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Effect of toxoplasmosis on personality profiles of 
Iranian men and women

There is evidence to suggest that the protozoan Toxoplasma gondii, which causes toxoplasmosis, changes 
the personality of people who are infected with it. The aim of this study was to compare the personality 
characteristics of Iranian students with and without latent toxoplasmosis. A total of 237 students (111 men 
and 126 women) of Jundishapur University of Medical Sciences (Ahvaz, Iran) were tested for the presence 
of anti-Toxoplasma antibodies and completed demographic questionnaires and Cattell’s 16 Personality 
Factor Questionnaire. Data were analysed using multiple univariate analyses of variance. Women with latent 
toxoplasmosis had a significantly different personality profile from women without toxoplasmosis, namely 
higher O (apprehension), N (privateness) and Q4 (tension) scores, and lower Q1 (openness to change) scores. 
Infected men had significantly higher L (vigilance, mistrust) scores compared to non-infected men. Factors E 
(dominance) and Q1 (openness to change) tended to be higher in infected men than non-infected men but the 
difference was not quite statistically significant. Our findings have, for the first time, independently confirmed 
that personality profile is affected by latent toxoplasmosis.

Introduction
Toxoplasmosis is a cosmopolitan zoonosis, caused by the obligate intracellular protozoan parasite Toxoplasma 
gondii. Toxoplasma can infect any warm-blooded vertebrate, including humans, birds, livestock and marine 
mammals.1 Humans are usually infected by ingesting tissue cysts present in the undercooked meat of infected 
livestock and birds, or by accidentally ingesting oocysts present on vegetables contaminated with cat faeces2 or 
in contaminated drinking water.3

Only a small percentage of exposed adult individuals develop clinical signs of the disease.4,5 After a short phase 
of acute toxoplasmosis, the infection becomes latent and cysts form in the central nervous system and in muscle 
tissue. Individuals can thus be infected for life and remain asymptomatic unless immune suppression occurs.6,7 

The parasite manipulates the behaviour of its intermediate host to enhance its transmission to the definitive host.8,9 
Animal studies have shown specific behavioural changes in Toxoplasma-infected rodents8: infected mice showed 
impaired motor performance, deficits in learning capacity and memory, higher activity levels in both novel and 
familiar environments, a lower ability to discriminate between familiar and novel surroundings, and longer reaction 
times. Similarly, infected rats had higher activity levels, lower neophobia, reduced learning capacity and reduced 
specific predator avoidance.10 

Evidence suggests that the parasite affects the synthesis of neurotransmitters, especially dopamine, in infected 
individuals which could lead to personality changes like a decrease in novelty seeking and its subscales 
(impulsiveness, extravagance and disorderliness).11 Moreover, changes in some factors measured by Cattell’s 16 
Personality Factor (16PF) Questionnaire, such as higher intelligence (B), guilt proneness (O), ergic tension (Q4) and 
radicalism (Q1), have been observed in Toxoplasma-infected women.12

Interestingly, gender differences in personality traits such as warmth (A), rule consciousness (G), vigilance or 
mistrust (L), and self-control and self-image (Q3) have been seen in infected individuals. Toxoplasma-positive men 
showed lower scores in rule consciousness (G) and higher scores in vigilance, mistrust and jealousy (L) than 
non-infected men; whereas Toxoplasma-positive women showed higher scores in warmth (A) and lower scores in 
vigilance, mistrust and jealousy (L) than non-infected women.13,14 In addition, Lindová et al.15 found that infected 
men scored significantly lower than non-infected men and infected women scored non-significantly higher than 
non-infected women in ‘self-control’ and ‘clothes tidiness’ (analogous to the 16PF factors self-control (Q3) and 
conscientiousness (G)). Decreased psychomotor performance has also been observed in individuals with latent 
toxoplasmosis.12

Approximately 50% of the Iranian population has been exposed to T. gondii and toxoplasmosis continues to 
be a public health problem in Iran.16 The possible consequences of this infection should therefore be seriously 
considered. Until now, all such studies have been published by one research group and conducted on Czech 
individuals (students, blood donors and soldiers). The purpose of this study was, therefore, to compare the 
personality characteristics of Iranian students with and without latent toxoplasmosis. 

