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differences for all-cause discontinuation (RR = 1.02) and 
individual side effects such as headache and dizziness 
between oxytocin and placebo. Oxytocin may improve 
PANSS general subscale scores in schizophrenia and seems 
to be well tolerated. However, because the number of stud-
ies in the current analysis was small, further study will be 
required using larger sample sizes.

Keywords  Oxytocin · Schizophrenia · Systematic 
review · Meta-analysis

Introduction

Schizophrenia has positive symptoms such as hallucina-
tions and delusions, negative symptoms such as abulia and 
autism, and cognitive impairments [22]. Second-gener-
ation antipsychotics (SGAs) are widely used for treating 
schizophrenia, and there have been several reports about 
their effectiveness for positive symptoms; however, they 
do not improve negative symptoms and cognitive impair-
ments sufficiently in comparison with first-generation 
antipsychotics (FGAs) [21, 26, 34]; this leads to poor 
functioning in the individuals with schizophrenia [32]. 
Cognitive impairments in patients with schizophrenia are 
strongly associated with quality of life and independent 
living [24]. Therefore, we need to find a treatment method 
that improves negative symptoms and cognitive impair-
ments in schizophrenia. Oxytocin is a neuropeptide hor-
mone that is produced by the hypothalamus and secreted 
by the posterior pituitary gland; this hormone modulates 
multiple social cognitive domains such as trust, attachment 
behavior, stress response, social memory, and the ability 
to recognize emotions and understand mental states [4, 15, 
25]. Recent studies have found that intranasal oxytocin 

Abstract  The aim of this study was to perform a system-
atic review and an updated and comprehensive meta-analy-
sis of oxytocin augmentation therapy in patients with schiz-
ophrenia who received antipsychotic agents. Data published 
up to 07/11/2015 were obtained from PubMed, PsycINFO, 
and Cochrane Library databases. We conducted a system-
atic review and meta-analysis of patients’ data from rand-
omized controlled trials (RCTs) comparing oxytocin with 
placebo. Relative risk (RR), standardized mean difference 
(SMD), and 95 % confidence intervals (95 % CI) based on 
the random-effects model were calculated. We included 
seven RCTs; the total sample size was 206 patients. Oxy-
tocin was superior to placebo for decreasing the Positive 
and Negative Syndrome Scale (PANSS) general subscale 
scores (SMD = −0.44, 95 % CI −0.82 to −0.06, p = 0.02, 
I2 = 0 %, N = 4, n = 112); however, it was not different 
from placebo for total symptoms (SMD = −0.46, 95 % CI 
−1.20 to 0.28, p = 0.22, I2 = 80 %, N = 6, n = 162), posi-
tive symptoms (SMD = −0.18, 95  % CI −0.87 to 0.51, 
p = 0.60, I2 = 81 %, N = 6, n = 192), and negative symp-
toms (SMD = −0.34, 95 % CI −0.76 to 0.08, p =  0.12, 
I2 = 55 %, N = 7, n = 214). However, a sensitivity analy-
sis including only oxytocin administration on consecutive 
days studies was superior to placebo in negative symp-
toms (SMD = −0.44, 95 % CI −0.87 to −0.01, p = 0.04, 
I2 =  51  %, N =  6 n =  192). There were no significant 
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administered to normal human subjects increased per-
ceived trustworthiness [10, 19, 33]. Neumann and Land-
graf reported that oxytocin relieved anxiety and had anti-
depressant properties through the monoaminergic system 
[29]. The impairment of oxytocinergic dysfunction among 
the patients with schizophrenia has also been pointed out 
[17]. The amelioration of social deficits by administrating 
oxytocin has also been reported for the patients of schizo-
phrenia [3, 9, 13]. Oxytocin is deconstructed through the 
gastrointestinal tract. However, several studies reported 
that intranasal oxytocin administration might cause cen-
tral nervous system and demonstrate psychoactive proper-
ties [6, 23]. To date, only 1 meta-analysis of oxytocin for 
the treatment of schizophrenia has been reported [15]. The 
previous meta-analysis included four RCTs [8, 20, 27, 31] 
that evaluated the psychopathology and found that total 
symptoms, positive symptoms, and negative symptoms 
improved significantly in the oxytocin group; however, the 
Positive and Negative Syndrome Scale (PANSS) [18] gen-
eral subscale scores did not improve in comparison with 
the placebo group (Table  1). However, seven RCTs with 
oxytocin have been conducted for the treatment of schiz-
ophrenia to date [5, 7, 8, 12, 20, 27, 31]. Therefore, the 
sample size of the current study (n =  206) is now larger 
than that of the previous study (n = 105). In addition, we 
analyzed discontinuation and individual side effects that 
the previous study had not evaluated. A meta-analysis 
can increase the statistical power for group comparisons 
and can overcome the limitations of sample size when 
larger trials are lacking. Using the random-effects model 
and SMD analysis, outcomes with different metrics can 
be combined [14] (Cochrane Collaboration. http://www.
cochrane.org/). Considering this, we performed an updated 
meta-analysis of oxytocin augmentation therapy for the 
patients with schizophrenia using the data from the seven 
published RCTs [5, 7, 8, 12, 20, 27, 31]. It comprehen-
sively evaluated the efficacy and safety of oxytocin in the 
management of schizophrenia (including the discontinua-
tion rate and individual side effects).

