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Abstract

Background and objectives: The efficacy of antipsychotic drugs in improving negative symptoms

of schizophrenia remains controversial. Psychological interventions, such as Social Skills Training

(SST) and Social Cognition and Interaction Training (SCIT), have been developed and applied in

clinical practice. The current meta-analysis was therefore conducted to evaluate the efficacy of

controlled clinical trials using SSTand SCITon treating negative symptoms.

Methods: Systematical searches were carried out on PubMed, Web of Science, and PsycINFO

databases. The standardized mean difference (SMD) with 95% confidence intervals (CI) was cal-

culated to assess the effect size of SST/SCIT on negative symptoms. Subgroup and meta-regres-

sion analyses were conducted to explore sources of heterogeneity and identify potential factors

that may influence their efficacy.

Results: A total of 23 studies including 1441 individuals with schizophrenia were included. The

SST group included 8 studies with 635 individuals, and the SCIT group included 15 studies with

806 individuals. The effect size for the efficacy of SST on negative symptoms was -0.44 (95% CI:

-0.60 to -0.28; p < 0.01), while SCITwas -0.16 (95% CI: -0.30 to -0.02; p < 0.01).

Conclusions: Our findings suggest that while both SSTand SCIT can alleviate negative symptoms,

the former appears to be more effective. Our results provide evidence-based guidance for the
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application of these interventions in both hospitalized and community individuals and can help

inform the treatment and intervention of individuals with schizophrenia.

© 2023 Sociedad Española de Psiquiatría y Salud Mental. Published by Elsevier España, S.L.U. All

rights reserved.

Introduction

Schizophrenia is a group of major mental spectrum disorders
of unknown etiology, the main clinical symptoms include posi-
tive symptoms, negative symptoms, and cognitive dysfunc-
tion.1-3 Whereas positive symptoms include hallucination,
delusion, and disorganized speech. Cognitive dysfunctions
include deficits in attention, working memory, and executive
function. Negative symptoms have been defined as reductions
in motivation, emotion,and/or expressive behavior, are con-
sidered to have a prevalence of 15% in first-episode schizo-
phrenia and 25%−30% in cases of chronic schizophrenia, which
are even stronger predictors of poor functional outcomes in
diagnosed schizophrenics.4,5 Specifically, social dysfunction is
predictive of both course and prognosis of schizophrenia.6

Although pharmacological agents are schizophrenia’s first-line
treatment, they have minimal impact on negative symptoms
and cognitive impairments.7,8

Psychosocial treatments, as an adjunct treatment to
medications, are now a widely accepted treatment
approach, but the overall evidence regarding the efficacy
for negative symptoms of schizophrenia is limited. The liter-
ature review shows that Cognitive Behavioral Therapy (CBT)
might have the potential to ameliorate negative symptoms
of schizophrenia individuals. However, so far there are no
methodologically sound clinical trials on CBT, which address
negative symptoms as a primary outcome.9-11 The effects of
family interventions or psychoeducation on negative symp-
toms are unsatisfying.12 Although supported employment is
superior to other modes of vocational rehabilitation for peo-
ple with severe mental illness, there are few studies on the
impact of negative symptoms.13 Social Skills Training (SST)
for schizophrenia was developed to help people with schizo-
phrenia with difficulties in interpersonal situations and rela-
tionships, some studies suggest that SST can be effective for
improving negative symptoms in the short-term.14,15 Studies
have shown that adjunct music therapy improved negative
symptoms, but the quality of evidence is still low, more
well-designed studies with larger sample size and high qual-
ity are needed to confirm the efficiency of adjunct music
therapy in treating schizophrenia.16 Empirical studies that
have investigated the efficacy of psychosocial treatments
(such as SSTor SCIT) on negative symptoms are accumulating
fast.9,17,18 However, to our knowledge, few of the recent
reviews used a meta-analysis design.

Schizophrenia patients individuals with more pronounced
negative symptoms have been found to exhibit significantly
poorer levels of social skills in conversational and role-play
measures.19 Social skills training (SST) is a form of therapy
that focuses on improving verbal and nonverbal communica-
tion, perception, and responses to social cues. Thereby, SST
enhances patients participants’ social functioning, and their
ability to cope with navigate social situations.20 Several
studies have examined the effects of SST on negative symp-
toms. Some randomized controlled trials found no significant

treatment effect for negative symptoms after SST interven-
tions.21-24 A review identified 11 controlled trials of SST,
within which 5 studies indicated that SST was associated
with a reduction in negative symptoms at posttreatment.9 A
meta-analysis targeting the effect of SST on patients with
schizophrenia found the effect of SST on negative symptoms
to be inconsistent. Another meta-analysis of 22 clinical trials
reported moderate mean effect sizes for negative symp-
toms.25 Turner et al. (2014) reported similar small-to-
medium effect sizes in favor of SST for negative symptoms,
and found SST to be superior to other interventions.26 In
their most recent meta-analysis of 27 clinical trials, Turner
et al. (2018) reported significant medium effects on nega-
tive symptoms for SST [20]. Despite the above studies in clin-
ical schizophrenic samples recommending SST for treating
negative symptoms,15,25,26 another research suggests that
they did not identify any study that tested SST in the nega-
tive symptoms of schizophrenia, thereby positing that there
is little evidence to support this recommendation.27

Social Cognition and Interaction Training (SCIT) is yet
another newly developed psychosocial intervention aimed to
address the core social cognitive deficits found in schizophre-
nia.28 SCIT includes cognitive-behavioral therapy and social
skills training and is delivered in a group setting.29 The effi-
cacy of SCIT in improving social cognition and other functions
in people with schizophrenia has been investigated in previous
studies using controlled trials.30,31 Evidence on the efficacy of
SCIT for negative symptoms, however, is relatively scarce.
Two studies found no significant effects of social cognitive
training programs on the positive and negative symptoms of
schizophrenia or on social functioning.32,33 Another meta-anal-
ysis showed that patients who received SCIT had lower nega-
tive symptom scores.34 Further research is needed to clarify
its potential benefits for negative symptoms.

