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It has been clearly established that most human infectious diseases 
are caused by infectious agents that have been transmitted from 
animals to humans.1 Based on published estimates from the 2000s, 

60% to 76% of emerging infectious disease events are transmitted from 
animals to humans.2

When we consider animals that cause human diseases, we usually 
think of rats and bats. We rarely think of the 90 million cats owned as 
pets in the United States, or the approximately 30 to 80 million feral 
cats. Many consider cats as family members, and three-fourths of cats 
owned in the United States are allowed to sleep on the beds of their 
owners.1 These cats may be a substantial source of human disease. 
Researchers at the University of Liverpool have identified 273 infec-
tious agents carried by cats, of which 151 are known to be shared with 
humans.1 The most widely known of these agents are Lyssavirus, the 
virus that causes rabies; Bartonella henselae, the bacteria that causes 
cat scratch disease; and Toxoplasma gondii (T. gondii), the parasite that 
causes toxoplasmosis.

In my new open-access book Parasites, Pussycats and Psychosis (avail-
able at https://link.springer.com/book/10.1007/978-3-030-86811-6), I 
describe the relationship between cats, T. gondii, and toxoplasmosis, 
and detail the evidence linking T. gondii to some cases of schizophre-
nia, bipolar disorder, and other diseases.1 Though human T. gondii 
infection is typically asymptomatic or produces minor, flu-like symp-
toms, there are a few important exceptions. This article outlines those 
exceptions, and investigates evidence that implicates a link between T. 
gondii and psychosis.

Current Psychiatry
Vol. 21, No. 5 15

Accumulating evidence has linked Toxoplasma 
gondii infection with schizophrenia

E. Fuller Torrey, MD
Associate Director of Research
Stanley Medical Research Institute
Rockville, Maryland

Disclosures
The author reports no financial relationships with any 
companies whose products are mentioned in this article, 
or with manufacturers of competing products.

doi: 10.12788/cp.0241

CATS, TOXOPLASMOSIS,     AND PSYCHOSIS:  
Understanding the risks

continued



Cats and  
psychosis

Current Psychiatry
May 202216

How T. gondii can be transmitted
T. gondii has been called “one of the most 
successful parasites on earth.”3 Globally, 
approximately one-third of the human pop-
ulation is infected with T. gondii, though 
this varies widely by country and is depen-
dent on dietary habits and exposure to 
cats. A 2014 survey reported that 11% of 
Americans—approximately 40 million peo-
ple—have been infected, as evidenced by 
the presence of antibodies in their blood.1

T. gondii begins its life cycle when a 
cat becomes infected, usually as a kitten. 
Most infected cats are asymptomatic, but 
for approximately 8 days they excrete up 
to 50 million infectious oocysts in their 
feces daily. Depending on the temperature, 
these oocysts can live for 2 years or longer.
It is thought that a single oocyst can cause 
human infection.1 Since cats like loose soil 
for defecation, the infective oocysts com-
monly end up in gardens, uncovered sand-
boxes, or animal feed piles in barns. After 
24 hours, the oocysts dry out and may 
become aerosolized. For this reason, cat 

owners are advised to change their cat’s 
litter daily.

The number of ways T. gondii can be 
transmitted to humans is extensive. Farm 
animals can become infected from contam-
inated feed; this causes T. gondii oocysts in 
animals’ muscles, which later may cause 
human infection if eaten as undercooked 
meat. Many such family outbreaks of toxo-
plasmosis have been described.1

If infective oocysts get into the water 
supply, they may also cause outbreaks of 
disease. More than 200 such outbreaks have 
been described, including an instance in 
Victoria, British Columbia, in which 100 
people became clinically infected.4

Family outbreaks have also been 
described that involve multiple children 
who played in an infected sandbox or 
dirt pile.5 Similarly, an outbreak has been 
reported in a riding stable that was home 
to infected cats. Infective oocysts were 
thought to have become aerosolized and 
breathed in by the patrons.6 Multiple other 
possible modes of transmission are being 
investigated, including sexual transmission 
among humans.7

Human infections are not always 
benign
In most human T. gondii cases, the infected 
individual experiences mild, flu-like symp-
toms, often with enlarged lymph nodes, 
or has no symptoms.1 Thus, most people 
who have been infected with T. gondii are 
unaware because clinicians do not routinely 
test for it.

There are 3 exceptions to this otherwise 
benign clinical picture. The first is cerebral 
toxoplasmosis, which occurs in individu-
als who are immunosuppressed because 
they have AIDS or are receiving treat-
ment for cancer or organ transplantation. 
Cerebral toxoplasmosis can be severe and 
was a common cause of death in patients 
with AIDS before the development of 
effective AIDS treatments.