Method

Inclusion criteria and search strategy

The current study was performed according to the pre-
ferred reporting items for systematic reviews and meta-
analyses (PRISMA) guidelines [28]. We performed a sys-
tematic literature review according to the PICO strategy: 
patients: schizophrenia diagnosed by the Diagnostic and 
Statistical Manual of Mental Disorders (DSM) or Interna-
tional Classification of Diseases (ICD) and who were sta-
bly medicated with no dose change for at least a month 

before the trial; intervention: intranasal oxytocin admin-
istration; comparator: placebo; and outcome: efficacy 
(total (primary outcome), positive, and negative symp-
toms and the PANSS general subscale scores) and safety 
(discontinuation due to all causes (primary outcome), 
adverse events, inefficacy, and individual side effects). 
We included only double-blind RCTs comparing oxytocin 
with placebo for patients with schizophrenia. Relevant 

Table 1   Comparison of our meta-analysis with previous meta-anal-
ysis

FEM fixed-effects model, n number of patients, N number of stud-
ies, REM random-effects model, SMD standardized mean difference, 
95 % CI 95 % confidence interval
a  There were seven studies included in their systemic review, but 
Gumley et al. [15] included four studies in their meta-analysis regard-
ing psychopathology. On the other hand, we included seven studies 
about psychopathology in our meta-analysis

Current meta- 
analysis

Gumley’s  
meta-analysis

Included studies/total n 7/206 4/105a

Total symptom

N/n 6/162 4/105

SMD (95 % CI)

 REM −0.46 (−1.20 to 0.28) −0.52 (−0.70 to 
−0.34)

 FEM −0.47 (−0.79 to 
−0.14)

−0.70 (−1.05 to 
−0.35)

I2 (%) 80 99

Positive symptoms

N/n 6/192 3/87

SMD (95 % CI)

 REM −0.18 (−0.87 to 0.51) −0.35 (−0.66 to 
−0.04)

 FEM −0.10 (−0.39 to 0.20) −0.22 (−0.82 to 
0.04)

I2 (%) 81 81

Negative symptoms

N/n 7/214 3/87

SMD (95 % CI)

 REM −0.34 (−0.76 to 0.08) −0.47 (−0.76 to 
−0.17)

 FEM −0.37 (−0.65 to 
−0.10)

−0.50 (−0.93 to 
−0.07)

I2 (%) 55 86

PANSS general subscale scores

N/n 4/112 3/87

SMD (95 % CI)

 REM −0.44 (−0.82 to 
−0.06)

−0.25 (−0.57 to 
0.07)

 FEM −0.44 (−0.82 to 
−0.06)

−0.27 (−0.70 to 
0.16)

I2 (%) 0 42
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studies were identified through searches of PubMed, the 
Cochrane Library databases, and PsycINFO citations. 
There were no language restrictions, and we accepted data 
published up to July 11, 2015, using the key words “oxy-
tocin,” “schizophrenia,” and “randomized” or “random” or 
“randomly.” Additional eligible studies were also sought 
through scrutiny of the reference lists from the primary 
articles and relevant reviews. We excluded very short dura-
tion studies (<2 weeks) from the current systematic review 
and meta-analysis.