The present meta-analysis advances prior studies on psycho-
social rehabilitation for schizophrenia by juxtaposing the effi-
cacy of SSTand SCIT in mitigating negative symptoms. We have
two primary objectives: First, both SST and SCIT aim to bolster
individual adaptation to social contexts, enhance social func-
tioning, and elevate the quality of life. In our investigation, we
will amalgamate the effect sizes of both SST and SCIT for a
comprehensive analysis, while also executing distinct meta-
analyses for each. Second, we aim to validate our hypothesis
that SCIT, by fusing cognitive remediation with social skills and
problem-solving training, would result in more pronounced
alleviation of negative symptoms compared to SST.

Methods

Literature search strategy

Without publication year limits, the following keywords
were entered for identifying relevant published studies:
‘social cognitive interaction training’ OR ‘SCIT’ OR ‘social

2

H. Wang, N. Hu, J. Chai et al.



skills training’ OR ‘SST’ AND ‘schizophrenia’ on PubMed,
Web of Science, and PsycINFO. We also screened the poten-
tially eligible articles for previous meta-analyses and unpub-
lished articles. Three authors with expertise in psychiatry
independently conducted eligibility assessments during
three rounds, each involved evaluating titles, abstracts, and
full texts. Any disagreements were resolved through discus-
sion and consensus was reached under the supervision of the
remaining authors.

Inclusion and exclusion criteria

The inclusion criteria for the meta-analysis were studies in
which: (1) all individuals participating in the study were diag-
nosed with schizophrenia; (2) the intervention group received
SST or SCIT in addition to conventional drug therapy, while
the control group received routine medication and care; (3)
validated scales such as PANSS, SANS, CAINS, or BNSS were
used to measure negative symptoms as disease outcome; (4)
the study design was either randomized controlled or cohort
studies. All studies were published in English.

Excluded were studies in which: (1) participants were
with comorbid diagnoses, such as substance abuse or ultra-
high risk of psychosis; (2) data was missing and could not be
obtained by contacting the authors; (3) interventions meth-
ods were mixed (such as SST/SCIT plus oxytocin); (4)
included overlapping samples. Articles that were case
reports, editorials, comments, or review papers were
excluded. Reference lists of literature reviews and relevant
papers were screened for additional potential papers.

Literature quality assessment for included studies

The quality of each study was evaluated using the modified
Jadad scale,35 which consists of seven items grouped into cat-
egories: randomization, blinding strategy, withdrawals/drop-
outs, inclusion/exclusion criteria, adverse effects, and
statistical analysis. Two authors independently assessed the
quality of each included study, and any discrepancies were
resolved through discussion to reach a consensus. All studies
included in this meta-analysis had Jadad scores of 3 or higher.

Data extraction

The data extracted for the meta-analysis were as follows:
patient participant characteristics (mean age, gender ratio,
sample size, diagnosis, and initial positive symptom score),
intervention details (type, form, frequency, duration), con-
trol interventions (type, frequency, active/waitlist control),
first author’s name, year of publication, and outcome data
of included patients. If data were not provided in the study,
it was marked as "NR" (not reported). If multiple studies con-
tained overlapping data from the same population, the one
with the largest sample size was used in the analysis. Two
authors independently extracted the data, and any inconsis-
tencies were discussed with the third author before reaching
a consensus.

Effect measures

To assess the effectiveness of SST/SCIT, we calculated the
standard mean difference (SMD) for each study and the

pooled SMD. An SMD between 0.2 and 0.5 was considered
indicative of mild-to-moderate efficacy, while an SMD
between 0.5 and 0.8 indicated moderate-to-large efficacy,
in accordance with Cohen’s criteria.36 To assess the hetero-
geneity in effect sizes, I2 was applied which determine the
proportion of variability due to true differences between
studies rather than chance. A fixed-effect meta-analysis
assumes a common effect size across all studies, whereas a
random-effects meta-analysis estimates the mean of a dis-
tribution of effects. The choice of computational model for
meta-analysis should be based on the expected similarity of
effect sizes across studies and analytical goals.37

Statistical analysis

To determine statistical significance, we used a significance
level of p < 0.05 and conducted all analyses using R (version
3.5.3) with the “meta” or “metafor” packages.38 Our meta-
analysis consisted of five steps. First, we assessed the quality
of the included studies using the Jadad scale, with studies
scoring less than 3 on the scale being excluded. Second, we
assessed publication bias using Egger’s test and presented a
funnel plot for visual inspection. Third, we conducted a sen-
sitivity analysis to identify studies that contributed to high
heterogeneity, excluding any study that caused a change in
heterogeneity greater than 5%. Fourth, we calculated the
pooled effect size based on the SMD. Finally, we conducted
subgroup analysis and meta-regression analysis to explore
sources of heterogeneity in the effect sizes of SST/SCITs for
negative symptoms and to identify potential factors influ-
encing their efficacy. This study adhered to the Preferred
Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA) guidelines,39 including careful definition of selec-
tion criteria and data analyses of interest.