The second exception is congenital 
toxoplasmosis, when an infection occurs 
in a pregnant woman. Such infections can 
cause severe damage to the developing 
fetus, including abortion, stillbirth, and 
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Toxoplasma gondii and 
nonpsychiatric conditions

A s interest in Toxoplasma gondii (T. gondii) 
has increased, researchers have looked 

for associations between this parasite with 
other diseases and conditions. Based on the 
literature, the following are of most interest:

Epilepsy. Since 1995, 16 studies1 have 
explored the relationship between T. gondii 
and epilepsy. A recent meta-analysis reported 
a statistically significant association between 
T. gondii and epilepsy.16

Brain cancer. Authors in 2 of 3 studies of 
meningiomas and 4 of 5 studies of gliomas 
reported statistically significant associations 
between these brain tumors and infection with 
T. gondii.1,17

Rheumatoid arthritis. Eight studies 
reported an increased prevalence of T. gondii 
antibodies in individuals with rheumatoid 
arthritis.1,18

Motor vehicle accidents. Infection with T. 
gondii is known to decrease motor reaction 
times in humans. At least 11 studies1 have 
examined whether infected individuals are 
more likely to have been involved in motor 
vehicle accidents. The results are mixed; the 
largest study reported a weak but statistically 
significant association.19
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brain damage. Congenital toxoplasmo-
sis infections occur in approximately 1 of 
every 10,000 births in the United States, or 
approximately 3,800 each year.8 As a result, 
pregnant women are advised not to change 
their cat’s litter and to be tested for evidence 
of T. gondii infection.

The third exception is eye disease. 
Toxoplasmosis is one of the most com-
mon causes of eye disease, especially of 
the retina. Each year in the United States, 
approximately 4,800 individuals develop 
systematic ocular toxoplasmosis.9

Toxoplasmosis and psychosis:  
What evidence supports a link?
Until recently, cerebral infections, congeni-
tal infections, and eye disease were thought 
to be the main clinical problems associated 
with toxoplasmosis. However, accumulat-
ing evidence suggests that psychosis should 
be added to this list. Five lines of evidence 
support this.

1. T. gondii can cause psychotic symptoms. It 
has been known for decades that T. gondii can 
cause delusions, auditory hallucinations, and 
other psychotic symptoms.1 In one of the ear-
liest publications (1966), Ladee10 concluded 
“The literature not infrequently focuses 
attention on psychosis with schizophrenia or 
schizophreniform features that accompany 
chronic toxoplasmosis.” Among the cases 
Ladee10 described was a laboratory worker 
who became infected with T. gondii and 
developed delusions and hallucinations.10

2. Patients with schizophrenia who are 
infected with T. gondii have more severe psy-
chotic symptoms. This finding has been 
reported in at least 7 studies.1 Holub et al11 
evaluated 251 patients with schizophrenia 
who were treated in Prague Psychiatric 
Centre between 2000 and 2010. Overall, 57 
participants were infected with T. gondii 
and 194 were not infected. Compared to 
those who were not infected, the infected 
group:

• had significantly more severe symp-
toms (P = .032) as measured on the Positive 
and Negative Symptom Scale

• were prescribed higher doses of anti-
psychotic medications

• had been hospitalized longer.11

3. Compared with controls, patients with 
psychosis are significantly more likely to have 
antibodies against T. gondii, indicating pre-
vious infection. To date there have been 
approximately 100 such studies, of which at 
least three-fourths reported a positive asso-
ciation. In a 2012 meta-analysis of 38 such 
studies, Torrey et al12 reported an odds ratio 
(OR) of 2.7—compared to persons who 
have not been infected, those who have 
been infected with T. gondii were 2.7 times 
more likely to have schizophrenia.12 This 
study replicated the findings of a previous 
meta-analysis of 23 antibody studies, which 
also found an OR of 2.7.13

4. Compared with controls, individuals with 
schizophrenia or bipolar disorder are signifi-
cantly more likely as a child to have lived in a 
home with a cat. Since 1995, 10 such stud-
ies have been published; 7 were positive, 
2 were negative, and 1 was inconclusive.1 
Torrey et al14 reviewed 2,025 individuals 
with schizophrenia or bipolar disorder and 
4,847 controls and found that 51% of the 
cases and 43% of the controls had owned a 
cat before age 13; this difference was highly 
significant (P < .001). In fact, it is surprising 
that any study can find a statistically sig-
nificant association between cat ownership 
and childhood psychosis. This is because a 
child who did not own a cat could become 
infected in many locations where cats 
have been present, including sandboxes at 
school, a babysitter’s or friend’s house, or 
a public park. And even if a child became 
infected at home, they would not necessar-
ily have owned a cat, since the neighbor’s 
cat could have been responsible for the 
oocyst contamination.

