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Deficits in social cognition are common in people with
psychotic disorders and negatively impact functioning.
Social Cognition Training (SCT) has been found to im-
prove social cognition and functioning, but it is unknown
which interventions are most effective, how characteris-
tics of treatments and participants moderate efficacy, and
whether improvements are durable. This meta-analysis
included 46 randomized studies. SCTs were categorized
according to their focus (targeted/broad-based) and in-
clusion of cognitive remediation therapy (CRT). Network
meta-analysis was conducted, using both direct (original)
and indirect (inferred from the network of comparisons)
evidence. All SCT types were compared to treatment as
usual (TAU; the chosen reference group). Moderators of
outcome were investigated with meta-regression and long-
term efficacy with multivariate meta-analysis. Compared
to TAU, emotion perception was improved by targeted
SCT without CRT (d = 0.68) and broad-based SCT
without CRT (d = 0.46). Individual treatments worked
better for emotion perception. All treatments significantly
improved social perception (active control, d = 0.98, tar-
geted SCT with and without CRT, d = 1.38 and d = 1.36,
broad-based SCT with and without CRT, d = 1.45 and
d = 1.35). Only broad-based SCT (d = 0.42) improved
ToM. Broad-based SCT (d = 0.82 without and d = 0.41
with CRT) improved functioning; group treatments
worked significantly better. Male gender was negatively
related to effects on social functioning and psychiatric
symptoms. At follow-up, a moderate effect on social func-
tioning (d = 0.66) was found. No effect was found on attri-
bution, social cognition (miscellaneous), and psychiatric
symptoms. While targeted SCT is the most effective for
emotion perception and social perception, broad-based
SCT produces the best overall outcomes. CRT did not en-
hance SCT effects.
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Introduction

Psychotic disorders (ie, schizophrenia, schizoaffective
disorder, and other diagnoses on the psychotic spectrum)
can significantly impair work, relationships, and social
functioning.! These functional disabilities are predicted
by deficits in social cognition, which are commonly ob-
served in people with psychosis.*

Social cognition refers to the cognitive processes in-
volved in understanding social situations and other
people. It is generally divided into different sub-domains:
emotion perception and processing (the ability to recog-
nize emotions), social perception and knowledge (under-
standing social cues and social context), Theory of Mind
(ToM; the ability to identify, understand and distinguish
other people’s mental state), and attribution (inferences
about the causes of events and/or behavior). A large
meta-analysis found that people with psychosis have
deficits in nearly all aforementioned domains (ie, emotion
perception, social perception, and ToM, but no difference
in attributional style).?

In the past 2 decades, research efforts have focused on
the improvement of social functioning through Social
Cognition Training (SCT).® SCT is an umbrella term of
psychosocial interventions focused on the rehabilitation
of deficits in social cognition. SCT generally includes
a combination of practicing with social stimuli (eg,
pictures), and learning strategies to cope with deficits
(eg, verbalizing salient emotional features).” SCT can
be divided into 2 categories: targeted interventions, fo-
cusing on 1 or 2 specific domains of social cognition
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(eg, Training of Affect Recognition®) and broad-based
SCT, targeting most or all domains of social cogni-
tion (eg, Social Cognition & Interaction Training’).
Furthermore, some SCTs (eg, Cognitive Enhancement
Training'’) combine SCT with “Cognitive Remediation
Therapy” (CRT), as improvement of neurocognition
could provide an important foundation for social cog-
nitive improvement.'!

A meta-analysis (k = 19, n = 692) aggregating all forms
of SCT," found a moderate to large effect on emotion
perception (d = 0.71-1.01), ToM (d = 0.46), social func-
tioning (d = 0.78), and psychotic symptoms (d = 0.68),
but no effect on social perception and attribution. Other
systematic and narrative reviews®!*!'7 have also demon-
strated the efficacy of SCT, but important questions have
remained unanswered.®

First, the efficacy of different SCT types has never
been compared meta-analytically, while interventions
differ considerably. Grant et al'® systematically reviewed
targeted and broad-based SCT, and found an improve-
ment in most outcome domains, irrespective of treatment
type. A small (k = 8, n = 300) meta-analysis'® on targeted
SCT found large improvements in emotion perception
(g = 1.26) and social functioning (k = 3, g = .98). Finally,
Kurtz et al meta-analyzed broad-based SCT without
CRT (k =16, n = 313) and found moderate to large effects
on social cognition (d = 0.40-.1.29). To summarize, while
there is evidence for the efficacy of different SCT types,
a direct, quantitative comparison has not yet been made.

Second, given the variety in the results of SCT studies,
it is likely that treatment outcomes are affected by mod-
erating variables. Only a single study has investigated
moderators of treatment outcome in SCT® Kurtz and
Richardson'? found in their meta-analysis that treat-
ment outcomes were moderated by several variables (eg,
sample age, education level, illness duration and medi-
cation dose, duration of treatment). Since then, several
new randomized controlled trials have been published
(eg, ref.?*??). Since the optimal parameters of SCT, and
whom it benefits, are still largely unknown, it is important
to investigate moderators of SCT outcome.