Data extraction

Two authors (K.O. and Y.M.) evaluated each of the identi-
fied reports against the study inclusion and exclusion crite-
ria. There were no discrepancies between the two authors 
in the coding assignments made during the screening pro-
cess. The same authors independently extracted, checked, 
and entered data into the Review Manager (Review Man-
ager Version 5.3, Cochrane Collaboration, http://tech.
cochrane.org/revman). When data required for the cur-
rent study were missing from a publication, the first/cor-
responding author for that publication was contacted to 
request the additional information, including endpoint 
scores. We received the following data from Dr. Gibson: 
(1) number of patients who were randomized to each treat-
ment arm, (2) discontinuations due to all causes, and (3) 
patient PANSS total scores. We also assessed the risk of 
bias in the trials using the Cochrane risk-of-bias criteria 
(domains: random sequence generation, blinding of par-
ticipants and personnel, blinding of outcome assessment, 
incomplete outcome data, selective reporting, and other 
sources of bias) [16].

Data synthesis and outcomes

We synthesized data when data were available from at 
least two studies for a particular outcome. The primary 
study outcome for efficacy was improvement in total 
symptoms, and that for safety was all-cause discon-
tinuation rate. Total symptoms were measured using the 
PANSS total scores [8, 12, 27, 31] and the Brief Psychi-
atric Rating Scale (BPRS) [30] total scores [7, 20]. Sec-
ondary efficacy outcomes were positive and negative 
symptom scores and the PANSS general subscale scores. 
Positive symptoms were measured using the PANSS 
positive subscale scores [8, 12, 27, 31], the Scale for the 
Assessment of Positive Symptoms (SAPS) [2] total scores 
[5], and the BPRS positive subscale scores [20]. Negative 
symptoms were measured using the PANSS negative sub-
scale scores [8, 12, 27, 31], the Scale for the assessment 
of negative symptoms (SANS) [1] total scores [5, 20], 
the clinical assessment interview for negative symptoms 

(CAINS) [11] total scores [7], and the PANSS general 
subscale scores [8, 12, 31]. Secondary safety outcomes 
were discontinuation due to adverse events or inefficacy. 
In addition, data were pooled to assess individual side 
effects.

Statistical analysis

We based analyses on intention-to-treat (ITT) or modi-
fied ITT data (i.e., at least one dose or at least one fol-
low-up assessment); one observed case data [12] were 
included. To combine studies, the random-effects model 
by Der-Simonian and Laird, which is more conservative, 
was used in all cases because the underlying effects may 
differ across studies and populations that are usually het-
erogeneous. We also performed the meta-analysis using 
the fixed-effects model by Mantel–Haenszel because the 
previous meta-analysis used both random- and fixed-
effects models. For continuous data, standardized mean 
difference (SMD) was used, combining the effect-size 
(Hedges’ G) data. For dichotomous data, the risk ratio 
(RR) was estimated along with its 95  % confidential 
interval (CI). Study heterogeneity was measured using 
the Chi-square and I2 statistics, with a Chi-square test of 
p < 0.05 and I2 ≥ 50 % indicating heterogeneity. In cases 
of I2 ≥ 50 % for the efficacy outcomes, sensitivity analy-
ses were conducted to seek reasons for the heterogeneity. 
In addition, we performed a meta-regression analysis to 
evaluate the association between the results of meta-anal-
yses regarding efficacy outcomes and some moderators 
{percent male, year of publication, PANSS total scores 
at baseline, the different scales utilized [PANSS, BPRS, 
SAPS (only positive symptoms), SANS (only negative 
symptoms) or CAINS (only negative symptoms)]}, oxy-
tocin dose, duration of trial, and sample size (Supple-
mentary appendix 4).

