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a b s t r a c t
Oxytocin has numerous prosocial and antipsychotic-like effects in animals. Prosocial effects of acute
intranasal oxytocin administration have also been reported in human subjects. We conducted a randomized,
placebo-controlled trial testing the effects of twice daily intranasal oxytocin treatment for 14 days on
psychotic symptoms and social cognition in patients with schizophrenia. PANSS scores declined signiﬁcantly
and several social cognition measures improved signiﬁcantly or nearly signiﬁcantly in oxytocin (N = 11) but
not placebo (N = 9) recipients. Our results suggest that, in addition to reducing classic psychotic symptoms,
oxytocin may diminish certain social cognition deﬁcits that are not improved by current antipsychotic
medications.
© 2011 Elsevier B.V. All rights reserved.

1. Introduction

2. Materials and methods

Social impairment is a primary cause of disability in schizophrenia,
responds poorly to current antipsychotic medications and is related to
deﬁcits in social cognitive abilities, which include Theory of Mind,
emotion recognition and attributional style (Fett et al., 2011; Green
et al., 2005; Penn et al., 2009).
Oxytocin (OT) has many pro-social effects in animals (Carter et al.,
1998; Gimpl and Fahrenholz, 2001; Lee et al., 2009; Pedersen et al.,
1992) and antipsychotic-like efﬁcacy in preclinical tests (Caldwell
et al., 2009; Feifel and Reza, 1999; Lee et al., 2005; 2007). Acute
intranasal OT administration in human subjects may elevate OT
concentrations in the brain (Born et al., 2002), increase positive social
behavior (e.g., interpersonal trust, eye gaze) and improve social
cognition (MacDonald and MacDonald, 2010). In patients with
schizophrenia, plasma OT concentrations are lower than normal
subjects and correlate negatively with psychotic symptoms (Keri
et al., 2009; Rubin et al., 2010). Daily intranasal OT treatment for
3 weeks was recently reported to decrease psychotic symptoms in
schizophrenia (Feifel et al., 2010).
Based on this body of research, we hypothesized that sustained
daily intranasal administration of OT would improve social cognition
as well as reduce psychotic symptoms in schizophrenia.

2.1. Subjects
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Twenty-three subjects were enrolled; 2 dropped out before randomization to treatment and 1 dropped out early because he developed an
upper respiratory infection; the remaining 20 completed the protocol
and constitute our study sample. Inclusion criteria were: 18–55 years of
age, DSM-IV diagnosis of paranoid or undifferentiated schizophrenia ≥
1 year, PANSS total score ≥60, PANSS suspiciousness/persecutory item
score ≥4 or 3 on this item and ≥3 on at least one other social behaviorrelevant PANSS item (hostility, passive/apathetic social withdrawal,
uncooperativeness, active social withdrawal), treatment with one or
more standard antipsychotic medications, stability of medication doses
and symptoms ≥1 month. See Table S1 (Supplement 1) for exclusion
criteria.
The study was approved by the University of North Carolina
Biomedical Institutional Review Board and conducted in accordance
with The Code of Ethics of the World Medical Association. Written
informed consent was obtained from all subjects.
2.2. Procedures
This was a randomized, double blind, placebo-controlled 2-week
treatment trial. Screening of subjects included a review of psychiatric
and medical history, physical examination, an ECG, and blood and
urine collection for standard laboratory tests. Within 1 week after
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screening, baseline social cognition measures were obtained followed
by psychiatric ratings. Daily intranasal treatments were initiated after
baseline assessments. Social cognition measures and psychiatric
ratings were repeated beginning 50 min after the AM dose of study
medication on treatment day 14. The social cognition instruments
were the Brüne Theory of Mind Picture Stories Task (Brüne, 2003) and
the Trustworthiness Task (Adolphs et al., 1998). Psychiatric measures
included the Positive and Negative Symptom Scale (PANSS) (Kay
et al., 1987) and the Paranoia Scale (Fenigstein and Vanable, 1992).
The ﬁrst 10 subjects were studied as inpatients on a clinical research
unit (5 received OT, 5 placebo) and the last 10 subjects were studied
in an outpatient research clinic (6 OT, 4 placebo). Blood and urine
laboratory tests, ECGs and body weights were obtained at screening
and treatment day 14 in all subjects and also on treatment days 3 and
7 in inpatients.
2.3. Study drugs
Subjects remained on their pre-study medication regimen and
doses throughout the treatment trial. They self-administered intranasal study drug twice daily; before breakfast and before dinner. Each
dose consisted of six 0.1 ml insufﬂations (alternating between the left
and right nostril) of OT spray containing approximately 24 international units of OT [Syntocinon Spray, Novartis] or placebo. Twenty
four IU is by far the most commonly used dose in studies that found
signiﬁcant effects of acute intranasal OT treatment (MacDonald and
MacDonald, 2010). Outpatient compliance with test treatments was
monitored by weighing spray vials before they were dispensed and
after the morning dose on treatment day 14.
2.4. Statistical analyses
All dependent variables were examined for normality and
skewness prior to analyses. We compared OT and placebo group
means using an unpaired t test for the following baseline variables:
demographic, psychiatric history and diagnosis, inpatient versus
outpatient status, social cognition and psychiatric measures. We
performed a paired t test within each treatment group examining
changes from baseline to two weeks on the following variables:
biological (laboratory test values, vital signs), social cognition
measures (Brüne Task, Trustworthiness Task), and psychiatric
measures (PANSS total and subscales, Paranoia Scale). To compare
the treatment groups over time on social cognition and psychiatric
variables, we used analysis of covariance controlling for the baseline
measure of the dependent variable.
3. Results
The sample consisted of 17 men and 3 women: 10 Caucasian and 10
African-American. There were no signiﬁcant demographic or psychiatric
history differences between the treatment groups (Table 1). These data
and psychotropic medications are summarized for each subject in Table S2
in Supplement 1. Neither treatment group had clinically or statistically
signiﬁcant changes over the 14-day treatment period in laboratory safety
measures (CBC, electrolytes, glucose, BUN, creatinine, liver functions,
urinalysis), ECGs or vital signs.
Table 2 summarizes the results. There were no differences
between treatment groups at baseline on any of the outcome
variables. The OT group had signiﬁcant improvements from baseline
to treatment day 14 in accurate identiﬁcation of second order false
belief in the Brüne Task as well as signiﬁcant reductions in PANSS
total, positive subscale, general subscale, suspiciousness/persecutory
item, anxiety item and Paranoia Scale scores. In addition, OT recipients
showed trends toward signiﬁcant improvement in accurate recognition of deception in the Brüne Task, rating untrustworthy faces (faces
rated by a normative sample as untrustworthy) as less untrustworthy
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Table 1
Descriptive data for oxytocin (OT) and placebo participants.
Variable