Results

Study selection

We initially identified a total of 1060 potential articles by
screening their titles, of which 328 articles were selected
for abstract screening. Following this, two investigators con-
ducted a thorough review of the selected articles to deter-
mine their eligibility for inclusion in the study. Ultimately, a
total of 23 articles, with 1441 participants, met the inclusion
and exclusion criteria and were included in the meta-analy-
sis. A detailed flowchart illustrating the study selection pro-
cess is presented in Fig. 1.

Characteristics of the included studies

Table 1 presents a summary of the 23 studies that were
included in the meta-analysis. These studies were conducted
in various regions across the world, including Asia (4 stud-
ies), Europe (12 study), Africa (1 study), and North America
(6 studies). The studies evaluated a range of interventions,
including Social Cognition and Interaction Training (SCIT),
Social Cognition Skills Training (SCST), Metacognitive and
Social Cognitive Training (MSCT), Social Cognitive Training
Programme (SCTP), Social Cognition Training (SCT), Social
Cognition Training with Cognitive Remediation, Social Skills
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Training (SST), Psychosocial Skills Training (PSST), the Com-
munity Chinese version of the Community Re-Entry Module
(CRM), the Functional Assessment Short Test (FAST), and Life
Skills Training (LST). The number of studies assessing each
intervention varied, with SCIT being the most frequently
evaluated intervention (15 studies), followed by SST (8 stud-
ies). Table 1 provides more detailed information about the
included studies and their characteristics.

Quality assessment and publication bias of the
included studies

Studies were assessed for their quality using the Jadad scale,
and all studies included in the analyses scored higher than 3.
Please refer to Table S1 (in Supplemental Materials) for the
Jadad scale items of each included study. Publication bias
was assessed by illustrating a funnel plot and by Egger’s
test. The results showed no evidence of publication bias
(p = 0.20) (Fig. S1 in Supplemental Materials).

Sensitivity analysis

To identify studies contributing to high heterogeneity, we
conducted a sensitivity analysis for the included studies,
no study has a greater change than 5% effect on I2 and no
study was subsequently excluded (Fig. S2 in Supplemental
Materials).

Effect size of SSTand SCIT for negative symptoms

We calculated the effect sizes of SST and SCIT interventions
(both included SST and SCIT) for the reduction of negative
symptoms using the standardized mean difference (SMD).
Out of the 23 included studies, all compared SST and SCIT
interventions with treatment as usual (TAU) in terms of neg-
ative symptom scores in patients individuals with schizo-
phrenia. The estimated effect size was statistically
significant (SMD = �0.28, 95% CI [�0.38; �0.18], p < 0.001),
with moderate heterogeneity observed among the studies
(I2 = 33.9%). The forest plots displaying the pooled effect
sizes are presented in Fig. 2.

Subgroup analysis

Subgroup analysis were caried out to compare the effi-
cacy of SST and SCIT in treating negative symptoms. The
effect sizes of SST and SCIT were indicated by the SMD.
The pooled SMD and 95% confidence interval (CI) for SST
was �0.44 (95% CI: �0.60 to �0.28), while the pooled
SMD and 95% CI for SCIT was �0.16 (95% CI: �0.30 to
�0.02). The results indicated that SST was more effective
in improving negative symptoms compared to SCIT
(p = 0.008). Forest plots of pooled effects are shown in
Fig. 3.

Fig. 1 Flowchart of the included studies.
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Table 1 The included studies.

Author Year Age (Years) Area Male/

Female

Diagnosis

Criteria

Sample

Size

Comparison

Group

Outcome

measurements

Sessions

Lahera et al.(2021) 2021 SCIT: 43.5 § 9.3

TAU: 42.5 § 8.9

Spain 69/31 DSM-IV 100 TAU PANSS,FEIT, FEDT, PSP 12 sessions

Lim et al.(2020) 2020 SCST:48.14§ 7.02

TAU:44.95§ 11.10

Korea 12/30 DSM-IV 42 TAU PANSS,FEIT, QLS 12sessions

Abaoglu et al.(2020) 2020 LST: 40.33§ 11.90

TAU:38.89§ 9.38

Turkey 19/13 DSM-IV 32 TAU PANSS, SFS, CGI 16 sessions

Karaman et al.(2020) 2020 PSST:35.62§12.808

CMHC:43.23§9.345

TAU:38.95§8.225

Turkey 42/22 DSM-5 64 CMCH,TAU PANSS, SFS 18sessions

Kanie et al.(2019) 2019 SCIT:35.5 § 10.15

TAU:37.5 § 9.6

Japan 37/27 DSM-IV 64 TAU PANSS, SCSQ, TOM,

SFS

12sessions

Inchausti et al.(2018) 2018 MOSST: 38.08 § 12.09

SST:37.30§13.01

Spain 38/31 ICD-10 69 SST PANSS, PSP, SCFAC 16 sessions

lindenmayer et al.

(2018)

2018 SCT+CRT: 41.00§

12.12

CRT:42.69§ 11.18

USA 56/22 DSM-IV 78 CRT PANSS, PSP, FEIT 36sessions

Marono Souto et al.

