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The Role of Intranasal Oxytocin in Anxiety and Depressive 
Disorders: A Systematic Review of Randomized Controlled Trials
Francesca De Cagna1,*, Laura Fusar-Poli1,2,*, Stefano Damiani1, Matteo Rocchetti1, Gianluca Giovanna1, 
Alessia Mori1, Pierluigi Politi1, Natascia Brondino1

1Department of Brain and Behavioral Sciences, University of Pavia, Pavia, 2Department of Clinical and Experimental Medicine, Psychiatry Unit, 
University of Catania, Catania, Italy

Several studies have demonstrated the neuromodulating function of oxytocin (OT) in response to anxiogenic stimuli 
as well as its potential role in the pathogenesis of depression. Consequently, intranasal OT (IN-OT) has been proposed 
as a potential treatment of anxiety and depressive disorders. The present systematic review aimed to summarize the 
randomized controlled trials (RCTs) evaluating the effect of IN-OT on anxiety and depressive symptoms. Overall, 15 
studies were included, involving patients with social anxiety disorders (7 studies), arachnophobia (1), major depression 
(3) or post-natal depression (4), and mainly evaluating single-dose administrations of IN-OT. Results showed no sig-
nificant effects on core symptomatology. Five crossover studies included functional magnetic resonance imaging inves-
tigation: one trial showed reduced amygdala hyper-reactivity after IN-OT in subjects with anxiety, while another one 
showed enhanced connectivity between amygdala and bilateral insula and middle cingulate gyrus after IN-OT in pa-
tients but not in healthy controls. More studies are needed to confirm these results. In conclusion, up to date, evidence 
regarding the potential utility of IN-OT in treating anxiety and depression is still inconclusive. Further RCTs with larger 
samples and long-term administration of IN-OT are needed to better elucidate its potential efficacy alone or in associa-
tion with standard care. 
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INTRODUCTION

Oxytocin (OT) is a neuropeptide primarily synthesized 
in the paraventricular and supraoptic nuclei of hypo-
thalamus. OT is released in the systemic circulation by the 
posterior pituitary gland, acting as a hormone and regulat-
ing a range of physiological functions. Moreover, through 
the release in the central nervous system, OT acts as a 
neuromodulator on multiple brain regions.1) Several stud-
ies have tried to explore and characterize the OT system 
and its implications in animal and human social behavior. 
OT, in fact, is mainly known for its role in facilitating trust 

and attachment between individuals. It has been shown to 
mediate several human social behaviors, such as moth-
er-infant bonding,1-3) mind-reading,4,5) empathy,6) and 
gossiping.7) The administration of intranasal OT (IN-OT) 
in healthy and clinical populations seemed to improve as-
pects of social cognition, including emotion recog-
nition8,9) and theory of mind.10-12) A large number of stud-
ies have also investigated the role of peripheral OT as a 
potential biomarker of psychiatric disorders, with highly 
heterogeneous findings.13)

In addition to the crucial role played in modulating hu-
man social behavior, OT seems to influence a more com-
plex range of neurophysiological processes and 
behaviors.14) For instance, there is consensus that OT 
modulates anxiety, aggression, and the stress/fear re-
sponse to social stimuli.15)  In response to anxiogenic stim-
uli, OT is released in specific brain regions,16) mainly in 
the paraventricular nucleus and amygdala,16) which are 
involved in modulating the physiological stress response. 
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Of note, anxiety-related behaviors and emotional re-
sponsiveness to stressful stimuli may be reduced during 
periods of high activity of the endogenous OT system, 
such as lactation17) and sexual activity.18,19) Moving to 
pathological anxiety conditions, researchers have sug-
gested a possible relationship between peripheral OT lev-
els, oxytocin-receptor gene polymorphisms, and general-
ized anxiety disorder. In particular, basal plasma OT con-
centrations were found to depend upon the mental health 
state and gender of the test person.20) 

Analogously, OT produces antidepressant effects in an-
imal models of depression21) and its deficit may be in-
volved in the pathophysiology of depression in humans.22) 

