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Abstract:                                                                                                                                                     

Objectives: Toxoplasma gondii (T. gondii) infection in expecting mothers is associated 

with significant risk of congenital disease in babies. There are no extensive 

epidemiological studies about T. gondii infection in pregnant women in the Gaza 

Strip. Therefore, we undertook this study to evaluate prevalence of T. gondii infection in 

pregnant women from the Gaza strip and examine related socio-demographic, clinical 

and behavioral patterns.  

Methods: A cross sectional study was conducted; blood samples were collected from 

high risk group individual’s pregnant women with different socioeconomic status. two 

hundred fifty five serum samples were analyzed by using Enzyme Linked 

Immunosorbent assay for detection of Toxoplasma gondii specific antibodies and to 

determine the risk factors associated with developing infection. 

Results: The results obtained showed that out of two hundred fifty five serum samples, 

seventy nine proved by laboratory analysis to be positive for toxoplasmosis. Overall IgG 

Seroprevalence was 30.9% and IgM 5.8%, the mean age of pregnant was 25.6 years. 

Seroprevalence increased significantly with age 36-45 years P- value <0.001; furthermore 

there was a significant trend toward a higher Seroprevalence in the lower socioeconomic 

strata P-value 0.038. Other risk factors were residency in rural area P-value 0.014, 

Unmunicipal water source P-value 0.05, cats owner P-value <0.001 .Other demographic 

factors showed significant association with toxoplasmosis pervious abortion P-value 

<0.001, more than one pregnancy P-value <0.001, first trimester pregnancy P-value 

<0.001 and pregnant women acquired anemia P-value<0.001.  

Conclusions: In conclusion the result of this study shows a significant high 

Seroprevalence of toxoplasmosis infection in pregnant women, and an important 

association with different socioeconomic factors. 
Key words : Toxoplasmosis, Seroprevalence, Risk factors.   

  

 .المصلي لداء المقوسات بين النساء المجھضات في غزةتحديد ا�نتشار 
  الخ%صة

ودراسة الع%قة بين تربية الحيوانات . ھدف الدراسة الحالية تحديد ا�نتشار المصلي لداء المقوسات بين النساء الحوامل في غزة
الدراسة في المستشفى للكشف  طبقت. ووجود المرض وتقيم الع%قة لبعض الحا�ت الغير طبيعية و ا�صابة بداء المقوسات

و قد تم اجراء فحص . ووصف وتحليل داء المقوسات بين النساء الحوامل ا�تي يترددن على مستشفى الشفاء في قطاع غزة 
امرأة حامل وقد اظھرت  300من  IgG. IgM كمي لكل عينة دم لقياس مستويات محددة لكل من اضداد الغلوبيولين المناعي 

ومتوسط العمر . على التوالي% IgM 5.8% ,30.9 و IgG انتشار اضداد الغلوبيولين المناعية لكل من  النتائج ان معدل
وكانت الدالة . سنة  45 - 36سنة ووجد ان ھناك ع%قة احصائية تزداد كلما زاد العمر وخصوصا في عمر  25.6للحوامل كان 

كذلك الع%قة ا�حصائية كانت واضحة في النساء ال%تي تنتسبن الى مستوى   .   0.001 <ذات قيمة   p-valueا�حصائية 
و من عوامل الخطر ا�قامة في مناطق ريفية وكانت ,  0.038ذات قيمة   p-valueمعيشي منخفض وكانت الدالة ا�حصائية 

  p-valueت  وكانت الدالة ا�حصائية الشرب من المياه الغير مراقبة من البلديا 0.014ذات قيمة   p-valueالدالة ا�حصائية 
وكانت العوامل ,   0.001 <ذات قيمة   p-valueتربية القطط داخل المنزل  وكانت الدالة ا�حصائية ,  0.05 <ذات قيمة 

الحمل في الشھور ا�ولى ووجود فقر دم   –اكثر من حمل  –ا�جتماعية ا�خرى لھا دور احصائي مثل ا�جھاض المسبق 
           . 0.001 <ذات قيمة   p-valueلدالة ا�حصائية لكل منھما وكانت ا