Materials and methods

Subjects
A total of 250 students of Jundishapur University of Medical Sciences voluntarily participated in the study and 
gave informed consent. The study was approved by the ethical committee of the university (No: ETH-160). 
A 5-mL blood sample was taken from each subject for serological analysis. Each subject was also asked to 
complete the Persian version of Cattell’s 16PF Questionnaire as well as a questionnaire to obtain demographic data 
about ethnicity, gender, age, level of education, marital status and employment. Of the 250 volunteers, 13 gave 
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incomplete questionnaires and were excluded. The study was therefore 
conducted on 237 students (111 men and 126 women) with a mean age 
of 24.9 years (SD = 4.57 years). Data were collected over a period of 12 
months from 2010 to 2011. Personality assessments were conducted 
by a psychologist and a psychiatrist.

Questionnaires 
Cattell’s 16PF Questionnaire consists of 187 items. For each question, 
participants have to choose between three answers, generally “yes”, 
“no” or “?”. The 16PF measures 16 primary factors: warmth (A), 
reasoning (B), emotional stability (C), dominance (E), liveliness (F), rule 
consciousness (G), social boldness (H), sensitivity (I), vigilance (L), 
abstractedness (M), privateness (N), apprehension (O), openness to 
change (Q1), self-reliance (Q2), perfectionism (Q3) and tension (Q4).

17 

The range of the test–retest reliability coefficient is reported to be from 
0.58 to 0.88, with a 2-month interval between tests.18 A construct validity 
of the questionnaire has shown that it measures 16 distinct personality 
traits.19 A factor analytic construction of the test has also been performed 
and supports its validity.18 The Cattell’s 16PF Questionnaire has been 
shown to be reliable and valid in an Iranian population.20

Serological test for toxoplasmosis
In order to identify Toxoplasma IgG and IgM, 5 mL of blood was taken 
for serological assessment. After centrifugation, samples were kept at 
-20 °C until processed. Specific anti-Toxoplasma IgG and IgM antibody 
concentrations were determined by enzyme-linked immunosorbent 
assays (IgG and IgM, Trinity Biotech Captia™, Jamestown, NY, USA) 
according to the manufacturer’s instructions.

Statistical tests
Data were analysed using multiple univariate analyses of variance 
(ANOVAs), the Chi-square test and Fisher’s exact test. The probability 
level of 0.05 was accepted as statistically significant. Statistical analyses 
were carried out using SPSS version 16.

Results
Serological analyses confirmed that 58 men (24.6%) and 54 women 
(22.9%) were sero-positive and 53 men (22.5%) and 72 women (30.1%) 
were sero-negative for Toxoplasma antibodies.

Frequencies of the participants’ demographic features and the 
distribution of latent toxoplasmosis according to the demographic 
characteristics are listed in Table 1. There were no differences in 
prevalence of toxoplasmosis based on sex, marital status, employment, 
level of education or ethnicity (all p>0.05; Table 1).

There was also no difference in sero-positivity between married and 
single women (Table 2).

The personality characteristics of infected and non-infected subjects 
were compared using multiple univariate ANOVAs. There were significant 
differences between infected and non-infected women in factors O 
(apprehension) (F= 5.10, p=0.02), Q4 (tension) (F=7.00, p=0.009), 
Q1 (openness to change) (F=6.44, p=0.01) and N (privateness) 
(F=8.31, p=0.005). A comparison of all 16 traits is shown in Table 3.

There was a significant difference between infected and non-infected 
men in factor L (vigilance, mistrust) (F=4.57, p=0.03). Differences in 
factor E (dominance) (F=3.39, p=0.06) and Q1 (openness to change) 
(F=3.44, p=0.06) were not quite significant at p<0.05. A comparison 
of all 16 traits is shown in Table 4. 

Discussion and conclusion
Personality changes caused by latent toxoplasmosis have been the 
subject of recent debate and a few studies, mainly on Czech individuals, 
have been conducted in this regard. The present study was the first to 
investigate the matter in another population – Iranians. The personality 
profiles of Iranian men and women with latent toxoplasmosis differed 

from those of their sero-negative counterparts; our findings are 
consistent with those of previous studies.12-14 Flegr and Havlícek12 
reported that T. gondii changes some of the dimensions measured 
by Cattell’s 16PF Questionnaire directly, whereas others are changed 
because of their correlation with the factors that are influenced by the 
parasite.12 It has also been noted that latent toxoplasmosis can alter 
aggregate personality at the population level by effects on individual 
personality; the average personality of a population may be changed if 
most of the individuals are infected with T. gondii.21 Prevalence levels 
of this parasite vary widely among human populations, because of 
differences in culture (such as eating habits, food preparation, the 
keeping of cats and other pets), climate, hygiene, working with soil and 
so on. Therefore aggregate personality could vary among populations 
because of their various seroprevalence of T. gondii.21 The differences 
in results among studies which have been done in various populations 
could be partially explained by the relationship between the prevalence 
of toxoplasmosis and aggregate personality.