The antidepressant-like effect of OT seems to be mediated 
by the activation of a mitogen-activated protein kinase 
cascade and the subsequent induction of brain-derived 
neurotrophic factor expression, with neurogenesis and 
neuroplasticity.21) It has also been hypothesized that OT 
itself might not diminish symptoms in clinically depressed 
individuals, but could plausibly work as an adjunct to an-
tidepressant treatments, or in treating particular aspects of 
depressive disorders by reducing the salience of poten-
tially ambiguous and threatening social stimuli.23,24) 

Additionally, OT has been identified as a potential media-
tor of postpartum depression.25) Genetic analyses indicate 
that postpartum depression may be mediated by epi-
genetic variation in OT receptor expression,26) and symp-
toms of depression are associated with lower OT 
activity.27)

Given the potential role of OT in the development of 
anxiety and depressive disorders, several studies eval-
uated the effect of synthetic IN-OT in psychiatric patients. 
However, to the best of our knowledge, there are no 
up-to-date reviews summarizing the results so far ob-
tained with a systematic approach. With the present work, 
we aimed at systematically reviewing all randomized 
controlled trials (RCTs) evaluating the effect of IN-OT in 
individuals affected by anxiety or depressive disorders.

METHODS

The present systematic review followed the PRISMA 
Statement guidelines.28)

Search Strategy
A systematic literature search was performed in Web of 

KnowledgeTM (including KCL Korean Journal Database, 
MEDLINE, Russian Science Citation Index, and SciELO 
Citation Index), PsycINFO, EMBASE, and CINAHL from 
inception to December 2017. 

Two authors (FD and LF) conducted a computerized 
search using the following search terms: (oxytocin) AND 
(psychosis OR psychotic OR schizo* OR depression OR 
depressive OR mood OR bipolar OR anxi* OR phobi* OR 
obsessi* OR compulsive OR OCD OR “post-trauma*”; 
OR PTSD OR autis* OR asperger OR anorex* OR bulimi* 
OR “eating disorder”) AND (RCT OR random* OR trial 
OR experimental). Additionally, reference lists from all re-
covered systematic reviews and meta-analyses were 
hand-searched for further relevant references. 

 Eligibility Criteria
Final inclusion was based on the following criteria: 
(1) Participants: Individuals of any age diagnosed with 

anxiety disorders or depressive disorders (both in acute 
phase or in remission), according to international valid di-
agnostic criteria. Trials involving patients with post-trau-
matic stress disorder were excluded, since it is included in 
a separate category of the Diagnostic and Statistical 
Manual of Mental Disorders 5th edition29);

(2) Intervention: IN-OT, single or multiple admin-
istration, at any dosage;

(3) Comparison: any comparison treatment (i.e., place-
bo, no treatment, or other types of intervention);

(4) Outcome: any outcome;
(5) Study design: experimental design with random-

ization (including RCTs), both parallel group and 
crossover.

Data Extraction
Three independent researchers (FD, GG, and AM) ex-

amined all titles and abstracts and obtained full texts of 
potentially relevant papers. Working independently and 
in duplicate, the same authors read the papers and de-
termined whether they met inclusion criteria. Two au-
thors (FD and GG) assessed risk of bias using the 
Cochrane risk of bias tool.30) Any discrepancy was solved 
by discussion with another reviewer (LF).

We extracted data using a standardized format includ-
ing study characteristics, sample characteristics, inter-
vention, control, outcome and main findings.
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Fig. 1. PRISMA flow-diagram of selection process.
RCT, randomized controlled trial.

RESULTS

The search provided 1,817 citations (Web of Science, 
829; PsycINFO, 399; Embase, 505; CINHAL, 84). After 
duplicate publications removal, 1,403 reports were 
screened by title and abstract. Ninety-five publications 
were obtained for detailed evaluation and reasons for ex-
clusion were reported in PRISMA flow diagram (Fig. 1). 
Two additional studies were retrieved after a manual 
search of reviews and meta-analyses. Overall, 8 studies 
on anxiety and 7 on depression were found. The main 
characteristics of the included studies are shown in Table 
1 (anxiety) and Table 2 (depression).

