and could lower toxoplasma seroprevalence. Although Colombia’s current 

legislation aims to diminish seroprevalence in the country, seroprevalence still remains well over 

50% in some parts of Colombia (Gomez-Marin 2017). There have also been several cases where 

T. gondii outbreaks have occurred in both water and soil in the United States and Brazil among

other countries. In the American dust epidemic in Atlanta, Georgia, 95% of the 37 infected 

people reported symptoms including headache, myalgias and fever, but only 7% were correctly 

diagnosed by their primary physician (Teutsch et al., 1979; Dubey et al., 1981). Symptoms of 

headache and myalgia in patients with lymphadenopathy were emphasized in the USA (Wong et 

al., 2012) and Brazilian cases (reviewed in Dubey et al., 2012). In the Amazon region, acute 

infection associated with interstitial pneumonia and death have been reported in epidemics in the 

and along the Maroni River in Guyana (Carme et al., 2002, 2009; Demar et al., 2007, 2012). A 

waterborne epidemic occurred in Panama between January 27 and February 18, 1979, 600 

soldiers of the 1st Battalion of the 508th Infantry attended a three-week training course in the 

jungle in Panama (Benneson et al., 1982). During the two weeks after their return to Fort Bragg, 

North Carolina, 39 of the 98 soldiers in one company (the Combat Support Company) came 

down with a febrile illness caused by acute Toxoplasmosis due to the men drinking water 

contaminated with t. gondii oocysts in the jungles of Panama (Benneson et al., 1982). Likewise, 

in March 1995 in Victoria, Canada; 100 individuals met the criteria to be diagnosed with acute 

toxoplasmosis. The cause of this outbreak was traced back to a water reservoir that was affected 
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by increased rainfall and turbidity (Bowie et al., 1997) demonstrating even treated drinking water 

can still pose a risk factor.  The numerous epidemics demonstrate that the responsibility to know 

about the parasite and the disease should not only fall on the physician as the parasite is 

widespread and difficult to eradicate. The general public lacks the necessary knowledge about 

the parasite T.  gondii but should be aware of the risk the disease poses in order to aid in the 

prevention of transmission of the disease from expected sources. Thus, it is crucial that the 

general public is properly educated about the dangers of this disease, especially pregnant women, 

to prevent congenital toxoplasmosis. 

Educational pamphlets may be part of effective educational instruments to deliver this to 

pregnant women. The use of these pamphlets would inherently diminish the burden on social 

workers and doctors which are already tasked with providing pregnant women with a plethora of 

important information relating to their pregnancy. 

To determine whether the pamphlet could play a role in their ability to acquire 

knowledge, we surveyed pregnant women before and after the administration of the educational 

pamphlet on toxoplasmosis. Thereby we were able to gain insight into what is common 

knowledge among the women and whether they are capable of quickly learning crucial 

information relating to toxoplasmosis from this educational pamphlet. Additionally, we 

determined effective methods to educate pregnant women about toxoplasmosis, its effects on the 

child, and how to prevent transmission.  

The educational pamphlet used in this study was created by the University of Chicago 

Center for Toxoplasmosis and was the result of several years of research in three phases. In the 

first, the pamphlet was compared with two other existing toxoplasmosis pamphlets from Brazil 

and the Toxoplasma Center made pamphlet for the March of Dimes (Li, 2015). The original 
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Brazilian pamphlet performed the best. Our pamphlet was revamped, improved, and then put to 

the test against the old Brazilian pamphlet in the second phase. The new University of Chicago 

pamphlet resulted in higher comprehension; however, the cost of printing was excessive in 

Panama ($3 per copy) and not cost effective (Heichman, 2016). Thus, in the third and final 

phase, the physical pamphlet was compared to a digital iPhone pdf. In this final phase, `Pregnant 

women (N=214) were surveyed over eight weeks in Hospital Santo Tomas in Panama City where 

women were administered a pretest composed of six questions. After completion of the pretest, 

women were randomly given informational material either in the form of a brochure or PDF on 

an iPhone. Once the women finished reviewing information, a post-test with the same six 

questions was administered. The brochure group (N=105) had a net increase of 4.49±1.39 and 

the PDF group (N=109) had a net increase of 3.62±1.79 in their test scores. Based on a group by 

time interaction in a mixed-effects regression model, the change over time was significantly 

different between the two groups (p<0.001) with the brochure group having a significantly 

greater increase than the pdf group. However, both groups showed a significant increase from 

pre- to post-test (p<0.001 for both). Also of note is that the two groups differed significantly in 

their pretest scores (brochure: 0.39±0.66, PDF group: 1.15±1.45, p<0.001) in Panama” (Moreira, 

Pandey, 2016).  