Results

Study characteristics

The search in the PubMed, Cochrane Library databases, 
and PsycINFO yielded 68 hits. We excluded 27 duplicate 
studies across the 3 databases as well as 24 studies on the 
basis of title or abstract review (Fig. 1). An additional ten 
full-text articles were excluded because they were short-
duration studies (four articles), review articles (two articles), 
the same studies (two articles), a nonrandomized study (one 
article), or a single-arm study (one article; Supplementary 
appendix 2). No additional articles were identified by manu-
ally searching the review articles. Across seven RCTs (mean 
duration 4.9  weeks, range 2–8  weeks), 206 adult patients 

Author's personal copy

http://tech.cochrane.org/revman
http://tech.cochrane.org/revman


	 Eur Arch Psychiatry Clin Neurosci

1 3

with schizophrenia were randomized. Sample sizes ranged 
from 19 to 52 participants (Table 2). All studies were pub-
lished in English and were not sponsored by the pharmaceu-
tical industry. Two of seven studies were of high methodo-
logical quality based on Cochrane risk-of-bias criteria (i.e., 
they were double-blind RCTs that contained the required 
study design detail) [5, 27] (Supplementary appendix 3). 
The characteristics of the studies are shown in Table 2.

Results of the meta‑analysis

Efficacy

Oxytocin was not different from placebo in total symp-
toms (SMD = −0.46, 95 % CI −1.20 to 0.28, p =  0.22, 
I2 = 80, six studies, n = 162; Fig. 2). While oxytocin was 
superior to placebo in the reduction of the PANSS general 
subscale scores (SMD = −0.44, 95 % CI −0.82 to −0.06, 
p = 0.02, I2 = 0, 4 studies, n = 112), it was not different 
from placebo for positive symptoms (SMD = −0.18, 95 % 
CI −0.87 to 0.51, p = 0.60, I2 = 81, six studies, n = 192) 
and negative symptoms (SMD = −0.34, 95 % CI −0.76 to 
0.08, p = 0.12, I2 = 55, seven studies, n = 214) (Table 1).

Sensitivity analysis and meta‑regression analysis

Significant heterogeneity existed among the studies in 
the total symptom (I2  =  80  %, p  =  0.0002), positive 

symptom (I2 =  81  %, p =  0.0001), and negative symp-
tom (I2 = 55 %, p = 0.04) subscale scores. Therefore, we 
performed 8 sensitivity analyses of the efficacy outcomes 
(antipsychotic class, study design, cognitive intervention, 
location of trial, sex, duration of trial, oxytocin dose, and 
administration interval; Table  3). However, all sensitiv-
ity analyses retained the significant heterogeneity for total 
symptoms and positive symptoms. For negative symptoms, 
when divided by antipsychotic class [only risperidone trial 
vs. other antipsychotics trials (various antipsychotic trials 
and trials that did not report the information about antip-
sychotics)], the heterogeneity in other antipsychotics trials 
disappeared. However, significant heterogeneities in other 
sensitivity analyses regarding negative symptoms have still 
remained.

The effect size in each trial regarding total symptoms 
was associated with age (slope  =  0.0700, p  =  0.0276), 
sample size (slope  =  −0.0918, p  =  0.0176), duration 
of trial (slope  =  0.00009, p  =  −3.00), oxytocin dose 
(slope  =  −0.0293, p  =  0.00112), PANSS total scores 
at baseline (slope  =  −0.112, p  =  0.00818), and scales 
(slope = 1.16, p = 0.00117) (Supplementary appendix 4). 
The effect size in each trial regarding positive symptoms 
was associated with oxytocin dose (slope  =  −0.0339, 
p = 0.00014), percent male (slope = −0.114, p = 0.00001), 
and scales (slope  =  0.981, p  =  0.00000) (Supplemen-
tary appendix 4). The effect size in each trial regarding 
negative symptoms was associated with oxytocin dose 
(slope = −0.0217, p =  0.00917) and PANSS total scores 

Fig. 1   Preferred reporting 
items for systematic reviews 
and meta-analyses (PRISMA); 
flow diagram
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at baseline (slope = −0.111, p = 0.00559; Supplementary 
appendix 4). There were no modulators that were associated 
with the effect size of each trial regarding the PANSS gen-
eral subscale scores (Supplementary appendix 4).