(2018)

2018 SCT: 38.47§ 7.88

TAU:39.87§ 6.12

Spain 47/13 DSM-IV 60 TAU PANSS, AIHQ 12sessions

Kang et al.(2016) 2016 SST+Tai-

chi:46.4 § 11.9

TAU:45.4 § 12.3

China 116/128 ICD-10 244 TAU PANSS, WHOQOL 24 sessions

Pena et al.(2016) 2016 REHACOP:39.87§ 9.5

TAU:38.13§ 10.1

Spain 73/28 DSM-IV 101 TAU PANSS, QWB, TOM 39sessions

Vazquez-Campo et al.

(2016)

2016 SCT: 37.40§ 8.79

TAU:41.78§ 9.39

Spain 12/7 DSM-IV 19 TAU PANSS, AIHQ,TOM 12sessions

Fernandez-gonzalo et

al.(2015)

2015 SCIT: 30.9 § 5.9

TAU:30.02§7.4

Spain 34/19 DSM-IV 53 TAU PANSS, IPSAQ,TOM,

SFS

32sessions

Roberts et al.(2014) 2014 SCIT : 40.0 § 12.2;

TAU:39.4 § 10.8

USA 44/22 DSM-IV 66 TAU PANSS, SSPA, GSFS,

QLS

20 sessions

Rocha, Nuno et al.

(2013)

2013 MSCT:38.63§8.88

TAU:35.94§8.69

Portugal 31/4 DSM-IV 35 TAU PANSS, LSP 18sessions

Gohar et al.(2013) 2013 SCST:32.95§ 10.86;

CG:30.75 § 10.58

Egypt 34/8 DSM-IV 42 CG PANSS 16 sessions

Rus-calafell et al.(2013) 2013 SST: 42.39 § 8.1;

TAU: 37.54 § 8.054

Spain 25/6 DSM-IV-TR 31 TAU PANSS, SFS 24 sessions

Tas et al.(2012) 2012 SCIT: 33.32§11.57

TAU: 34.62§ 10.06

Turkey 33/22 DSM-IV 45 TAU PANSS, FEIT, FEDT,

IPSAQ

14 sessions

lindenmayer et al.

(2013)

2012 SCT+CR: 43.95§ 11.2

CR: 42.48§ 9.09

USA 48/11 DSM-IV 59 CR PANSS, MCCB, MSCEIT 24sessions

Gil Sanz et al.(2009) 2009 SCTP: 32.29§8.36

TAU: 41.43 § 9.03

Spain 7/7 ICD-10 14 TAU PANSS, WHOQOL 20 sessions
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Meta-regression analysis

We conducted a meta-regression analysis to examine the
potential influences of the following continuous variables:
year of publication, gender ratio (male percentage), mean
age, sessions of intervention, duration of illness, and base-
line positive symptoms, on the effect size of the interven-
tions for negative symptoms. Results showed that none of
the above variables had a significant influence on the effect
sizes of the interventions for negative symptoms (p > 0.05).
Detailed meta-regression results are summarized in Table 2.

Discussion

The current meta-analysis encompassing 1441 patients par-
ticipants, with schizophrenia found notable effectiveness of
both SST and SCIT on treating negative symptoms of schizo-
phrenia. Specifically, SST had a moderate to large effect on
negative symptoms, while the effect size of SCIT was rela-
tively lower. Subgroup analyses demonstrated significant dif-
ferences in the efficacy of the two interventions on negative
symptoms, suggesting that SST may be more effective than
SCIT in treating negative symptoms.

The study found that SST had a moderate to large effect
on reducing negative symptoms. It might be speculated that
SST’s effectiveness in improving negative symptoms lies in
its inherent procedure. First, the group format of the SST
intervention allows for ample rehearsal opportunities for all
participants. By using behavioral therapy techniques such as
role play, participants acquire and practice the required
skills, then either positive or corrective feedback is given
accordingly. Through behavioral practice, participants
observe and repeat the skills until they can successfully use
them in real-life situations. Homework assignments are then
given to motivate participants to implement these commu-
nication skills in their everyday lives.9,20 This training estab-
lishes a belief in interpersonal communication and improves
patients participants ’ social adjustment, capacity to live
independently, and daily learning skills, thereby promoting
interpersonal interaction, and reducing social withdrawal.

Second, conversation and expressive skill training are the
primary content of SST.40 This training improves patients
participants’ conversational expression skills, increases
their interest in social contact, and improves their expres-
sion through verbal and non-verbal means (e.g., eye con-
tact, facial expression, language fluency, gestures, and
posture). Since negative symptoms of schizophrenia involve
both motivational and expressive deficits, through improving
patients participants ’ expression ability, social skills train-
ing may help to reduce speech poverty.

Third, negative symptoms can serve as significant predic-
tors of schizophrenic patients participants’ social function-
ing outcome.5 Passive-apathy, social withdrawal and active
social avoidance are crucial determinants of social function-
ing. Most existing studies have found that SST improved
social functioning of schizophrenia patients individuals,14,15

which in turn may promote the alleviating of negative symp-
toms. In fact, SST may also help to reduce social discomfort
and negativity in social interactions, thereby improving indi-
rect negative symptoms. Overall, SST has been identified as
a core technology for social skill intervention and is thought
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Fig. 2 Forest plots of the meta-analysis of SSTand SCIT for negative symptoms.