OT (n = 11)
N

Male
Ethnicity
African-American
Caucasian
Diagnosis
PS
US
Inpatient

Age
Years of education
Years of illness
Hospitalizations

Placebo (n = 9)
%

N

%

9

82

8

89

5
6

45
55

5
4

56
44

10
1
5

91
9
45

7
2
5

78
22
56

Mean

SD

Mean

39.00
12.27
16.00
7.82

11.18
1.01
11.08
7.90

35.78
12.56
12.89
7.11

SD
9.52
1.51
9.43
7.93

PS = paranoid schizophrenia; US = undifferentiated schizophrenia; Years of illness =
number of years since diagnosis of schizophrenia; Hospitalizations = number of
psychiatric hospitalizations.

and reductions in PANSS negative subscale scores. The OT group had
no changes that approached statistical signiﬁcance in other Brüne
Task measures that have been reported to differ between patients
with schizophrenia and healthy controls (second order belief, third
order false belief, recognition of cheating; Brüne, 2005). In the placebo
group, the only signiﬁcant change during the treatment period was a
decline in PANSS suspiciousness item scores.
ANCOVAs controlling for baseline revealed that the OT group (Least
squared [LS] mean= 70.56; SE = 2.07), compared to the placebo group
(LS mean= 77.21; SE= 2.29), had a signiﬁcantly greater decline in
PANSS total scores (F= 4.60, p = .047). There was also a trend toward a
signiﬁcantly greater decline in PANSS general subscale scores (F= 3.78,
p = .069) for the OT group (LS mean= 34.34; SE = 1.35) compared to
placebo (LS mean= 38.26; SE = 1.49). There were no group differences
in change over the treatment period for other PANSS or social cognition
variables.
4. Discussion
Our results are the ﬁrst indicating that OT treatment may improve
social cognition in schizophrenia. Furthermore, our ﬁndings are
consistent with the recent report from Feifel et al. (2010) that a
relatively brief period of daily intranasal OT treatment reduces
psychotic symptoms in medicated patients with schizophrenia.
The improvements in aspects of social cognition in OT recipients
are particularly exciting. Social cognition deﬁcits in schizophrenia are
among a number of important factors (e.g. negative symptoms) that
have been linked to social dysfunction (Couture et al., 2006; Fett et al.,
2011), a major cause of disability in schizophrenia and the aspect of
the disorder that is least responsive to currently available antipsychotic medications (Penn et al., 2009). Therefore, improvements in
social cognition associated with OT treatment could potentially be
accompanied by improvements in social functioning.
This report has several limitations that require cautious interpretation of our results. Our sample size was small and the treatment trial
duration brief. We present data from only two social cognition tests, the
Brüne Theory of Mind Picture Stories Task and the Trustworthiness Task.
We don't know yet whether our results generalize to other social
cognition domains. Other instruments were administered to quantify
emotion recognition, attributional style and social skill. However, the
data from these measures were not available at the time of this
submission. In addition, basic neurocognition was not assessed, thus we
cannot conﬁdently conclude that OT has a speciﬁc impact on social
cognition (rather than cognition in general). Higher (non-signiﬁcantly)
baseline social cognition measures in placebo recipients confounded