Table 1:  Distribution of latent toxoplasmosis according to demographic 
variable

Demographic  
variable  

Frequency N (%) p-value

Total
IgG- 
positive

IgG-
negative

Sex Women 126(53.2%) 54(42.9%) 72(57.1%)
0.1

Men 111(46.8%) 58(52.3%) 53(47.7%)

Marital  
status 

Single                                                                  179(75.5%)  87(48.6%) 92(51.4%)

0.5
Married 58(24.5%)   25(43.1%) 33(56.8%)

Divorced/
widowed                                                           

0 0 0

Employed                                                                              Yes 65(27.4%) 33(50.8%) 32(49.2%) 0.5

No 172(71.6%) 79(44.1%) 93(54.1%)

Level of  
edu cation

Diploma 26 (11%) 14(53.8) 12(46.2%)

0.4

Associate 
Degree

42 (17.7%) 21(50%) 21(50%)

Bachelor 141(59.5%) 63(44.7%) 78(55.3%)

Post-
graduate

28 (11.8%) 14(50%) 14(50%)

Ethnicity Fars 80(33.8%) 33(41.3%) 47(58.8%)

0.3

Arab 59(24.9%) 25(42.4%) 34(57.6%)

Lor 53(22.4%) 29(54.7%) 24(45.3%)

Kord 18(7.6%) 10(55.5%) 8(44.4)

Turk 12(5.1%) 5(41.6%) 7(58.3%)

Other 15(6.3%) 10(66.6%) 5(33.3%)

According to manipulation hypothesis, changes in human personality 
can be a product of the manipulation activity of T. gondii. These changes 
may enhance the transmission of the parasite from the intermediate to the 
definitive host in order to complete the parasite’s life cycle.22 However, 
it is also possible that neuropathological or neuroimmunological effects 
of the parasite cause the changes and not the manipulation activity of 
the parasite.23 T. gondii increases dopamine in rodents. The behaviour of 
infected and non-infected rodents changed differentially after treatment 
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with a selective dopamine uptake inhibitor.23 Moreover, high dopamine 
levels would be expected to cause low levels of novelty seeking among 
infected humans.11 Dopamine plays an important role in the control of 
movement, reward to stimuli, pleasure, dependency, motivation and 
cognition, and in species-specific and stimuli-specific fear.22

Table 2:  Comparison of the seroprevalence of anti-Toxoplasma IgG anti-
bodies in single and married women

Serological result Frequency N (%)
p-value

Single women Married women

IgG-positive 42(43.8%) 10(35.7%)

0.5
IgG-negative 54(56.3%) 18(64.3%)

Total 96 28

Table 3:  Comparison using multiple univariate ANOVA of personality 
characteristics in women according to seroprevalence

Personality  
characteristic

IgG-positive 
women

IgG-negative 
women F1,124 p-value

Mean SD Mean SD

Reasoning (B) 6.00 2.62 6.05 2.50 0.01 0.90

Perfectionism (Q3) 13.85 1.90 13.53 3.27 0.40 0.50

Tension (Q4) 13.33 3.96 11.57 3.37 7.10 0.009

Vigilance (L) 10.27 2.77 9.77 2.61 1.07 0.30

Warmth (A) 9.37 3.57 8.83 2.95 0.85 0.35

Rule 
consciousness 
(G)

13.03 2.20 13.11 2.69 0.02 0.86

Self-reliance (Q2) 8.64 3.23 9.01 3.02 0.42 0.51

Privateness (N) 10.24 2.33 8.94 2.55 8.51 0.004

Abstractedness 
(M)

9.40 3.68 10.32 3.60 1.94 0.16

Liveliness (F) 12.68 2.73 13.15 3.03 0.80 0.37

Sensitivity (I) 8.51 2.56 8.45 2.86 0.02 0.89

Social boldness 
(H)

13.37 3.95 14.43 3.79 2.33 0.13

Emotional stability 
(C)

11.62 3.21 12.02 3.19 0.47 0.49

Dominance (E) 11.05 2.65 11.30 2.67 0.27 0.59

Apprehension (O) 9.85 3.66 8.47 3.00 5.28 0.02

Openness to 
change (Q1)