Anxiety Disorders

Characteristics of the included studies

Eight studies regarding anxiety disorders were 
retrieved. Characteristics of the included trials are de-
picted in Table 1. Three studies recruited subjects with so-
cial anxiety disorder,31-33) four studies recruited subjects 
with generalized social anxiety disorder (GSAD)—a sub-
type of social anxiety disorder34-37)—and one study in-
cluded subjects with arachnophobia.38) In total, 226 pa-
tients (120 patients if considering overlapping samples) 
with a mean age of 29.8 years (range, 18-65 years) were 

randomized to IN-OT treatment. Of note, Fang et al. 
(2014),31) Fang et al. (2017),32) Dodhia et al. (2014),34) 
Gorka et al. (2015),35) Labuschagne et al. (2010)36) and 
Labuschagne et al. (2012)37) reported results of trials with 
overlapping samples, but focusing on different outcomes 
and outcome measures. Samples were mostly composed 
by males (92.0%). In all studies, apart from one, treatment 
was a single dose administration of IN-OT. Guastella et al. 
(2009)33) tested a weekly administration of IN-OT for four 
weeks.

Effect of IN-OT on mood and anxiety

Overall, no significant differences were found in mood 
and anxiety after the administration of IN-OT in patients 
affected by anxiety disorders. Anxiety symptoms were 
evaluated in three studies. Only self-report measures were 
used. Acheson et al.38) evaluated arachnophobia symp-
toms through the Spider Phobia Questionnaire (SPQ) 39) 
and the Fear of Spider Questionnaire (FSQ) 40) in a dou-
ble-blind RCT. A clinical evaluation made through the 
Clinical Global Impression (CGI)41) scales confirmed the 
lack of improvement after the treatment compared to pla-
cebo group. Guastella et al.33) administered four different 
self-report scales for anxiety in a parallel group RCT: the 
Social Phobia and Anxiety Inventory (SPAI),42) the 
Liebowitz Social Anxiety Scale (LSAS),43) the Brief Fear of 
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Negative Evaluation Scale (BFNE)44) and the Life 
Interference Scale (LIS).45) The authors did not find any 
anxiolytic effect of IN-OT compared to placebo. Finally, 
Labuschagne et al.37) tested the effect of IN-OT in a cross-
over trial, using the State-Trait Anxiety Inventory (STAI).46) 
Study results were negative, with no positive effect of 
IN-OT compared to placebo. Mood was evaluated in 
three studies. In particular, a parallel RCT from Fang et al. 
(2014)31) used the Positive and Negative Affective Scale 
(PANAS),47) finding that OT did not significantly reduce 
negative or positive mood compared to placebo. 
Moreover, in the two crossover trials designed by Labus-
chagne et al.,36,37) mood was evaluated by means of the 
Visual Analogue Mood Scale (VAMS)48) in the paper pub-
lished in 2010, and by means of the Profiles of Mood 
Scale (POMS) in the work published in 201249): both stud-
ies did not find positive effects of OT (compared to place-
bo) on mood symptoms.

Effects of IN-OT on behavioral tasks

Three double-blind RCTs analyzed the effect of IN-OT 
on behavioral tasks. In the study published in 2014, Fang 
et al.31) used the Cyberball task,50,51) a computerized ball- 
tossing game designed to simulate and manipulate re-
jection, and the Posner task52,53) in order to measure atten-
tional engagement toward and disengagement from social 
threat cues. In the trial published in 2017, Fang et al.32) 
used a modified version of the effort expenditure for re-
wards task to assess self- vs. other-directed reward moti-
vation (Effort Expenditure for Rewards Task, EEfRT).54) 
Guastella et al.33) used two self-report measures of speech 
performance after each participant of the study gave a 
speech in front of group members about increasingly diffi-
cult topics. The first was the Appearance Scale,45) the sec-
ond was the Speech Performance Questionnaire-2 
(SPQ-2).55) Overall, no main effect of OT on social behav-
ior was found compared to placebo. Nevertheless partic-
ipants administered with OT showed an increased oth-
er-oriented reward motivation,31) more social affiliation 
and cooperation,32) and improved positive evaluations of 
appearance and speech performance.33) More details are 
described in Table 1.