Safety

Oxytocin and placebo did not differ with regard to all-cause 
discontinuation (RR = 1.02, 95 % CI 0.51–2.07, p = 0.95, 
I2 = 0 %, six studies, n = 187) (Table 4; Fig. 2). In addi-
tion, although six of seven studies reported discontinuations 
due to adverse events or inefficacy, all six studies reported 
that there were no patients who discontinued because of 
these reasons in each treatment group. Although we per-
formed meta-analyses for individual side effects (e.g., day-
time drowsiness, morning drowsiness, insomnia, sleep 
impairment, restlessness, sedation, tiredness, dizziness or 
light-headedness, dizziness, light-headedness, dry mouth, 
headache, stiffness, tremor, lethargy, malaise, burning nose, 
nasal irritation, salivation, sore throat, tinnitus, heart palpi-
tations, shortness of breath, abdominal pain, constipation, 
decreased appetite, anorexia, diarrhea, dyspepsia or nausea, 
nausea, vomiting, increased appetite, increased frequency of 
nighttime urination, increased frequency of daytime urina-
tion, decreased frequency of daytime urination, decreased 
frequency of nighttime urination, skin rash, urticaria, and 
fever), there were no significant differences in individual 
side effects between oxytocin and placebo (Table 4).

Discussion

We performed an updated and comprehensive meta-anal-
ysis of oxytocin augmentation therapy for patients with 
schizophrenia. Although oxytocin was not superior to pla-
cebo with regard to total, positive, and negative symptoms, 
it was superior to placebo in the reduction of the PANSS 
general subscale scores. The previous meta-analysis [15] 
and RCTs [5, 7, 8, 12, 20, 27, 31] did not find that oxytocin 
was associated with the improvement of PANSS general 
subscale scores. Our meta-analysis enabled us to obtain 
greater statistical power than the previous meta-analysis 
because of the increase in sample size; therefore, we were 
able to establish that oxytocin was more effective than pla-
cebo at improving the PANSS general subscale scores. A 
recent review article [29] reported that oxytocin use was 
related to the pathophysiology of anxiety and depression, 
which are individual items in the PANSS general subscale. 
Gibson et  al. [12] reported that oxytocin improved fear 
recognition and perspective compared with placebo. Thus, 
the improvement in the PANSS general subscale scores 
with oxytocin treatment might be caused by improvements 
in the items related to anxiety, depression, and cognitive 
functions. Further study will be required to determine 
which PANSS general subscale items are improved by 
oxytocin.

Significant heterogeneities were present in the meta-analy-
ses pertaining to efficacy outcomes, with the exception of the 

Fig. 2   Forest plot: improvement in total symptoms and discontinuation rate due to all causes
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Table 3   Sensitivity analysis of efficacy of oxytocin augmentation therapy

Variable Subgroup N n I2 (%) SMD 95 % CI p Test for subgroup 
differences

p I2 (%)