  .رطخلا لماوع  -النساء الحوامل -داء المقوساتالكلمWWWWWWWWWWWWWWWWWWWWWWWWات المفتاحيWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWة : 
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Introduction 
Toxoplasma gondii (T.gondii), is an 

obligate intracellular parasite found in 

humans and many warm blooded 

animals, but complete its sexual cycle 

producing Oocysts only in the intestinal 

tract of cats [1]. Cats shed the 

environmentally resistant Oocysts in 

their feaces which can lead to human 

infection when they ingested a soil via 

uncooked fruits or vegetables 

contaminated with water containing the 

pathogens
 
 [2]. T. gondii infection is 

estimated to infect over one billion 

people worldwide and the prevalence 

varies greatly in population throughout 

the world from 10%to 90%
 

[3-5] T. 

gondii has been reported in many parts 

of the world including in Mexico, United 

kingdom , Norway , Turkey , 

Bangladesh and France [6-9]
 

   The 

prevalence of antibodies to T. gondii 

differs between European countries. In 

France, the seroprevalence among 

pregnant women averages 54%, in 

Denmark 27.4% and in Norway 10.9%
 

[10-12] . A decline in the seroprevalence 

has been observed in several Western 

countries during the last two decades
 

[13] The frequency of Toxoplasma 

specific IgG in pregnant women in 

Stockholm has declined from 36.3% in 

1969 to 21.1% in 1987 
 
[14] and to 

14.5% in 1993 
 
[15] 

Transplancental transmission of T. 

gondii occurs in approximately 40% of 

pregnancies in which the mother is 

exposed for the first time during the 

course of the pregnancy 
16

. If the fetus is 

infected during the first trimester, 

clinical manifestations are significantly 

more severe and may result in 

spontaneous abortion of the fetus. 

Infection during the second trimester 

also may result in a symptomatic 

infection, but the clinical manifestations 

vary from mild to severe and depend on 

individual factors [16,17].
    

In 90% of 

cases, the mother will be asymptomatic 

at the time of infection
 

[18]. It is 

estimated that 50% of expectant mothers 

who give birth to infants congenitally 

infected with T gondii have no 

recollection of symptoms or any obvious 

exposure to the parasite
 

[19].In 

symptomatic cases, the mother may 

experience a range of flu-like symptoms 

including fever, malaise, and cervical 

lymphadenopathy [18] .Mothers infected 

prior to conception rarely transmit the 

parasite to the fetus except in cases 

where the parasite becomes reactivated 

because of the immune suppression of 

the mother  [20] .In the majority of cases 

of congenital toxoplasmosis, the fetus is 

exposed during the last trimester and 

symptoms in the infant range from mild 

to asymptomatic
 

[16]If the fetus is 

infected during the first trimester, 

clinical manifestations are significantly 

more severe and may result in 

spontaneous abortion of the fetus. 

Infection during the second trimester 

also may result in a symptomatic 

infection, but the clinical manifestations 

vary from mild to severe and depend on 

individual factors [20] . 
  
 

 

Although it has been suggested 

toxoplasmosis to be a global public 

health problem but it in Gaza strip it has 

received little or no attention. The 

purpose of this study was to determine 

the infection rate among pregnant 

women and to identify the risk factors   

might   be associated   with developing 

toxoplasmosis. 

 

Materials and Methods  

Subjects 

We conducted a prospective cross 

sectional study during the period of 2010  



Annals of Alquds Medicine          Volume/Issue 8: 14-24 (1433, 2012) 

16 

.A total of 300 pregnant women were 

participated in an attempt to have 

representation from different 

socioeconomic strata in Gaza strip .In 

order to determine the size of the sample 

population, it was estimated that the 

basic health data of Gaza city center 

attend 4800 pregnant women each year. 