Thus, we had established the effectiveness of this pamphlet in providing knowledge 

which was ready to be implemented. Yet, due to data that demonstrated T. gondii oocysts in the 

water systems of Quindio we modified the pamphlet (Triviño-Valencia et al., 2016). The 

modification to the pamphlet was simple and indicated that in Colombia, all water used for 

consumption should be clean water; either boiled or bottled to prevent ingestion of T. gondii 

oocysts which are present in the local system’s water. 
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Methods 

 In late June of 2019 an educational survey was taken to determine what a subset of the 

pregnant population of Armenia, Colombia knew about t. gondii and  toxoplasmosis using the 

pamphlet developed by the University of Chicago Toxoplasmosis Center for its Panamanian 

Toxoplasmosis Center. The pamphlet was adapted for Colombia where exposure to water which 

is not boiled or bottled is known to be a risk factor.  We asked 6 questions about toxoplasmosis 

to pregnant women in waiting rooms of Hospital del Sur y Hospital San Juan de Dios. 

The questions were: 

1. What is Toxoplasma gondii and what is toxoplasmosis?

2. What are the symptoms of toxoplasmosis?

3. What are the sources of toxoplasmosis?

4. How do we diagnose Toxoplasma infection and

toxoplasmosis? 

5. Original: What are the treatments for toxoplasmosis?

Modified: What do you do in case you do not follow the preventative measures. In case you 

drink unboiled water, poorly cooked meat, or handled soil without the proper safety measures? 

6. How do you prevent toxoplasmosis?

Translation used in Colombia was as follows: 

1. ¿Sabe usted qué es Toxoplasma gondii y que es el toxoplasmosis?

2. ¿Conoce cuales son los síntomas que produce la toxoplasmosis? Si su respuesta es positiva,

indique cuales. 

3. Nombre las fuentes de infección, en la cual se puede adquirir el parásito Toxoplasma gondii:
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4. ¿Sabe usted cómo se diagnostica una infección por Toxoplasma gondii? Si su respuesta es

positiva, explique por favor cómo. 

5. ¿Que debo hacer en caso de que no cumpla las condiciones de prevención, es decir, en caso de

que haya consumido agua sin hervir, alimentos mal cocidos o haya manipulado tierra o arena sin 

las condiciones de higiene adecuadas? 

6. Y por último, ¿sabe cómo se puede prevenir la toxoplasmosis? Si su respuesta es positiva

explique cómo. 

First, the women were asked if they would like to be surveyed. If they agreed, as only 

approximately 1/3 of the patient population did, they were given a survey and allowed to take as 

much time as they wanted to fill it out. Once done, they were given the educational pamphlet on 

toxoplasmosis and allowed to read over the pamphlet for as long as they needed. When ready, 

they were then given the same survey they had completed to see how much the women had 

learned in a relatively short amount of time. 

If they stated that they did not want to participate they were given the educational 

pamphlet without a survey. 

Statistics: All statistics were calculated using Google Sheets. Chi Square regression was used to 

calculate the significance of the pamphlet with comprehension. 
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Results 

A total of 37 pregnant women of ages 16-55 participated in the study hailing primarily of 

poor socioeconomic backgrounds. Of the 37 women, 8 could not complete the post-test due to 

external factors relating to their visit to the obstetrician.  

A scale of 0-3 was used to determine the level of comprehension for each question. 0 = 

no answer, 1= response but no understanding, 2= little understanding or too general, 3 = good 

understanding for each question. Then each person’s total was added resulting in a cumulative 

score to the following classifications: 

0-6 (low) 7-12 (medium) 13-18 (high) comprehension

In the pre-survey, 17.24% had no previous knowledge about the disease. 

Questions number three and four had the highest number of people with the highest 

comprehension (3) with ten and eleven people respectively (Figure D). Question three asked the 

women to name sources of toxoplasmosis, with a large majority of the population stating water 

and cats as sources of the disease. Question four asked the women “how does one diagnose 

toxoplasmosis.” 37.93% of the women responded with an answer relating to blood tests (Fig. D). 