8.50 2.08 9.60 2.59 6.58 0.01

There were significant differences in personality profiles between 
infected individuals and their non-infected counterparts in this study. 
Toxoplasma-positive women had significantly higher scores in guilt 
proneness (O), ergic tension (Q4) and privateness (N) than Toxoplasma-
negative women. Infected men scored higher in factor L (vigilance, 

suspecting, jealous and dogmatic) than non-infected men. In contrast 
with previous studies, we did not find differences between infected and 
non-infected subjects with respect to warmth (A), rule consciousness 
(G) or self-control (Q3). Our findings indicate that Toxoplasma-positive 
women scored lower than the sero-negative women in radicalism (Q1), 
whereas the reverse pattern was shown in men. In the present study, 
men with latent toxoplasmosis had higher scores in factor E (dominance) 
than the sero-negative men. Sex-determined changes in the kinetics and 
quantities of cytokine production during Toxoplasma infection may, in 
part, explain sex differences in personality profile changes associated 
with latent chronic toxoplasmosis.24 As shown in animal studies, higher 
levels of interferon-gamma (IFNγ) are produced by the spleens of male 
mice than those of female mice in the early stages of Toxoplasma 
infection.25 Rapid response to T. gondii infection with high levels of 
IFNγ and tumour necrosis factor-alpha helps male mice to control 
parasite multiplication. Interleukin-10 may also be of importance in 
downregulating the parasite. Higher cyst burdens in female mice may be 
caused by the inability to respond as quickly as their male counterparts 
in terms of IFNγ production.25 

Table 4:  Comparison using multiple univariate ANOVA of personality 
characteristics in men according to seroprevalence

Personality 
characteristic

IgG-positive 
men

IgG-negative 
men F1,109 p-value

Mean SD Mean SD

Reasoning (B) 6.10 2.76 5.78 2.60 1.82 0.17

Perfectionism (Q3) 13.50 2.51 13.39 2.70 0.17 0.68

Tension (Q4) 10.93 3.50 11.10 3.38 0.75 0.38

Vigilance (L) 10.56 2.97 10.00 2.97 4.57 0.03

Warmth (A) 8.39 2.87 8.54 2.90 0.28 0.59

Rule 
consciousness 
(G)

13.63 1.89 13.34 2.60 1.35 0.24

Self-reliance (Q2) 8.32 2.96 8.00 2.70 1.50 0.20

Privateness (N) 9.67 2.44 9.98 2.46 0.43 0.51

Abstractedness 
(M)

10.77 3.11 11.01 3.06 0.17 0.67

Liveliness (F) 12.34 2.63 12.84 3.04 0.75 0.38

Sensitivity (I) 8.48 3.26 8.62 3.03 0.25 0.61

Social  
boldness (H)

13.55 4.91 13.22 4.30 0.68 0.40

Emotional stability 
(C)

11.22 3.26 11.56 3.21 1.30 0.24

Dominance (E) 11.32 3.05 11.83 3.08 3.30 0.06

Apprehension (O) 7.68 3.70 8.10 3.37 2.20 0.13

Openness to 
change (Q1)

9.08 2.33 8.68 2.44 3.44 0.06

In humans, hormone levels affecting dopamine levels also are assumed 
to mediate the gender differences in behavioural changes induced by 
latent toxoplasmosis. Female hormones protect the dopaminergic 
system; thus infected women experience less severe, or even opposite 
behavioural effects compared to infected men.26
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We found no significant difference in prevalence of IgG positivity 
between men and women. By contrast, Lindová et al.15 reported higher 
seroprevalance in male compared to female students. The opposite 
result, that is, a higher prevalence in men than in women, was found 
by Xiao et al.27

Considering that premarital sex is rare in Iran, we analysed the prevalence 
of toxoplasmosis among married and single women to test recent 
suggestions (Hari Dass et al.28) that toxoplasmosis can be transmitted 
sexually. However, we found no significant difference in prevalence 
between married and single women. 

In conclusion, our results show that T. gondii infection affects human 
personality characteristics. Therefore, toxoplasmosis should be 
considered as one of the biological factors that are able to affect key 
traits of human personality. The main strength of the present study is 
that it is the first independent confirmation of results of similar studies 
published by a research group in Prague. 

Several limitations should, however, be taken into account. The 
majority of subjects was highly educated, which means the findings 
should be generalised to other groups or those with a different level of 
education with caution. Cattell’s 16PF Questionnaire is a self-reporting 
questionnaire. It is possible that participants were less than honest to 
appear more socially desirable; there is no definitive way to confirm 
the accuracy of the answers. However, assurances of anonymity and 
confidentiality were given to the participants before they completed the 
questionnaire. A self-selection bias is also possible as participation in 
the study was voluntary.

Because of variation in culture, hygiene and climate, among others, 
prevalence of T. gondii infection varies among human populations.21 
Therefore our findings should be generalised to other cultures 
and populations with caution. Research on the effects of T. gondii 
infection on personality in different cultures and in other populations is 
recommended.
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