(1) Total symptoms

 Study designa Good quality 4 110 88 −0.42 −1.58 to 0.75 0.48 0.91 0

Others 2 52 80 −0.49 −1.58 to 0.375 0.22

 AP class RIS 1 40 N.A. −1.83 −2.58 to −1.08 <0.00001 0.0005 91.9

Various APs 5 122 55 −0.16 −0.72 to 0.40 0.58

 Cognitive intervention SCT 1 22 N.A. −0.42 −1.26 to 0.43 0.33 0.93 0

Not SCT 5 140 84 −0.47 −1.37 to 0.43 0.31

 Country USA 5 122 55 −0.16 −0.72 to 0.40 0.58 0.0005 91.9

Iran 1 40 N.A. −1.83 −2.58 to −1.08 <0.00001

 Sex Only male 1 22 N.A. −0.42 −1.26 to 0.43 0.33 0.93 0

Male and female 5 140 84 −0.47 −1.37 to 0.43 0.31

 Study duration >3 weeks 3 76 70 −1.02 −1.96 to −0.09 0.03 0.09 65.4

≤3 weeks 3 86 71 0.06 −0.77 to 0.88 0.89

 OXY dose 40 IU 2 50 80 0.25 −1.04 to 1.54 0.70 0.37 0

48 IU 2 34 0 −0.46 −1.16 to 0.23 0.19

80 IUb 2 78 87 −1.11 −2.50 to 0.29 0.12

 Administration interval Every day 5 140 84 −0.47 −1.37 to 0.43 0.31 0.93 0

Every session 1 22 N.A. −0.42 −1.26 to 0.43 0.33

(2) Positive symptoms

 Study designa Good quality 4 140 87 0.01 −0.96 to 0.98 0.99 0.36 0

Others 2 52 81 −0.51 −1.07 to 0.05 0.07

 AP class RIS 1 40 N.A. −1.12 −1.79 to −0.45 0.001 0.02 82.5

Various APs 5 152 73 0.03 −0.63 to 0.69 0.93

 Cognitive intervention SCT 1 52 N.A 0.63 0.08 to 1.19 0.03 0.03 78.4

Not SCT 5 140 76 −0.37 −1.10 to 0.36 0.32

 Country USA 4 100 71 −0.16 −0.94 to 0.62 0.69 0.94 0

Others 2 92 94 −0.23 −1.95 to 1.49 0.79

 Study duration >3 weeks 3 106 88 −0.42 −1.68 to 0.84 0.51 0.57 0

≤3 weeks 3 86 76 0.03 −0.87 to 0.93 0.95

 Additional administration OXY+ 1 52 N.A. 0.63 0.08 to 1.19 0.03 0.03 78.4

OXY− 5 140 76 −0.37 −1.10 to 0.36 0.32

 OXY dose 40 IU 1 28 N.A. 0.96 0.17 to 1.75 0.02 0.007 80.1

48 IU 3 86 75 −0.15 −1.13 to 0.82 0.76

80 IUb 2 78 57 −0.75 −1.46 to −0.04 0.04

(3) Negative symptoms

 Study designa Good quality 5 162 68 −0.34 −0.92 to 0.24 0.25 0.98 0

Others 2 52 0 −0.35 −0.90 to 0.20 0.42

 AP class RIS 1 40 N.A. −1.35 −2.04 to −0.65 0.0001 0.003 88.9

Various APs 6 174 0 −0.19 −0.49 to 0.11 0.21

 Cognitive intervention SCT 2 74 14 −0.04 −0.55 to 0.46 0.87 0.24 28.4

Not SCT 5 140 57 −0.49 −1.02 to 0.05 0.07

 Country USA 5 122 5 −0.17 −0.54 to 0.20 0.36 0.32 0.10

Others 2 92 84 −0.76 −1.86 to 0.34 0.17

 Sex Only male 1 22 N.A. 0.33 −0.51 to 1.17 0.44 0.11 60.7

Male and female 6 192 51 −0.44 −0.87 to −0.01 0.04
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PANSS general subscale scores. The significant heterogeneity 
present only in the risperidone group (this was also an Iran-
only study) [27] disappeared when the data were divided by 
antipsychotic class for negative symptoms. However, because 
the risperidone group had the largest effect size for all effi-
cacy outcomes, it indicated that risperidone may be better 
suited for oxytocin augmentation therapy than other antip-
sychotics, in particular with regard to negative symptoms. In 
addition, there were two more important factors that may be 
associated with the observed heterogeneity. Gibson et al. [12] 
have shown that the placebo group had significantly greater 
positive symptoms than the oxytocin group at baseline. Cac-
ciotti-Saija et al. [5] reported that although the administration 
of oxytocin combined with social cognitive therapy (SCT) 
did not improve social cognition, they did not provide a clear 
explanation for this result. Thus, we conducted subgroup 
analyses that separated these factors; however, significant het-
erogeneity was still detected (data not shown).