However, the questions that received the lowest amount of high comprehension provide more 

insight. 89.66% of people could not name the symptoms for toxoplasmosis and 79.31% had no 

previous knowledge about toxoplasmosis as a disease nor where it came from (Fig. D). Many 

pregnant women wrote that the disease was contracted through the fur of cats suggesting that the 

women’s perception of the disease to be incorrect or lacking complete understanding. When the 

women were surveyed once again, their answers were improved dramatically. The average score 

doubled demonstrating the efficacy of educational pamphlets.  
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Chi-Squared analysis for the difference in scores for each question between pre and post-

survey was found to be statistically important for all questions as well as a t-test value of <0.001 

(Table 1). 89.66% of the women surveyed improved by an average of 8.2 pts which is more than 

100% improvement over their pre-survey score. The minimum improvement was only 2 points 

however maximum improvement was of 17 points. 6.90% of women remained the same and only 

3.45% of women worsened. 

Survey Results Compared with Previous Studies in Panama 

As previously mentioned, the pamphlet used in this study was based on a pamphlet 

developed for Panama over the course of several years. An important distinction between this 

study and the previous is the grading scale used. In Panama, the surveys were graded pass/fail for 

each question, and the total number of correct questions determined their score. Applying this 

same grading scale, the average pre-score in Colombia is 2 and the average post-score is 5.07 

(p<0.001) resulting in higher scores for the pregnant women in Colombia compared to those in 

Panama of 2016 (Fig. H). The average score of 5.07 achieved in Colombia is higher than those 

achieved in the study of 2016 comparing the old University of Chicago Center for 

Toxoplasmosis pamphlet and the new pamphlet. With average post-score of the old and new 

pamphlet being 4.63 and 4.83 respectively (Heichman 2016) (Fig. H). The score achieved in 

Colombia is also higher than the digital vs paper study of 2016 where scores of 4.77 and 4.88 

respectively (Moreira, Pandey, 2016) (Fig. H). The individual answers were not able to be 

recovered for the 2016 studies and as a result, an in-depth analysis of toxoplasmosis knowledge 

between the two locations is yet to be finalized but these preliminary results show the efficacy of 

the pamphlet is improving.  
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Discussion 

The purpose of surveying this group of women was to determine what preexisting 

knowledge the women had of t T. gondii infections and toxoplasmosis in Quindio, Colombia, to 

understand the gap in communication between the government and health professionals and the 

common person. The results of the survey show that in this population there is a general lack of 

knowledge among all women about the correct process for acquiring the parasitic disease. 

Although the women washed their produce before consumption and washed their hands, a large 

portion of the women used tap water. The problem with the use of tap water in Colombia is that 

it does not lower the women’s risk to of contracting the parasite as the Quindio water is known to 

contain T. gondii DNA (Fabiana et al. 2002) and tap water is now a risk factor. Nevertheless, the 

modified pamphlet stressed the importance of using clean water, that is water that has been 

boiled or bottled water and the women’s post-tests answers included distinctions between tap 

water, boiled, and bottled water in their answer signaling an important understanding of the risk 

factor tap water poses to the women. This knowledge is important for the pamphlet to focus on 

addressing these key areas for they are most likely the most overlooked in the Colombian anti-

toxoplasmosis campaign. These important modifications may be the key difference in combating 

toxoplasmosis in Colombia.  

The pamphlet was demonstrated to be extremely efficient in providing pregnant women 

with important information about toxoplasmosis (Li, 2015). Having this type of educational 

pamphlet is crucial in the fight to combat toxoplasmosis given Colombia’s perfect combination 

of conditions for T. gondii to flourish given the humidity, rainfall, and proximity to bodies of 

water (Bates 2012). The efficacy of the pamphlet could be improved by simplifying the syntax. It 

was found to be higher than necessary for the level of education for women in Armenia, Quindío 
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by local experts. Implementation of the pamphlet in each hospital or clinic was reviewed by the 

chief Obstetrician before their use and a common suggestion was to simplify the delivery of the 

information further. The simplification of the pamphlet could be improved to contain only 

crucial information for pregnant women about what they should do to lessen risk factors while 

pregnant as the women surveyed did not attain a satisfactory level of knowledge in the pre-

survey and had misconceptions about the sources of the disease. A common misconception was 

the disease was transmitted through the fur of cats. While cats are the definitive source for 

oocysts, the oocysts are found primarily in feces, not fur, of cats. Especially in the feces of 

younger cats. This is problematic for the women do not truly understand the mechanism of the 

disease and are susceptible for they may be taking inadequate precautions against the disease. 