Fig. 3 Forest plots of the subgroup analysis: comparison of the efficacy of SSTand SCIT for negative symptoms.
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to be essential for improving social function. Furthermore,
SST is continuously developing and improving. Its future
developments may well be depended on the addition of new
social skill intervention components related to negative
symptoms of schizophrenia.

The current study also found small to moderate effect
size of SCIT in treating negative symptoms.34,41,42 Similarly,
the effects of SCIT on negative symptoms may be attribut-
able to several factors. Firstly, a number of previous studies
have demonstrated that SCIT had a significant impact on
emotion recognition of schizophrenia patients.32,33,43,44 The
first stage of the SCIT protocol being emotion recognition
training, which helps patients participants, improve their
ability to identify others’ emotions through facial expres-
sions or tone of voice. Subsequently, patients participants
may learn to identify and perceive their own and others’
emotions more effectively, increasing their empathic abili-
ties, thus alleviating emotional deficits associated with neg-
ative symptoms. Secondly, previous research suggested
negative symptoms to be significantly associated with diffi-
culties in theory of mind (ToM),45-47 and some previous stud-
ies found a strong relationship between inactive Type of ToM
and negative symptoms,48-50 suggesting that improving a
patient’s participant’s ToM may improve the dynamic deficits
associated with negative symptoms. In regard of this finding,
several studies reported that SCIT had a significant impact
on levels of ToM.32,43 The second stage of SCIT intervention
is "figuring out situations," which teaches patients partici-
pants how to recognize personal problems and improve their
ability to infer the thoughts or intentions of others. Further-
more, negative symptoms were also associated with lower
self-esteem, less self-serving bias, negative self-concepts
related to interpersonal abilities, and dysfunctional accep-
tance beliefs.46

According to Wang et al. (2013), social skills and social
cognition play a critical role in the recovery of social func-
tioning in patients individuals with schizophrenia.51 In the
procedure of SST, training of interpersonal communication
and conversational skills reduced patients individuals’ aso-
ciality and poverty of speech, thus decreased their negative
symptoms.9,20 In SCIT protocol, on the other hand, empathy
and emotional expression are the main target which may be
helpful in addressing anhedonia and affective expression
deficiency.32,33,43,44 Regardless of the type of intervention,
it is critical to pay attention to negative symptoms, as they
are key to the recovery of social function.

In addition, digital psychiatry is on the rise.52 Studies that
digitized SST and SCIT emerged, which applied computer-
assisted interventions among clinical patients individuals.14

Although their efficacy still needs to be validated in larger
samples. Digital interventions for social cognition currently
focus on emotion recognition (ER) and ToM.50,53 Moreover,
virtual reality technology can also be adjusted into proce-
dures of both SST and SCIT. In one study, immersive virtual
reality provided a safe learning environment for patients
individuals who rejected social interaction, offering oppor-
tunities for them to practice social skills that were difficult
to rehearse outside the virtual realm. This technology has
been reported to have good tolerability and high patient
participant satisfaction.54 Both computer-based digital
intervention and VR-based intervention have the potential
to improve the acceptability and universality of interven-
tions and help individuals with schizophrenia better inte-
grate into society.

This study is subject to two primary limitations. First, our
relatively modest sample size restricts the generalizability
of our findings. Future investigations with more extensive
cohorts are essential to validate the impact of SST and SCIT
on schizophrenia’s negative symptoms. Second, our regres-
sion analysis failed to pinpoint any notable predictors that
might determine the efficacy of the interventions on nega-
tive symptoms. This underscores the need for further
research to unearth potential predictors that might influ-
ence the success of these treatments.

Conclusion

Both SST and SCIT have demonstrated efficacy in mitigating
the negative symptoms of schizophrenia, with SST emerging
as the more robust approach. In light of these outcomes,
there’s a heightened need to prioritize addressing negative
symptoms in rehabilitative interventions. Going forward,
intervention strategies should emphasize elements that par-
ticularly address these negative symptoms.
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Table 2 The meta-regression analysis for the efficacy of SSTand SCIT to negative symptoms in schizophrenia.
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Baseline positive symptoms 0.0461 41.29% 1.70 0.00% 0.7612

Note: tau2: The estimated amount of residual heterogeneity; I2: The residual heterogeneity; H2: The unaccounted variability; R2: The
amount of heterogeneity accounted for.

8

H. Wang, N. Hu, J. Chai et al.



Ethical considerations

This work is meta-meta-analysis; no additional permission
or informed consent were needed.

Funding

This work was supported by the National Natural Science
Foundation of China (NSFC) under Grant No. 82001445, and
the Natural Science Foundation of Beijing Municipality under
Grant No. 7232057, Beijing Hospitals Authority Youth Pro-
gramme Grant No. QML20211203, QML20232006.

Author contributions

Hong Wang contributed as the first author, responsible for
drafting the initial manuscript. Na Hu, Jiabao Chai, Wenqian
Huang, Xuanzi Zhou, Hanxue Yang, and Ying Li participated
in the research and provided critical revisions to the manu-
script. Ying Li served as the corresponding author and over-
saw the final review and approval of the manuscript. All
authors read and approved the final version of the manu-
script.

Acknowledgement

We would like to express our sincere appreciation to all the
authors for their valuable contributions to this research.
Each author has played a crucial role in the development
and completion of this work. We acknowledge their dedica-
tion, expertise, and collaborative spirit throughout the
project.