It is important to note that the oxytocin dose was asso-
ciated with the effect size of each trial for total, posi-
tive, and negative symptoms. When the Davis study was 
excluded because of the administration interval, the study 
group with a daily administration of oxytocin showed sig-
nificant efficacy with respect to negative symptoms com-
pared with the placebo group (SMD = −0.44, 95  % CI 
−0.87 to −0.01, p = 0.04, I2 = 51, six studies, n = 192). 
This result may indicate that oxytocin administration on 
consecutive days is better at ameliorating negative symp-
toms. The difference in the scale for each outcome was 
associated with the effect size of each trial for both total 
and positive symptoms. Although the number of stud-
ies and patients included in the meta-analysis was small 
and there was no overall effect, we cannot deny that these 
moderators reflect the results of the meta-analyses regard-
ing the total, positive, and negative symptoms. On the 
other hand, no moderators were associated with the effect 

Table 3   continued

Variable Subgroup N n I2 (%) SMD 95 % CI p Test for subgroup 
differences

p I2 (%)

 Study duration >3 weeks 4 128 73 −0.34 −1.07 to 0.38 0.36 0.99 0

≤3 weeks 3 86 6 −0.34 −0.78 to 0.11 0.14

 Additional administration OXY+ 1 52 N.A. −0.22 −0.77 to 0.32 0.42 0.74 0

OXY− 6 162 61 −0.35 −0.87 to 0.17 0.19

 OXY dose 40 IU 2 50 58 −0.13 −1.00 to 0.74 0.76 0.22 34.2

48 IU 3 86 0 −0.08 −0.50 to 0.35 0.72

80 IUb 2 78 68 −0.91 −1.75 to −0.07 0.03

 Administration interval Every day 6 192 51 −0.44 −0.87 to −0.01 0.04 0.43 0

Every session 1 14 N.A. 0.02 −1.04 to 1.08 0.97

(4) PANSS general subscale scores

 Study designa Good quality 2 60 0 −0.55 −1.07 to −0.03 0.04 0.53 0

Others 2 52 0 −0.31 −0.86 to 0.24 0.27

 AP class RIS 1 40 N.A. −0.72 −1.36 to −0.08 0.03 0.29 12

Various APs 3 72 0 −0.29 −0.76 to 0.18 0.23

 Cognitive intervention SCT 1 40 N.A. −0.72 −1.36 to −0.08 0.03 0.29 12

Not SCT 3 72 0 −0.29 −0.76 to 0.18 0.23

 Country USA 3 72 0 −0.29 −0.76 to 0.18 0.23 0.29 12

Iran 1 40 N.A. −0.72 −1.36 to −0.08 0.03

 Study duration >3 weeks 2 54 0 −0.68 −1.23 to −0.13 0.02 0.24 28

≤3 weeks 2 58 0 −0.23 −0.74 to 0.29 0.39

 OXY dose 48 IU 2 34 0 −0.37 −1.05 to 0.32 0.29 0.81 0

80 IUb 2 78 15 −0.47 −0.96 to 0.02 0.06

AP(s) antipsychotic(s), ITT intention to treat, IU international unit, n number of patients, N number of studies, N.A. not applicable, OXY oxy-
tocin, RCT randomized controlled trial, RIS risperidone, SCT social cognitive therapy, SMD standardized mean difference, USA the United 
States of America, wks weeks, 95 % CI 95 % confidence interval
a  Low-risk-of-bias studies (Cacciotti-Saija et al. [5] and Modabbernia et al. [27]) and other two studies include observed case (Gibson et al. 
[12]) and crossover study (Feifel et al. [8]) (see supplementary appendix 3)
b  40 IU for first weeks and 80 IU for thereafter
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size of each trial with regard to PANSS general subscale 
scores.