Further analysis would have to be performed to determine if these women followed the necessary 

precautions for the disease. Although seeming counterintuitive, pregnant women are already 

under tremendous stress due to all the appointments and blood tests they must be aware of, as 

well as receiving an excess of information concerning numerous congenital diseases they should 

also be wary of. The high seroprevalence demonstrates that this wealth of information is 

imperfect, for the target population remains heavily affected. Therefore, further tailoring of the 

pamphlet must be helpful before implementation in a new setting. Approval of the pamphlet by a 

local doctor who has experience working with pregnant women in the region might improve the 

long-term retention of the information as well as lessening the burden of important things to keep 

in mind for pregnant women which may lead to a better pregnancy. 

When graded by the same method as in Panama, the pre and post survey scores were 

higher than those in Panama in 2016. However, this could be attributed to different graders being 

used to grade the exams; yet, the statistical significance still demonstrates the crucial role of the 
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pamphlet in decreasing knowledge gap and increasing knowledge of T. gondii. The lack of 

information at the onset and significant improvement in knowledge demonstrates the need for 

this educational pamphlet in both countries. 

Conclusion and Further Development 

Once this educational program is proven to be an effective instrument to deliver 

information via, we can then apply this educational program to other countries in Latin America. 

Furthermore, using other data of risk factors unique to each region we can modify the 

educational program to focus on changing certain behaviors a population may have that makes 

the population much more susceptible to toxoplasmosis. We would be able to mold the program 

to each unique environment of each region and with toxoplasmosis prevalence data to bring 

sophisticated effective educational techniques that target the unique key factors of the region to 

lower seroprevalence rates in the area with a rapid rate of efficiency given the results of these 

educational surveys. 
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Figure Legends: 

Figure A. Pamphlet used for educational survey. 

Figure B. Pre-test comprehension. 

Figure C. Post-test comprehension. 

Figure D. Histogram of number of people and their respective score on each question. 

Figure E. Distribution Curve of Women’s Performance on each Question (pre and post). 

Figure F. Box plot Scores of Pre and Post-test performance using Panamanian grading scale. 

Figure G. Histogram of pre-test vs post-test performance. 
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Tables 

Table 1. 

q1 pre post pre post 

# people 0 5 0 mean 1.10 2.14 

# people 1 18 7 median 1 2 

# people 2 4 11 mode 1 2 

# people 3 2 11 std 0.78 0.79 

q2 pre post pre post 

# people 0 7 0 mean 0.93 2.72 

# people 1 19 2 median 1 3 

# people 2 1 4 mode 1 3 

# people 3 2 23 std 0.75 0.59 

q3 pre post pre post 

# people 0 6 0 mean 1.55 2.72 

# people 1 11 3 median 1 3 

# people 2 2 2 mode 1 3 

# people 3 10 24 std 1.18 0.65 

q4 pre post pre post 

# people 0 6 1 mean 1.66 2.13 

# people 1 9 2 median 1 3 

# people 2 3 2 mode 3 3 

# people 3 11 24 std 1.20 0.76 

q5 pre post pre post 

# people 0 9 1 mean 1.21 2.59 

# people 1 11 4 median 1 3 

# people 2 3 1 mode 1 3 

# people 3 6 23 std 1.11 0.87 

q6 pre post pre post 
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# people 0 7 1 mean 1.52 2.38 

# people 1 8 5 median 1 3 

# people 2 6 5 mode 1 3 

# people 3 8 18 std 1.16 0.90 

Summary Table 

Question 

Number 

Chi-squared value 

1 < 0.001 

2 < 0.001 

3 < 0.001 

4 < 0.001 

5 < 0.001 

6 < 0.001 

Table 1. Mean Pre and Post-Test # of questions correct for both Brochure and PDF groups. 
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2. 

Post-Test 

Score  

(of 6 possible) 

old pamphlet Panama 2016 4.63 

new pamphlet Panama 2016 4.83 

new pamphlet Panama print 2016 4.77 

new pamphlet Panama digital 2016 4.88 

Colombian pamphlet 2019 5.07 

2. Summary Table of Post-Test scores of all surveys done using the University of Chicago Center forToxoplasmosis

pamphlet 
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