Changes induced by IN-OT in functional magnetic 

resonance imaging (fMRI)

Individuals affected by GSAD show anomalies in func-

tional connectivity between different brain regions such 
as amygdala, prefrontal cortex (PFC) and anterior 
cingulated.56) These regions are respectively involved in 
fear response, self-reference, and a wide spectrum of 
emotional and attentional processes.57) The fMRI changes 
after IN-OT were evaluated in four studies, which share 
the same sample of 18 subjects with GSAD and 18 
healthy controls.34-37) Both groups underwent a cross trial 
with a single intranasal administration of 24 IU of OT and 
placebo, being scanned after each treatment at rest and 
during the administration of the Emotional Face Matching 
Task (EFMT). The well-known left amygdala hyper-
reactivity to fearful faces58) was reduced after IN-OT in 
GSAD group compared to placebo, while improving the 
subjects’ calmness score.36) Accordingly, increased re-
activity to sad faces in medial PFC and anterior cingu-
lated, observed at the baseline/placebo condition in these 
patients, was reduced after a single dose of OT. This effect 
was not concomitant with an improvement in mood or 
state of anxiety.37) 

The strong connectivity at rest between amygdala and 
medial PFC was observed for the first time in healthy 
subjects.59) Dodhia et al.34) observed a reduced resting 
state functional connectivity between left and right amyg-
dala with the anterior cingulate/medial PFC in the GSAD 
group, that enhanced after IN-OT. Connectivity between 
the amygdala and the bilateral insula and middle cingu-
late gyrus during the processing of fearful faces of the 
EFMT was enhanced after IN-OT administration in pa-
tients but not in healthy controls in Gorka et al.35) These 
findings should be interpreted with caution due to the ab-
sence of replication studies, the small sample size and the 
modest correlation between clinical scales and fMRI 
results. 

Side effects

Two of the included studies analyzed adverse 
events.31,33) According to Fang et al.,31) 37% of all partic-
ipants reported adverse events, of which the most com-
mon were: jitteriness/restlessness (17%), anxiety/nervous-
ness (11%), dry mouth (7%), and sedation/drowsiness 
(7%); there was no difference between IN-OT and place-
bo groups in the frequency and nature of reported adverse 
events.31) Guastella et al.33) showed that four OT and three 
placebo participants reported side effects at each treat-
ment session. The most common side effects, over the 
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Fig. 2. Risk of bias assessment of included studies evaluating intra-
nasal oxytocin in anxiety disorders. 

four weeks, were: feeling relaxed, light headed, anxious 
and fuzzy sensations. 

Risk of bias assessment of the included studies

A summary report of the risk of bias is presented in 
Figure 2. Seven studies had adequate random sequence 
generation,31-37) while the other one did not provide suffi-
cient information, and so it was rated as unclear.38) All tri-
als had uncertain allocation concealment. All studies had 
blinding of participants and personnel. Three studies de-
scribed all measures used to blind outcome assessors31-33); 

the other five studies didn’t described in sufficient details 
blinding of outcome assessment.34-38) Two studies had in-
complete outcome data31,32); the other ones had a low risk 
of attrition bias.33-38) Risks of selective reporting were low 
in all trials. According to the Cochrane Collaboration’s 
tool, all the included studies should be considered at 
‘uncertain risk of bias’.
Depressive Disorders

Characteristics of the included studies 

Seven studies evaluating the effects of IN-OT in patients 
with depressive disorders were included. Trials character-

istics are reported in Table 2. Four of seven studies re-
cruited subjects with postnatal depression (PND), while 
the remaining three studies recruited subjects with major 
depressive disorder (MDD). In total, 153 patients (112 pa-
tients if considering overlapping samples) with depressive 
disorders were included in the selected studies. In partic-
ular, 71 patients (78.87% males) were diagnosed with 
MDD and 41 women diagnosed with PND. Mean age was 
33.65 years (range, 19-60 years). All included studies 
evaluated the effects of a single-dose administration of 
IN-OT at different dosages, a part from Clarici et al. 
(2015)60) that considered a daily administration of IN-OT 
for 12 weeks.