The number was obtained based on the 

data by the obstetric medical health 

center using an expected prevalence of 

50% error of 5% and a significant level 

of 5% . Women who had suspected or 

confirmed diagnosis of T.gondii  

infection during pregnancy or 

toxoplasmosis prior to being enrolled in 

the study were excluded.  

 

Socio-demographic, clinical and 

behavioral data 

Socio-demographic and clinical data 

were obtained from all participants  by 

using Prepared questionnaire to collect 

the demographic data , clinical and 

socioeconomic for  number of persons in 

the house, number of rooms in the 

house, material of the floor of the house 

men after signed a consent form 

provided information on household 

characteristics ,water supply , sanitation , 

hygiene ,socioeconomic status 

,environmental health, family size, 

residency ,consumption of food , dogs 

and cats owners , toxoplasmosis 

information and pre. Clinical data 

including obstetric history, gestational 

age previous abortion . The 

questionnaire was provided by the 

author and previously evaluated by 

experts in the fields of public health, 

epidemiology, statistics and 

environmental health. Most of the 

questions were one of two types which 

offer a dichotomous choice and the 

multiple choice question which offers 

several fixed alternative.  

 
Ethics 
All the serum samples were collected with 

the regulations of Helsinki committee and 

sign of consent form by the pregnant women 

after explaining the objectives of the study. 

 

Serum collection 
Serum from participants were collected 

by the nurses in the obstetric care center 

, these samples kept in refrigerator at 

4C
o
 and processed within 48 hr; Other 

plasma samples were collected for 

evaluation of hemoglobin level in 

pregnant women and processed in the 

same day. 

 

Serological analysis  

IgG anti-Toxoplasma is a marker of 

latent infection. IgM anti-Toxoplasma, 

in the presence or absence of IgG, 

indicates recent infection. Several sets of 

data from the literature and the assay 

manufacturers show that IgM anti-

Toxoplasma is detectable alone 2 weeks 

post-infection, together with IgG 

between 4 and 25 weeks post 

infection[12,13]This study was therefore 

designed as the screening of each sample 

for both IgG and IgM anti-Toxoplasma, 

Serum samples were tested for both IgG 

and IgM T. gondii antibodies by using 

kits supplied by Diamedix Corporation 

sandwich ELISA technique was 

performed according to the 

manufacturer’s instructions. The serum 

of the participants along with negative 

and positive specific area was used in 

parallel [22]. 
 
  

Data analysis 
Statistical analysis was carried out using the 

Statistical Package for Social Sciences 

(SPSS) version 15 for windows. For 

normally distributed data, mean was  

calculated. Chi-square and Fisher’s exact 

tests were applied to assess differences in 

proportions. The odds ratio (OR) and its 
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respective 95% confidence interval (CI) 

were calculated to assess the magnitude of 

association between correlates.. A p value of 

<0.05 was considered statistically 

significant.  

 

Results 

Sociodemographic description of the 

study population  

A total of 255 pregnant women were 

enrolled in the study, 45 women were 

excluded from the study due to missing 

data . The general Sociodemographic 

characteristics are present in table I. The 

mean age of the study population 

(toxoplasmosis cases) was 25.6 years 

(range from 17-45) and the average 

gestational age 24.2 weeks from these 

women 79(30.9%) were seropositive for 

IgG antibodies and 15(5.8%) for IgM. 

The mean age of women with positive 

IgG titers was 29.8 years and for 

seropositive IgM 31.5 years. Fifty three 

(67.1%) cases out of 79 had previous  

abortion, 14(17.7 %) had a history of 

blood transfusion , 70(88.6  %) cases 

had 2-3 previous pregnancy and 9(11.4 

%) had >3.0 pregnancy . The occupation 

of pregnant women was varied ,50(63.3 

%) cases were housewives , 18(22.8 %) 

were employees and 11(13.9 %) were 

business women .Seroprevalence for IgG 

increased significantly with age (table2) 

, 19(24.1 %) toxoplasmosis cases 

belonged to age group17-25 years ,25( 

31.6%) were from 26-35 years and 

35(44.3 %)were from 36-45 years ; 

while for IgM , 3( 3.8%) cases of 17-25 

years ,7(8.9%) of 26-35 and 5(6.3 %) of 

36-45years .The laboratory findings of 

hemoglobin level ,52(65.8 %) cases had 

anemia , 27(34.2%) were normal. 