Supplementary materials

Supplementary material associated with this article can be
found in the online version at doi:10.1016/j.ejpsy.2023.100246.

References

1. Karaman IGY, Kasal MI, Ingec C, Yastibas C, Gulyuksel F, Gulec M.

Effect of adjunct psychosocial skills training on social function-

ing of schizophrenia patients who get occupational therapy in a
community mental health center: a comparative study. Noro

Psikiyatr Ars. 2020;57(3):248−53.

2. Schutt RK, Xie H, Mueser KT, Killam MA, Delman J, Eack SM. Cog-
nitive Enhancement Therapy vs social skills training in schizo-

phrenia: a cluster randomized comparative effectiveness

evaluation. BMC Psychiatry. 2022;22(1):583.

3. Molstrom I-M, Nordgaard J, Urfer-Parnas A, Handest R, Berge J,
Henriksen MG. The prognosis of schizophrenia: a systematic

review and meta-analysis with meta-regression of 20-year fol-

low-up studies. Schizophr. Res. 2022;250:152−63.

4. Galderisi S, Mucci A, Buchanan RW, Arango C. Negative symp-
toms of schizophrenia: new developments and unanswered

research questions. Lancet Psychiatry. 2018;5(8):664−77.

5. Robertson BR, Prestia D, Twamley EW, Patterson TL, Bowie CR,
Harvey PD. Social competence versus negative symptoms as

predictors of real world social functioning in schizophrenia.

Schizophr Res. 2014;160(1−3):136−41.
6. Green MF, Horan WP, Lee J, McCleery A, Reddy LF, Wynn JK.

Social disconnection in schizophrenia and the general commu-

nity. Schizophr Bull. 2018;44(2):242−9.
7. Addington J, Liu L, Santesteban-Echarri O, Brummitt K, Braun

A, Cadenhead KS. Cognitive behavioural social skills training:

methods of a randomized controlled trial for youth at risk of

psychosis. Early Interv Psychiatry. 2021;15(6):1626−36.
8. Lahteenvuo M, Tiihonen J. Antipsychotic polypharmacy for the

management of schizophrenia: evidence and recommendations.

Drugs. 2021;81(11):1273−84.

9. Elis O, Caponigro JM, Kring AM. Psychosocial treatments for
negative symptoms in schizophrenia: current practices and

future directions. Clin Psychol Rev. 2013;33(8):914−28.

10. Li Y, Sun K, Liu D, Chen MX, Li G, Ma J. The effects of combined

social cognition and interaction training and paliperidone on
early-onset schizophrenia. Front Psychiatry. 2020;11:525492.

11. Mahmood Z, Van Patten R, Keller AV, Lykins HC, Perivoliotis D,

Granholm E. Reducing negative symptoms in schizophrenia: fea-
sibility and acceptability of a combined cognitive-behavioral

social skills training and compensatory cognitive training inter-

vention. Psychiatry Res. 2021;295:113620.

12. Klingberg S, Wolwer W, Engel C, Wittorf A, Herrlich J, Meisner
C. Negative symptoms of schizophrenia as primary target of

cognitive behavioral therapy: results of the randomized clinical

TONES study. Schizophr Bull. 2011;37(2):S98−S110. suppl.

13. McGurk SR. Cognitive training and supported employment for
persons with severe mental illness: one-year results from a ran-

domized controlled trial. Schizophr Bull. 2005;31(4):898−909.

14. Kurtz MM, Mueser KT, Thime WR, Corbera S, BE Wexler. Social
skills training and computer-assisted cognitive remediation in

schizophrenia. Schizophr Res. 2015;162(1−3):35−41.

15. Turner DT, McGlanaghy E, Cuijpers P, van der Gaag M, Karyotaki

E, MacBeth A. A meta-analysis of social skills training and
related interventions for psychosis. Schizophr Bull. 2018;44

(3):475−91.

16. Jia R, Liang D, Yu J, Lu G, Wang Z, Wu Z. The effectiveness of

adjunct music therapy for patients with schizophrenia: a meta-
analysis. Psychiatry Res. 2020: 293.

17. Aleman A, Lincoln TM, Bruggeman R, Melle I, Arends J, Arango

C. Treatment of negative symptoms: where do we stand, and

where do we go? Schizophr Res. 2017;186:55−62.
18. Wu Q, Wang X, Wang Y, Long Y-J, Zhao J-P, Wu R-R. Develop-

ments in biological mechanisms and treatments for negative

symptoms and cognitive dysfunction of schizophrenia. Neurosci
Bull. 2021;37(11):1609−24.

19. Jackson HJ, Minas IH, Burgess PM, Joshua SD, Charisiou J, IM C.

Negative symptoms and social skills performance in schizophre-

nia. Schizophr. Res. 1989(2):457−63.
20. Aruldass P, Sekar TS, Saravanan S, Samuel R, KS Jacob. Effec-

tiveness of social skills training groups in persons with severe

mental illness: a pre-post intervention study. Indian J Psychol

Med. 2022;44(2):114−9.
21. Gohar SM, Hamdi E, El Ray LA, Horan WP, Green MF. Adapting

and evaluating a social cognitive remediation program for

schizophrenia in Arabic. Schizophr Res. 2013;148(1−3):12−7.
22. Tas C, Danaci AE, Cubukcuoglu Z, Brune M. Impact of family

involvement on social cognition training in clinically stable out-

patients with schizophrenia − a randomized pilot study. Psychi-

atry Res. 2012;195(1−2):32−8.
23. Rus-Calafell M, Gutierrez-Maldonado J, Ortega-Bravo M, Ribas-