Effect of IN-OT on mood and anxiety

Clarici et al.60) evaluated specifically depressive symp-
toms after a daily administration of OT for 12 weeks, asso-
ciated with psychodynamic psychotherapy. Outcome 
measures of the parallel RCT were the Edinburgh 
Postnatal Depression Scale (EPDS)61) and the Hamilton 
Rating Scale for Depression (HDRS).62) Overall, no sig-
nificant differences in depressive symptoms were found 
between OT and placebo. Mah et al.63) used the 
Self-Assessment Manikin to rate the emotional reactions 
of mother with PND after the administration of a sin-
gle-dose of IN-OT. Surprisingly, after OT, the mood was 
globally rated as poorer, but the author found no sig-
nificant different effects of OT in respect of placebo. 
Subjective anxiety was also evaluated in a crossover 
study,64) using STAI as outcome measure. Anxiety scores 
increased during a psychotherapy session under OT while 
remained stable under placebo.63)

Effects of IN-OT on social cognition 

Two of the selected studies examined whether IN-OT 
improved performance at the Reading the Mind in the 
Eyes Test (RMET). One crossover trial found that OT sig-
nificantly improved the score at the RMET in a population 
of outpatients with MDD64) compared to placebo. 
Another crossover study confirmed that OT improved 
RMET in healthy individuals while depressed patients 
showed slower reaction times after controlling for place-
bo and pre-drug performance.65) In their parallel group 
RCT, Domes et al.66) reported an increased adherence to 
positive social signals and decreased allocation of atten-
tion to aversive social signals after OT treatment in chron-
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Fig. 3. Risk of bias assessment of included studies in depressive 
disorders.

ic depression. 
Two crossover studies63,67) explored the effects of 

IN-OT administration on cognition, expressed emotion 
and caregiving in mothers with diagnosis of PND. In the 
paper published in 2013, the authors showed an improve-
ment of mother’s perception of the relationship with their 
baby, although initially they described their babies as dif-
ficult (Five Minute Speech Sample, Controlled Oral Word 
Association Test, Self-Assessment Manikin).63) Further-
more, mothers with PND were more protective in their re-
sponse to an intrusive stranger (Enthusiastic Stranger 
Paradigm).67) OT conditioned the perception of the infant 
cry as more rgent, determining a harsh caregiving strategy 
in response; however, it had no effect on maternal sensi-
tive interaction with babies (Conflict Tactics Scale for 
Parent and Child version, Maternal Sensitivity and 
Non-Intrusiveness Scales, Cry Paradigm).68)

Changes induced by IN-OT at fMRI 

Pincus et al.65) used the RMET task and IN-OT admin-
istration to investigate mentalization in unmedicated de-
pressed patients in a crossover RCT. RMET engaged the 
medial and lateral PFC, amygdala, insula and associative 
areas in both groups (IN-OT and placebo). However, after 
OT administration, depressed subjects showed increased 
activity in the superior middle frontal gyrus and insula, 
while controls exhibited more activity in ventral regions. 

Vital sign, laboratory tests, and side effects

Only one crossover trial investigated salivary cortisol, 
heart rate and blood pressure, without finding any sig-
nificant change after OT administration in MDD com-
pared to placebo.64) None of included studies reported 
adverse events. 

Risk of bias assessment of the included studies

A summary report of the risk of bias is presented in 
Figure 3. Five studies had adequate random sequence 
generation,63-65,67,68) while the other two did not provide 
sufficient information, and so they were rated as 
unclear.60,66) Four trials described the method used to con-
ceal the allocation sequence in sufficient detail63,65,67,68); three 
studies had uncertain allocation concealment.60,64,66) All 
studies had blinding of participants and personnel. 
Blinding of outcome assessors was reported in four 
studies.63,64,67,68) Risk of attrition bias was low in six of the 

included studies.60,63,64,66-68) Selective reporting was low 
in all trials. 