5. Epidemiologically, there is a close tem-
poral correlation between the rise of cats as 
pets and the rise of psychosis. This can be 
illustrated most clearly in England, where 
the rise of cat ownership has been docu-
mented by writers and where there is data 
on the rise of psychosis, especially in the 
18th and 19th centuries.1

How many cases of psychosis 
might be caused by T. gondii?
In 2014, using data from the antibody stud-
ies discussed above,12,13 Smith15 sought to 
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discover how many cases of psychosis 
might be caused by T. gondii. He concluded 
that 21% of cases of schizophrenia might 
have been caused by T. gondii. Based on 
the annual incidence of schizophrenia in 
the United States, this would mean an esti-
mated >10,000 new cases of schizophrenia 
each year are attributable to this parasite.

Some researchers have found links 
between T. gondii and several nonpsy-
chiatric diseases and conditions, includ-
ing epilepsy and brain cancer (Box,1,16-19 

page 16).

Clinical implications: What to tell 
patients about cats
What do these studies of toxoplasmosis 
imply for psychiatric care? As mental health 
professionals, part of our job is to educate 
our patients. Anything that appears to be a 
risk factor for the development of psychosis 
is thus of interest. Consider discussing the 
following with your patients.

Are cats safe? Cats that are kept exclu-
sively indoors are safe pets because they 
are unlikely to become infected with T. 
gondii. However, cats that are allowed to 
go outdoors may not be safe, especially for 
children and young adults. What is needed 
is an effective vaccine that could be given 

to newborn kittens to prevent infection, 
but development of this type of vaccine 
has never been prioritized. At the com-
munity level, programs to decrease the 
number of stray and feral cats would also 
decrease the risk of infection.

How to decrease risk. On a personal level, 
we can decrease T. gondii infections by not 
eating undercooked meat. Pregnant women 
and individuals who are immunocompro-
mised should not change cat litter. When 
gardening, we should wear gloves because 
cats favor loose soil for depositing their 
feces. We should also protect children by 
covering sandboxes when not in use and by 
not allowing children to play in uncovered 
public sandboxes.

Treatment. Toxoplasmosis typically is 
treated with pyrimethamine, usually in 
combination with a sulfa drug. However, 
pyrimethamine does not cross the blood 
brain barrier and thus is ineffective when T. 
gondii infects the brain. The development of 
a drug that will effectively treat T. gondii in 
the brain should be a high priority.

For additional details on the studies 
discussed in this article as well as more 
resources on the impact T. gondii can have 
if proper precautions are not taken, see my 
open-access book at https://link.springer.
com/book/10.1007/978-3-030-86811-6.
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Bottom Line
Some evidence suggests that infection with Toxoplasma gondii (T. gondii) 
may cause psychotic symptoms, may increase an individual’s risk of developing 
psychosis, and may result in more severe psychotic symptoms. Cats can transmit 
T. gondii to humans. Educate patients that they can reduce their risk by keeping 
their cats inside, avoiding exposure to cat feces, particularly while pregnant or if 
immunocompromised, and not eating undercooked meat.
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Reduce employee-related threats. Not 
every employee in your practice will need to 
access to your patients’ clinical or financial 
data. Limiting employee access to sensitive 
clinical or financial data can reduce the risks 
of employee-related cybersecurity threats.3 
In addition, restrict an employee’s ability 
to install software on computers and other 
devices that belong to your practice.2 

Frequently incorporate cybersecurity 
training, such as teaching your employ-
ees about the risks of clicking on links and 
attachments in emails and how to identify 
phishing attacks (in which an individual 
sends a fraudulent communication that 
appears to come from a reputable source 
in order to trick the recipient into revealing 
financial information, system credentials, 
or other sensitive data).2,3 Use multifac-
tor authentication to verify an employee’s 
login identity, and change passwords often. 

Reinforce these policies at staff meetings 
and educate new employees about this pro-
cess.3 If you need to fire an employee, con-
sider deploying cybersurveillance software 
to monitor the behavior of all employees 
before the employee is terminated.3 Once 
the employee has been terminated, change 
all logins and passwords.
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