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Abstract 
BACKGROUND:  Toxoplasmosis is a worldwide infection. Most studies on toxoplasmosis are in women in child bearing 
ages. We conducted an epidemiological survey on the population of the Isfahan Province to identify characteristics of 
the individuals associated with seropositivity. 

METHODS: In a cross sectional study, 599 serum samples were randomly collected for seroepidemiology of Hepatitis A 
and E, and were also used for titration of IgG anti-toxoplasma gondii antibody by a commercial enzyme-linked 
immunosorbent assay (ELISA) kit. Data were analyzed using SPSS software15. Chi square and Fisher exact tests were 
employed to examine antibody status in different age, gender, education and residency groups. 

RESULTS: The overall prevalence was 41.4% (248/599). There was a statistical significant association between 
seroprevalence with age, education, and gender (p < 0.05) but not with residency state. The peak age for acquisition of 
the infection in females was 20-29 and in males 20-39 years old. 

CONCLUSIONS: Results of current study showed a moderate prevalence of toxoplasma gondii infection. However higher 
seroconversion rate in active social and reproductive ages, females and low educated individuals necessitate active pre-
ventive programs in these high risk groups. 
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oxoplasmosis is a worldwide infection, 
which is primarily acquired through the 
ingestion of tissue cysts in poorly 

cooked meat or inadvertent intake of sporu-
lated oocysts excreted in cat feces.1 The infec-
tion is mainly asymptomatic in immunocom-
petent humans, but it can arise to cervical 
lymphadenopathy, mononucleosis-like syn-
drome or chorioretinitis in up to 20%.1 Associa-
tion to behavioral disorders like schizophrenia, 
mood disorders, personality changes and cog-
nitive impairment has recently been affirmed.2 

Consequences of primary infection in pregnant 
women with normal immunity include abor-
tion, blindness, deafness, mental retardation, 
microcephalus, hydrocephalus and other neu-
rological diseases in the fetus.3 In immune de-
ficient individuals, primary or reactivated in-
fection can result in encephalitis, pneumonia, 
myocarditis and disseminated infection.1 Con-
siderable variation in seroprevalence of the in-
fection have been reported in diverse regions 
and different individuals and various times 
and are chiefly related to factors that expose 
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the population to the infected cysts.4 Age, sex, 
ethnicity, sanitary conditions, geographic cli-
mate, cat or soil contact, patterns of work and 
behavior, and location and configuration of the 
community have been main determinant of 
these dissimilarities.5 There are many 
researches about the prevalence of anti-
Toxoplasma gondii antibody among Iranian 
women. Seropositivity have been reported as 
48-74.6 in northern areas,6-8 33-44% in 
northwest,9-13 22-37% in south5,14,15 and 27-54% 
in central parts of Iran.16-19 Nearly all of these 
surveys have been performed on females, 
mainly pregnant women, and based on labora-
tory, hospital or clinic samples that lack the 
statistical illustration of the whole population. 
Therefore, we performed a population based 
cross-sectional study to determine the preva-
lence of T. gondii infection in all inhabitants of 
the Isfahan province and identify the seropre-
valence in different age, gender, residence, and 
educational groups. This provides valuable 
information about epidemiology of the infec-
tion and may be useful for implementing pre-
ventive measures in the community. 

Methods 
Ethical considerations 
Before enrolment in the study, detailed 
information about epidemiological studies was 
given to the assigned individuals or their 
parents and written informed consent was 
obtained.20,21 According to the research design, 
if the assigned subjects reject the participation 
in the survey, next neighbor family was 
offered to partake in the study. The results of 
performed tests were posted to participants for 
further follow ups. The study was approved by 
the regional bioethics committee of the 
Research Department of Isfahan University of 
Medical Sciences.  
 
Study area 
Isfahan is a large province that covers an area of 
107,027 km2 in the central part of Iran. The area 
has a dry and moderate climate with average 
temperature of 5.7°C in winter to 27.2 °C in 
summer and annual rainfall of 122.7 mm. Total 

population at the time of survey was 4,165,319 
inhabitants, 51.3% of them were male and 48.7% 
were female; 84.9% of them resided in urban 
area and 15.1% in rural districts. 
 