DISCUSSION

The present review systematically summarized all RCTs 
evaluating the effects of IN-OT in people affected by anxi-
ety or depressive disorders. 

Overall, our results confirm that the usefulness of OT in 
anxiety and depressive has been barely explored in 
literature. Specifically, the psychopathological complex-
ity of two diagnostic categories such as anxiety and de-
pression has not yet been carefully taken into consid-
eration in the published literature. For instance, anxiety 
disorders are a complex and wide group of different psy-
chiatric conditions,29) but, currently, IN-OT effect has 
been studied only in patients with social anxiety or a spe-
cific phobia (arachnophobia). The administration of 
IN-OT in both groups of patients provided inconsistent 
findings. However, it is important to underline that only a 
small part of the included studies evaluated core sympto-
matology (i.e., anxiety symptoms) by means of self-report 
questionnaire and only one study (Acheson et al.,38) 2015) 
used a clinician-rated measure of efficacy (CGI-improve-
ment). Additionally, it is improbable that a single dose of 
IN-OT could modify core symptomatology rapidly (i.e., in 



 Intranasal Oxytocin in Anxiety and Depressive Disorders 9

a few hours), as the effect of OT on anxiety seemed medi-
ated by the de-activation of the hypothalamus-hypo-
physis-adrenal axis and mean follow-up time of the in-
cluded studies was too short. Thus, it is mandatory to ex-
tend the duration of OT administration in future trials in 
order to provide more reliable evidence for the use of 
IN-OT in anxiety. 

The aforementioned considerations are valid also for 
the studies investigating the effect of IN-OT in depressive 
disorders: four papers focused on the effect of OT on 
post-partum depression while only three papers evaluat-
ing other depressive conditions. In the majority of cases, 
researchers have experimented only single admin-
istrations of IN-OT, thus evaluating its acute effect. 
Additionally, in contrast with anxiety studies, only one tri-
al used a specific self-report assessment for depression 
(EPDS, HDRS) while all the others involved more generic 
measures of affect or social cognition. Moreover, it is 
worth mentioning that the inconsistent findings may be 
due to a lack of power of the included trials.

Several limitations should be taken into account while 
discussing the findings of the present systematic review. 
As demonstrated by the exiguous number of studies in-
cluded in our review, research has not been sufficiently 
focused on the potential positive effects of IN-OT in psy-
chiatric diseases. It has to be noted that some stud-
ies34-37,63,67,68) reported results from overlapping samples. 
As outcomes measures evaluated very different aspects of 
social cognition, attachment and psychopathology, it was 
hence not possible to homogeneously synthesize results 
from different studies, neither to meta-analyzed the data. 
It is important to stress that 13 out of 15 studies included 
in the present review investigated only single-dose ad-
ministrations of IN-OT. Since the administration of IN-OT 
lacks of significant side effects,69) in contrast with those 
caused by common antidepressant medications,70) ex-
tending the duration of the trials could be safe and 
mandatory.

In conclusion, despite the large amount of data derived 
from preclinical studies and animal models, it is striking 
the lack of trials investigating the efficacy of IN-OT on 
core symptoms of anxiety and depression. The large ma-
jority of findings have focused on emotion recognition, 
showing positive results and confirming the prominent 
role of OT in modulating and promoting social 
behavior.71) Additionally, the absence of data on long- 

term use of IN-OT in these conditions needs to be filled. 
Future trials should include more specific measures of 
anxiety and depression, possibly clinician-rated (such as 
Hamilton Anxiety and Hamilton Depression) in order to 
explore the effect of IN-OT on these symptom clusters and 
to elucidate the role of IN-OT either as a stand-alone or as 
an adjunctive therapy for anxiety and depressive dis-
orders. 
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