 

Risk factors  

The risk factors associated with 

toxoplasmosis infection are present in 

table2.  The  analysis showed variation , 

age factor of 36-45 showed  a statistical 

significance with development of 

toxoplasmosis p-value < 0.001, the 1
st
  

trimester of pregnancy p-value <0.001, 

cats owner p-value 0.043, low family 

income p-value 0.038, residency in rural 

area p-value 0.014 and municipal water 

source p-value 0.05 and presence of soil 

in the house park P-value 0.04. 

 

Discussion 

The diagnosis of primary toxoplasmosis 

in pregnant women early in the  first 

trimester of utmost importance in order 

to offer them early therapy or other 

interventions to prevent congenital 

infection of fetuses. Hence it is desirable 

to know the toxoplasmosis specific 

antibody status of women before or 

during the first trimester of pregnancy. 

In this Seroprevalence study we found 

that the infection with T gondii as 

indicated by IgG(30.9%) ,and IgM( 

5.8% ) which in comparing with other 

studies revealed a moderate rate of 

infection was achieved [19,23] .Few 

studies  were conducted in our area 

concerning the prevalence of T.gondii 

infection among pregnant women, 

therefore it is difficult to make a 

conclusion of the changes in  the 

Seroprevalence of toxoplasmosis in our 

region .In a study conducted in Hebron 

province West Bank of Palestine the 

seroprevalence obtained was ranged in 

rural area 36.8 to 21.4% in urban area 

and it was reported that the possible 

routes of infection were contaminated 

soil , drinking rain water , eating raw 

vegetables and contact with animal [24] 

.Other studies conducted in neighboring 

countries showed a higher 

seroprevalence than in our study, in 

Jordan the seroprevalence gradually 

increased with age from  31.7% at 15-

254years to 90.0% at 35-45 years [25] , 
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in  Lebanon the seroprevalence  

indicated a range of 55%to 67% [26] , in 

Suadia Arabia seroprevalence reported 

IgG 51.4% and IgM 8.8%
 
[27] . In Egypt 

the seropositivity to specific 

antitoxoplasma IgG antibodies was 

observed in 57.9%, 58.1% and 44.7% of 

random, full term and aborted samples 

respectively [34]. Although the purpose 

of our study was to estimate the 

seroprevalence among pregnant women 

rather than to estimate the incidence of 

the infection during pregnancy; we did 

observe that4.4% of women had both 

positive  IgG and IgM antibodies  taken 

into account that not all women with 

positive IgG and IgM test results have a 

recently acquired infection ; therefore  

the incidence of acute infection during 

pregnancy is difficult to be estimated in 

our study.  

 The risk factors of toxoplasmosis 

among pregnant women was 

significantly greater among women in 

the older age group(36-45 years)  ; This 

finding was  in agreement with that 

reported by others
 
[21] ,which indicated 

that toxoplasmosis increased with age 

from 57% at 18 years to 93% at 50 years
 

[29]. Our study showed a various rate of 

toxoplasmosis infection in women with 

different socioeconomic status in which 

women of higher economic status were 

serosusceptible and therefore at risk of 

primary infection , simultaneously 

women of low income group could be at 

risk of repeated infection attributable to 

the unhygienic  environment in which 

they reside ; This observation assumed a 

significance in view of some studies 

reporting congenital infection due to 

reinfection
 
[30], some studies reported 

spontaneous abortion in a women with 

previous immunity to toxoplasmosis 

with the aborted issue [19].
                                                                                                                                                                                                                         

Seroprevalence was higher in patients 

belonging to residency in rural area 

suggesting that the presence of soil 

which contaminated with the feces of 

cats and dogs which contained oocysts is 

a source of infection and might 

contribute to explain the higher 

frequency of infection in women living 

in houses with floors made of soil than 

those living in a house with floors made 

of concrete or other materials ; 

Theoretically cats play a major role in 

contaminating the soil , therefore 

persons living in a house with soil floor 

need to have a cats or have contact with 

it to become infected by this route . 