Study population 
For estimation of the seroprevalence of 
toxoplasma infection in Isfahan province, we 
tested serum samples which previously 
reserved in a seroepidemiological study on 
Hepatitis A and E in 2008.20,21 The above 
mentioned serums have been collected 
randomly by multistage cluster sampling 
method from the whole population of the 
Isfahan province. Briefly in a random pattern, 
twenty subjects from each of 41 (nine rural and 
32 urban) clusters were randomly selected 
from the provincial health center census list 
and were distributed to six age groups of 6-9, 
10-19, 20-29, 30-39, 40-49 and >50 years old. 
After providing written informed consent, 5-
mL venous blood sample were collected and 
send to healthcare center in less than 3 hours 
and centrifuged at 3000 rpm for 15 minutes. 
Isolated sera were frozen by Alicot method 
and were stored at -70°C until assays. 
Additional frozen sera were reserved for 
further surveys. Simultaneously, a 
questionnaire including demographic and 
educational characteristics of the subjects was 
filled and coded by trained interviewers at the 
participants' homes.20,21 
 Sample size was calculated based on an es-
timated anti-toxoplasma seroprevalence of 
40% in the province with 96% confidence level 
and 90% power. While 570 samples were re-
quired, 600 out of 816 previously collected se-
rum samples 20,21 were randomly selected for 
more accurate estimation in accordance to age 
distribution of the population in the year of the 
study. 
 
Laboratory method 
After selection of the required samples, the 
frozen sera were liquefied in room temperature 
and tested for the presence of IgG anti-T. gondii 
antibody using a commercial enzyme-linked 
immunosorbent assay (ELISA) kit (Dia-Pro, 
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Milan, Italy). According to the recommendation 
of the kit, absorbance levels below 9 was 
considered as negative, 9-11 assumed as 
equivocal and above 11 was positive. The 
samples with equivocal results were retested 
and were accordingly accepted as negative or 
positive. If the second test result was equivocal, 
the sample was excluded from the study. 
 
Statistical analysis 
Finally, the collected data were coded and 
analyzed using the Statistical Package for 
Social Sciences SPSS for Windows version 15 
(SPSS Inc., Chicago IL.). Chi-square and Fisher 
exact tests were employed to examine anti-
body status in different age, gender, education 
and residency groups in the studied popula-
tion. A P-value of less than 0.05 was consid-
ered significant. 

Results 
Out of 600 serums, which were selected for the 
study, one sample was excluded due to 
inadequate volume. Out of 599 samples 
enrolled, 248 cases were positive, 339 were 
negative and 12 samples had equivocal results. 
All samples with equivocal results became 
negative in repeat of the test. 
 The overall prevalence of toxoplasma gondii 
infection in studied population was 41.4 % 
(248/599). Table 1 shows the distribution of the 

subjects and seroprevalence of them in various 
age, gender and residence groups. The 
distribution of age, gender and residence was 
similar to that of the whole population in 
Isfahan province in the year of the study. 
 There was a statistically significant 
association of toxoplasmosis seroprevalence 
with age and gender (p < 0.05), but the 
association was not significant with residency 
groups (p > 0.05). 
 Since the association of the seroprevalence 
with education could be misleading in ages of 
less than 20 years old, we assessed this in ages 
over 20 years old (Table 2). The results show 
that statistical significance decreases in seropo-
sitivity as the level of the education increases 
(p < 0.05). 
 The seroprevalence of T. gondii infection in 
different age and gender groups is showed in 
Figure 1. The rate of positive female subjects 
rose sharply between the groups aged 10-19 
and 20-29 (19.0% and 56.5%, respectively), 
while in male subjects the seroprevalence was 
specifically increased slowly between ages of 
10-19, 20-29 and 20-39 years (19.4%, 32.8% and 
41.0%, respectively) (p < 0.05). 
 Figure 2 shows the T.gondii seroprevalence 
in different age and residence groups. It 
elucidates that the peak age of T. gondii acqui-
sition in urban areas was less than rural dis-
tricts (20-29 and 30-39 year old, respectively). 

 
Table 1. Distribution of the enrolled subjects and their T. gondii seroprevalence  

by age, sex and residence groups in Isfahan province, Iran. 

Variable 
group 

Total subjects 
Seropositive 

subjects 
Seroprevalence 

(percent) 
P- value 

Age (year) 

6-9 70 13 18.6 

0.000 

10-19 73 14 19.2 

20-29 136 61 45.0 

30-39 127 60 47.2 

40-49 87 39 44.8 

Over 50 103 59 57.3 

gender 
Male 299 139 46.5 

0.012 
female 300 109 36.3 

Residence 
Urban 482 197 41.0 

0.49 
Rural 115 51 44.3 

Total 599 248 41.4  
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Table 2. Distribution of the enrolled subjects and their T. gondii seroprevalence by  

educational groups in over 20 years subjects in Isfahan province, Iran. 