Sabate J, Caqueo-Urizar A. A brief cognitive-behavioural social

skills training for stabilised outpatients with schizophrenia: a

preliminary study. Schizophr Res. 2013;143(2−3):327−36.
24. Inchausti F, Garcia-Poveda NV, Ballesteros-Prados A, Ortuno-

Sierra J, Sanchez-Reales S, Prado-Abril J. The effects of meta-

cognition-oriented social skills training on psychosocial

9

The European Journal of Psychiatry 38 (2024) 100246

https://doi.org/10.1016/j.ejpsy.2023.100246
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0001
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0001
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0001
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0001
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0001
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0002
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0002
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0002
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0002
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0003
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0003
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0003
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0003
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0004
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0004
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0004
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0005
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0005
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0005
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0005
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0006
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0006
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0006
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0007
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0007
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0007
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0007
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0008
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0008
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0008
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0009
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0009
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0009
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0010
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0010
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0010
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0011
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0011
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0011
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0011
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0011
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0012
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0012
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0012
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0012
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0013
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0013
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0013
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0014
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0014
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0014
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0015
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0015
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0015
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0015
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0016
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0016
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0016
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0017
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0017
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0017
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0018
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0018
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0018
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0018
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0019
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0019
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0019
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0020
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0020
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0020
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0020
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0021
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0021
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0021
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0022
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0022
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0022
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0022
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0023
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0023
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0023
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0023
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0024
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0024
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0024


outcome in schizophrenia-spectrum disorders: a randomized

controlled trial. Schizophr Bull. 2018;44(6):1235−44.
25. Kurtz MM, Mueser KT. A meta-analysis of controlled research on

social skills training for schizophrenia. J Consult Clin Psychol.

2008;76(3):491−504.
26. Turner DT, van der Gaag M, Karyotaki E, Cuijpers P. Psychologi-

cal interventions for psychosis: a meta-analysis of comparative

outcome studies. Am J Psychiatry. 2014;171(5):523−38.

27. Riehle M, Bohl MC, Pillny M, Lincoln TM. Efficacy of psychologi-
cal treatments for patients with schizophrenia and relevant

negative symptoms: a meta-analysis. Clin Psychol Eur. 2020;2

(3):e2899.

28. Lo PMT, Lui SSY, Law CKM, Roberts DL, Siu AMH. A randomized
controlled trial of social cognition and interaction training for

persons with first episode psychosis in Hong Kong. Front Psychia-

try. 2023: 14.

29. Combs DR, Elerson K, Penn DL, Tiegreen JA, Nelson A, Ledet SN.
Stability and generalization of social cognition and interaction

training (SCIT) for schizophrenia: six-month follow-up results.

Schizophr Res. 2009;112(1−3):196−7.
30. Combs DR, Adams SD, Penn DL, Roberts D, Tiegreen J, Stem P.

Social cognition and interaction training (SCIT) for inpatients

with schizophrenia spectrum disorders: preliminary findings.

Schizophr Res. 2007;91(1−3):112−6.
31. Roberts DL, Combs DR, Willoughby M, Mintz J, Gibson C, Rupp B.

A randomized, controlled trial of social cognition and interac-

tion training (SCIT) for outpatients with schizophrenia spectrum

disorders. Br J Clin Psychol. 2014;53(3):281−98.
32. Kurtz MM, Richardson CL. Social cognitive training for schizo-

phrenia: a meta-analytic investigation of controlled research.

Schizophr Bull. 2012;38(5):1092−104.
33. Yeo H, Yoon S, Lee J, Kurtz MM, Choi K. A meta-analysis of the

effects of social-cognitive training in schizophrenia: the role of

treatment characteristics and study quality. Br J Clin Psychol.

2022;61(1):37−57.
34. Tang Y, Yu L, Zhang D, Fang F, Yuan Z. The effect of social cogni-

tive interaction training on schizophrenia: a systematic review

and meta-analysis of comparison with conventional treatment.

Biomed Res Int. 2022;2022:3394978.
35. Jadad AR, Moher D, Klassen TP. Guides for reading and inter-

preting systematic reviews: II. How did the authors find the

studies and assess their quality? Arch Pediatr Adolesc Med.

1998;152(8):812−7.
36. Cohen J. Statistical power analysis for the behavioral sciences.

Lawrence Earlbaum Associates. 1988.

37. Borenstein M, Hedges LV, Higgins JP, HR Rothstein. A basic intro-
duction to fixed-effect and random-effects models for meta-

analysis. Res Synth Methods. 2010;1(2):97−111.

38. Balduzzi S, Rucker G, Schwarzer G. How to perform a meta-

analysis with R: a practical tutorial. Evid Based Ment Health.
2019;22(4):153−60.

39. Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew

M. Preferred reporting items for systematic review and meta-

analysis protocols (PRISMA-P) 2015: elaboration and explana-
tion. BMJ. 2015;350:g7647.

40. Chien H-C, Ku C-H, Lu R-B, Chu H, Tao Y-H, Chou K-R. Effects of

social skills training on improving social skills of patients with
schizophrenia. Arch Psychiatr Nurs. 2003;17(5):228−36.