 

 Other risk factors such as level of 

education , toxoplasmosis information , 

washing hands after preparing of meat 

meal and which showed no statistically 

significance p-value >0.05.These 

differences in the risk factors associated 

with infection underscore the need for 

regional studies in order to determine 

epidemiological and Sociodemographic 

characteristics specific for each 

population allowing the development of 

targeted methods for control and 

prophylaxis for toxoplasmosis . The 

epidemiology of T gondii infection in 

general and in pregnant women in 

particular has been poorly studied in 

Gaza strip.  . Health authorities should 

be sensitive to the importance of the 

issue of water supply future studies on 

possibility of contamination of network 

water by oocysts should be performed 

and used for preventive activities .  

We found a higher significant 

Toxoplasma seroprevalence among 

women with children than without 

children a finding supported by previous 

studies
 
[31]. However, one study showed 

that children were not identified as 

representing an independent risk factor 
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for Toxoplasma infection
 

[32]. A 

significant association was not found 

between single possible risk factors such 

as contact with cats, consumption of 

undercooked meat, history of blood 

transfusion, drinking water, drinking 

milk, contact with soil and contact with 

other animals (besides the cat) and 

Toxoplasma seroprevalence  in this 

study. The association between contact 

with cats and Toxoplasma 

seroprevalence was not found to be 

significantly different in previous 

reported studies
 

[33] This conflicting 

evidence suggests either that the 

possibility of contact with cats may not 

pose a major risk for Toxoplasma 

infection, or a further study should be 

encouraged in order to identify the real 

association.  

 

The importance of the current study is 

that it is one of the few  to our 

knowledge  population based studies 

performed in Palestine . However, there 

are some restrictions in the study. First 

of all, IgG and IgM determination is not 

recover the new , old reactive cases and 

newly diagnosed cases  Recently the 

used of Avidity IgG ,IgM antibodies 

technique may be useful in The 

diagnosis of a recently acquired primary 

Toxoplasma infection . is difficult 

because the IgM antibodies (typical 

marker for recent infection) developed 

during toxoplasmosis may persist for 

many months and even years. Measuring 

the avidity-specific IgG has been 

demonstrated to be  useful for this 

purpose 
 
[35] , secondly although health 

centers as primary care units cover all 

the population, there may be a few 

women that could not be reached. Third 

may be one of the most important 

restrictions is that the assessment of risk 

factors was done according to 

information given by the patient. Some 

issues such as hygienic behavior might 

be misrepresented as higher because of 

shaming or other factors. However, an 

improvement in the quality of data was 

attempted by using district midwifes 

who were familiar and trusted by the 

women during data collection.                                                                                                                             
 

In conclusion this study showed clearly 

that a significant level of toxoplasmosis 

present in pregnant women and an 

association with socioeconomic status 

.However there is a need for further in 

depth studies to understand the 

epidemiology of T.gondii infection 

among population and the significance 

of Toxoplasma specific IgM in women 

with history of repeated fetal wastage 

especially in the women of low income 

group . 
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         Table 1.  Demographic and clinical characteristics of the pregnant women.        