Variable 
Educational group 

Total sub-
jects 

Seropositive 
subjects 

Seroprevalence 
(percent) 

P- value 

Illiterate 56 36 64.3 

0.012 
Primary school 98 55 56.2 
Junior high school 81 38 46.9 
Senior high school 75 33 44.0 
University/ further education 143 57 39.9 
Total 453 219 48.3  

 

Discussion 
This study showed a moderate infection (41.4%) 
with T. gondii protozoa in Isfahan Province, cen-
tral area of Iran in comparison with other coun-
tries and other provinces in Islamic Republic of 
Iran. Most of the studies on toxoplasmosis have 
been conducted on subgroups at risk of trans-
mitting infection to offspring mainly pregnant 
women, women in child-bearing ages or pre-
marriage women.5-10,13-19 Different investigations 
throughout the world show a wide spectrum of 
seropositivity. While high prevalences about 75-
85% have been reported from Latin America,22 
central23,24 and east Europe 25 and South-east 
Asia,26 lower prevalences near 20-30% are found 
in North America27 and northern Europe.28 In 
Iran, higher prevalences near 60-75% have been 
reported in the northern parts of the country.7,8 
Lower seropositivity as 20-35% has been re-
ported in the north-west,9,10 central16 and south-
ern5,22 regions. These differences may be related 
to the climate condition, nutritional behavior 
and possessing cat, but enrolled subjects, assay 
and sampling methods and the year of the 
study may involve in differences between sero-
prevalence in different areas and same areas in 
different studies. 
 Results of the present study showed a signif-
icant increasing rate of seropositivity with age 
(Table 1), which is predictable, because older 
individuals have more chances for exposure to 
infectious form of parasite. The most interesting 
finding of current study was the difference be-
tween the peak age for gaining the infection in 
rural (20-29 years) and urban areas (30-39 years 
old) of the province (Figure2). In studies con-
ducted in Venezuela and Croatia, peak age of 
acquisition of the infection was ages less than 15 

years.29-31 In another study in twelve provinces 
in Iran, most people acquired the infection for 
30 years and the seroconversion rate was 
slightly more in 10-19 years age group, which is 
compatible with our results.32 The difference in 
peak age of acquisition in various regions could 
be due to different climate conditions, dissimi-
lar nutritional and behavioural patterns of life, 
which expose the population to the infective 
form of parasite in different ages. The highest 
acquisition of the infection in active social ages 
in Iran is alarming which necessitates preven-
tive programs from toxoplasmosis in these high 
risk age groups. 
 In studies conducted in pregnant or premar-
riage women in Cuba, Denmark and Sweden 
and in northwest and north of Iran no signifi-
cant statistical difference was established be-
tween rural and urban inhabitants.6,8,10,33-35 
These are similar with our results (Table 1). 
However, some researchers found significant 
differences between children in rural and urban 
areas.36 
 Although some researchers did not find sig-
nificant relationship between infection and 
gender,32,37 our results elucidate higher rate of 
seropositivity in female subjects after adoles-
cence. Different sampling method and also di-
verse lifestyle of women and men in different 
communities could explain this discrepancy. 
 The study revealed that the peak age of ac-
quisition of the infection is different for men 
and women, specifically 20-30 years in females 
(3.76% in each year) and 20-40 years in males 
(2.2% in each year). The high rate of seroconver-
sion in the peak of child bearing ages in females 
and active social ages in both genders is note-
worthy. 
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 Like other reports, education has inverse re-
lation with seropositivity of T. gondii infec-
tion.5,8,10,11 Increased knowledge through higher 
education and its consequence on patterns of 
life and behaviours may lead to a decrease in T. 
gondii infection, and may have an indirect effect 
on environmental and cultural factors involved 
in T. gondii infection. 

Conclusion 
This study suggests a moderate prevalence of 
T. gondii infection in the province. The sero-
conversion was higher in the age group of 20-

39 year old, in females and in low educated 
individuals, which necessitates active preven-
tive programs in these high risk groups to con-
trol the burden of active and chronic infection 
in the community. 
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