41. Eack SM, Mesholam-Gately RI, Greenwald DP, Hogarty SS, MS

Keshavan. Negative symptom improvement during cognitive
rehabilitation: results from a 2-year trial of cognitive enhance-

ment therapy. Psychiatry Res. 2013;209(1):21−6.

42. Lahera G, Reboreda A, Vallespi A, Vidal C, Lopez V, Aznar A.

Social cognition and interaction training (SCIT) versus training
in affect recognition (TAR) in patients with schizophrenia: a ran-

domized controlled trial. J Psychiatr Res. 2021;142:101−9.

43. Rocha NBF, Queir�os C. Metacognitive and social cognition train-

ing (MSCT) in schizophrenia: a preliminary efficacy study. Schiz-
ophr Res. 2013;150(1):64−8.

44. Tan BL, Lee SA, Lee J. Social cognitive interventions for people

with schizophrenia: a systematic review. Asian J Psychiatr.

2018;35:115−31.
45. Bell MD, Corbera S, Johannesen JK, Fiszdon JM, Wexler BE.

Social cognitive impairments and negative symptoms in schizo-

phrenia: are there subtypes with distinct functional correlates?
Schizophr Bull. 2013;39(1):186−96.

46. Lincoln TM, Mehl S, Kesting ML, Rief W. Negative symptoms and

social cognition: identifying targets for psychological interven-

tions. Schizophr Bull. 2011;37(Suppl 2):S23−32. Suppl 2.
47. Yolland COB, Carruthers SP, Toh WL, Neill E, Sumner PJ, Thomas

EHX. The relationship between negative symptoms and

both emotion management and non-social cognition in schizo-

phrenia spectrum disorders. J Int Neuropsychol Soc. 2021;27
(9):916−28.

48. d’Arma A, Isernia S, Di Tella S, Rovaris M, Valle A, Baglio F. Social

cognition training for enhancing affective and cognitive theory
of mind in schizophrenia: a systematic review and a meta-anal-

ysis. J Psychol. 2021;155(1):26−58.

49. Gordon A, Davis PJ, Patterson S, Pepping CA, Scott JG, Salter K.

A randomized waitlist control community study of social cogni-
tion and interaction training for people with schizophrenia. Br J

Clin Psychol. 2018;57(1):116−30.

50. Vass E, Simon V, Fekete Z, Lencse L, Ecseri M, Kis B. A novel vir-

tual reality-based theory of mind intervention for outpatients
with schizophrenia: a proof-of-concept pilot study. Clin Psychol

Psychother. 2021;28(3):727−38.

51. Wang Y, Roberts DL, Xu B, Cao R, Yan M, Jiang Q. Social cogni-

tion and interaction training for patients with stable schizo-
phrenia in Chinese community settings. Psychiatry Res.

2013;210(3):751−5.

52. Hariman K, Ventriglio A, Bhugra D. The future of digital psychia-
try. Curr Psychiatry Rep. 2019;21(9):88.

53. Marono Souto Y, Vazquez Campo M, Diaz Llenderrozas F, Rodri-

guez Alvarez M, Mateos R, Garcia Caballero A. Randomized clin-

ical trial with e-motionaltraining((R)) 1.0 for social cognition
rehabilitation in schizophrenia. Front Psychiatry. 2018;9:40.

54. Vazquez-Campo M, Marono Y, Lahera G, Mateos R, Garcia-Cabal-

lero A. e-Motional Training(R): pilot study on a novel online

training program on social cognition for patients with schizo-
phrenia. Schizophr Res Cogn. 2016;4:10−7.

10

H. Wang, N. Hu, J. Chai et al.

http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0024
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0024
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0025
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0025
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0025
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0026
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0026
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0026
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0027
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0027
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0027
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0027
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0028
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0028
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0028
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0028
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0029
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0029
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0029
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0029
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0030
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0030
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0030
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0030
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0031
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0031
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0031
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0031
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0032
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0032
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0032
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0033
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0033
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0033
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0033
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0034
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0034
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0034
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0034
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0035
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0035
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0035
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0035
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0036
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0036
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0037
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0037
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0037
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0038
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0038
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0038
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0039
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0039
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0039
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0039
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0040
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0040
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0040
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0041
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0041
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0041
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0041
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0042
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0042
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0042
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0042
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0043
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0043
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0043
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0043
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0044
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0044
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0044
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0045
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0045
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0045
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0045
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0046
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0046
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0046
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0047
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0047
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0047
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0047
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0047
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0048
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0048
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0048
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0048
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0049
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0049
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0049
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0049
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0050
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0050
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0050
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0050
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0051
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0051
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0051
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0051
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0052
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0052
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0053
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0053
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0053
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0053
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0054
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0054
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0054
http://refhub.elsevier.com/S0213-6163(23)00059-9/sbref0054

	The efficacy of social skills training (SST) and social cognition and interaction training (SCIT) for negative symptoms: A meta-analysis
	Introduction
	Methods
	Literature search strategy
	Inclusion and exclusion criteria
	Literature quality assessment for included studies
	Data extraction
	Effect measures
	Statistical analysis

	Results
	Study selection
	Characteristics of the included studies
	Quality assessment and publication bias of the included studies
	Sensitivity analysis
	Effect size of SST and SCIT for negative symptoms
	Subgroup analysis
	Meta-regression analysis

	Discussion
	Conclusion
	Declaration of Competing Interest
	Registration information
	Ethical considerations
	Funding
	Author contributions
	Acknowledgement

	Supplementary materials
	References