With regard to safety outcomes, there were no signifi-
cant differences in the discontinuation rates and individual 
side effects between the oxytocin and placebo groups. 
Based on these findings, we determined that oxytocin add-
on therapy seemed to be well tolerated.

The main limitation of the present study was the pau-
city of qualifying reports for inclusion in the analysis. 
We did not assess the presence of publication bias using 
the funnel plot because the number of studies included in 
the meta-analysis was small. In particular, future research 
should investigate the long-term efficacy and gener-
ate more safety data using larger samples. The second 

limitation was the shortness of the follow-up periods, 
which were all between 2 and 8  weeks. The third limi-
tation was the difficulty in synthesizing the outcomes of 
cognitive functions that were assessed by various metrics 
in the included studies.

Conclusion

In conclusion, our results suggested that oxytocin is a well-
tolerated treatment and oxytocin augmentation therapy may 
improve the PANSS general subscale scores of patients 
with schizophrenia. Future research should investigate the 
long-term efficacy and should generate more safety data for 

Table 4   Discontinuation and 
individual side effects

n number of patients, N number of studies, N.A. not applicable, N.E. not estimable, RR risk ratio, 95 % CI 
95 % confidence interval

N n I2 (%) RR 95 % CI p

All-cause discontinuation 6 187 0 1.02 0.51–2.07 1.02

Discontinuation due to adverse events 6 187 N.A. N.E.

Discontinuation due to inefficiency 6 187 N.A. N.E.

Daytime drowsiness 2 67 N.A. 1.20 0.44–3.30 0.72

Morning drowsiness 2 67 N.A. 1.00 0.34–2.93 1.00

Insomnia, sleep impairment 3 85 0 1.07 0.46–2.48 0.87

Restlessness 2 55 N.A. 1.15 0.36–3.72 0.81

Sedation 2 55 N.A. 3.46 0.41–29.36 0.25

Tiredness 2 79 N.A. 2.79 0.12–65.38 0.52

Dizzy or light-headed, dizziness, light-headed 5 177 0 1.16 0.57–2.34 0.68

Dry mouth 4 147 0 0.69 0.20–2.33 0.55

Headache 5 177 0 1.30 0.64–2.64 0.46

Stiffness 2 55 N.A. 2.31 0.24–22.62 0.47

Tremor 2 55 N.A. 1.15 0.19–7.08 0.88

Lethargy, malaise 4 125 0 0.65 0.20–2.15 0.48

Burning nose, nasal irritation 4 150 10 1.32 0.29–6.13 0.72

Salivation 2 55 N.A. 3.46 0.41–29.36 0.25

Sore throat 2 55 N.A. 0.23 0.01–4.37 0.33

Tinnitus 2 55 N.A. 0.23 0.01–4.37 0.33

Heart palpitations 2 79 N.A. 1.39 0.25–7.64 0.71

Shortness of breath 2 79 N.A. 1.54 0.41–5.80 0.52

Abdominal pain 2 55 N.A. 1.15 0.28–4.76 0.84

Constipation 4 147 0 1.00 0.30–3.26 1.00

Decreased appetite, anorexia 3 95 0 0.66 0.09–5.10 0.69

Diarrhea 3 107 0 1.01 0.26–3.97 0.98

Dyspepsia or nausea, nausea, vomiting 5 177 0 0.86 0.45–1.64 0.64

Increased appetite 2 67 N.A. 1.00 0.34–2.93 1.00

Increased frequency of daytime urination 2 79 N.A. 1.16 0.35–3.83 0.81

Increased frequency of nighttime urination 2 79 N.A. 1.23 0.31–4.98 0.77

Decreased frequency of daytime urination 2 79 N.A. 0.93 0.26–3.31 0.91

Decreased frequency of nighttime urination 2 79 N.A. 0.93 0.14–6.09 0.94

Skin rash, urticaria 3 107 0 0.55 0.12–2.47 0.44

Fever 2 55 N.A. 3.43 0.15–77.58 0.44
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patients with schizophrenia who receive oxytocin augmen-
tation with antipsychotics.
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