                         

  

  

  

  

  

 

P-value  Percentage   Toxoplasmosis 

cases n=79  
Total no. sample 

tested n=255  
Variable 

 

  
 

 

 

<0.001 

 

15.2 

33.3 

 63.6 

 

19 

25 

35 

 

125 

75 

55 

Age 

17-25    

26-35 

36-45 

 

<0.001 

  

 

63.3  
 

50 

 29 

 0  

 

 17 

53 

50  

Pregnancy trimester  

1st trimester  

2
nd

 trimester  

3
rd

 trimester  
 

0.38  
                      

  40 

29.5  

                            

 14 

 65  

 

35 

220  

Blood transfusion  

Yes  

No  
 

<0.001  
 

46.1  

18.6  

 

53 

 26  

 

115 

140  

Previous abortion  

Yes  

 No  
 

0.001  
 

 38.9 

12.0  

 

70 

9  

 

180 

75  

No. of pregnancy 

 2-3   

 >3.0  
 

0.48  
 

33.3   

30.5     

23.9  

 

50 

18 

11  

 

150  

59 

46  

Occupation 

Housewives 

Employees 

Business  
 

<0.001 

  

 

47.7  

18.5  

 

52 

27  

 

109 

149  

Anemia 

Yes 

No  
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  Table 2. Risk factors associated with developing toxoplasmosis in pregnant women. 

P-value  Confidence 

interval  
Odds 

Ratio  
Percent of  

positive 

cases  

Toxoplasmo

sis cases 

n=79  

Total no 

cases n=255  
Variables  

         

0.014     

     

  

1.13-3.18  
         

1.89  
               

41.5 

21.9  

 

49 

 30  

 

118 

137  

Residency 

Rural 

Urban  

 

0.05  
 

0.29-0.81          
 

0.49       

    

 

21.9 

45  

 

34 

 45  

 

155 

100  

Water source 

Municipal 

Unmunicipal  
            

0.043     

       

 

1.01-2.96      
              

1.74       

   

                    

37.9  

21.8  

                      

55 

24  

                   

145 

110  

Cats owner 

Yes   

No  
               

0,55       

           

 

0.68-2,0  
            

1,18  
                    

34.7 

26.9 

31.9  

                      

26 

24 

29  

 

75  

89 

91  

Pregnant education  

Low 

Moderate 

High  

 

 

 

 

0.16   

 

 

 

 

0.86-2.39      

 

 

 

 

1.4   

                     

                     

                 

38 

26.5  

 

 

 

38 

41      

   

 

 

100 

155  

Washing hands after 

preparation of meat 

meal 

  Yes 

No  
               

            

          

0.89         

 

                         

                

0.53-1.75   

              

          

 

0.96  

                     

                     

   

30   

                      

                      

 18 

 61           

                        

                      

60 

195            

Toxoplasmosis 

information    

Yes                              

No  

               

 0.04      

            

                 

0.93-2.55          
              

1.54       

          

                        

45 

34   

                      

99 

156  

Soil in houses                

Yes                                      

 No  
               

   0.37 

                     

0.43-1.36 

              

 0.77 

                     

 25.6 

 29.9 

 37.5 

                      

 20 

 29 

 30  

                      

78                    

97                    

80   

   Family Size 

> 7.0 

4-7 

4.0 <  

       

Family Income               
0.038     

              

1.03-3.22        

              

1.85       

         

43.3             

   
39 

 18 

 22  

 90 

80 

85 

Low                                  
Moderate                      

  High                               
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        Table3.  Seropositivity of antitoxoplasma IgG, IgM in relation to gestational age.   

Total  

3
rd

 trimester 

Gestational                                               

2
nd

 trimester                

            

!st trimester 

Test Result Antibody 

79  6 

0  
24 

0  
55 

 0  
Positive 

Negative  
IgG            

15  0 

0  
6 

0  
9 

0  
Positive 

Negative  
           IgM      

  6  30  64  Positive             IgG-IgM           

                                     

    
  

 

 

        Table 4. Seropositivity of antitoxoplasma IgG, IgM in relation to pregnant women age.  

  IgM  IgG                Age  

Positive  Negative  Positive  Negative              

3 

 

 7 

 

 5 

122 

 

 68 

 

 50 

19  

 

 25 

 

 35 

106 

   

 50 

 

 15 

17-25                    

 

26-35               

 

36-45  

 

 

 

 

 

 

 

 