Third, it remains unclear whether gains from SCT are
sustained after treatment; reviews indicate mostly posi-
tive, but mixed follow-up results.*'* Long-term effects
of SCT have never been meta-analyzed. In sum, there
have been several reviews and meta-analyses addressing
the effects of SCT, but key questions remain, particu-
larly regarding what is effective, for whom, and for how
long.® From the multitude of existing approaches, we do
not know how each one affects different domains of so-
cial cognition; previous reviews and meta-analyses have
lumped all forms of SCT together,!? investigated only one
type of SCT,"®" or used only qualitative methods.'*+!7%
Therefore, this meta-analysis will investigate the fol-
lowing questions:

Social Cognition Training for People With Psychosis

1. What effects do different types of SCT have on social
cognition and measures of generalization (ie, social
functioning and psychiatric symptoms)?

2. Which characteristics of treatments/studies and parti-
cipants moderate the effects of SCT?

3. Are treatment effects of SCT durable (ie, do they per-
sist at follow-up)?

Methods

Systematic Search

In December 2016, PsycInfo and Medline, PubMed,
PiCarta, Embase and Web of Science were searched
for relevant publications. This search was updated in
December 2017 and December 2018. PRISMA guide-
lines?** were followed. The following string was used: ( “so-
cial cogn™ training” OR “social cogn* rehab*” OR “social
cogn® remed*” OR “cognitive remediation” OR “cogn*®
rehab*”) AND (“social cogn™” OR “social functioning”
OR “emotion recognition” OR “theory of mind”) AND
(psycho* OR schizophren® ). Specific interventions (sup-
plementary materials) were searched for using the string
“[intervention name]” AND (psychot®* OR psychos* OR
schizophren®). Reference lists of relevant publications
were checked to identify any missing studies. No spe-
cific time range was used. Eligibility was assessed by 2
independent raters (S.A.N. and E.C.D.vdS.) in 3 rounds:
titles, abstracts, and full texts. In case of disagreement,
publications were reexamined to reach consensus. The
following inclusion criteria were applied:

* Randomized Controlled Trial.

* Published in a peer-reviewed journal.

* Conducted in a sample of people with a psychotic
disorder.

* Document a form of SCT.

» Report at least one outcome domain of social cognition.

* Report quantitative information (eg, means, SDs) from
which effect sizes can be derived. If these were unre-
ported, but measured, authors were contacted to re-
quest the missing data.

* Written in English.

Quality Assessment

The methodological quality of the studies was ap-
praised using the Clinical Trials Assessment Measure for
Psychological Treatments (CTAM?). This instrument has
15 items grouped in 6 categories: sample size and recruit-
ment method, treatment allocation methods, outcome as-
sessment methods, types of control groups, description
of treatment, and statistical methodology. CTAM scores
were extracted by 2 raters (S.A.N. and E.C.D.vdS.). In
case of discrepancies, publications were reviewed to reach
consensus.
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Data Extraction

Data on the following characteristics were extracted: (1)
Sample characteristics; (2) Intervention type and charac-
teristics; (3) Means and SDs or other statistical param-
eters (eg, F-statistic) of outcome measures.

Sample characteristics reported separately per group
were aggregated using a weighted average and SD. The
primary outcome variables were the standardized mean
difference in social cognition, social functioning and
psychiatric symptoms after SCT; specifically, emotion
perception, social perception, ToM, attribution style,
miscellaneous measures of social cognition (measures
that did not fit one specific social-cognitive domain, were
comprised of multiple domains, or were reported as a
composite), social functioning (defined as an individual’s
ability to fulfill societal roles,” including functional ca-
pacity and functioning in work, interpersonal relation-
ships and self-care’*?’), and psychiatric symptoms (e,
total symptom levels or a composite of positive, negative
and general symptoms).

If multiple outcome measures were reported for the
same domain, the measure with the highest reported psy-
chometric quality®®?® was prioritized for the effect size
calculations (supplementary table Al). Outcome meas-
ures were assigned to outcome domains following pre-
vious reviews and meta-analyses.!>!-26:27

Effect of Different Types of SCT: Network
Meta-analysis

To evaluate the effects of different SCT types, network
meta-analyses were performed using the “netmeta”
package in R,” because conventional (pairwise) meta-
analysis can only compare 2 treatments at the same time:
experimental vs control. While calculating the treatment
effect, one is tied to the original comparisons in the lit-
erature, even if a treatment is an experimental treatment
in one study and the control treatment in another. This
means that, if 2 treatments were not directly compared

Table 1. Treatment Type Definitions

by any studies, it is impossible to draw conclusions about
their relative efficacy.

Network meta-analysis, however, allows for compar-
ison of any pair, even those that were never compared
directly, and all interventions at the same time, because it
uses the network of evidence to compare treatments.*® The
assumption is as follows: if treatment A is more effective
than treatment C, and treatment C is more effective than
treatment B, we can deduct that treatment A is more ef-
fective than treatment B, even if A and B have never been
compared directly—because they were both compared to
C.3 Thus, if u denotes the estimate of the treatment ef-
fect, one estimates by inference that pAB = pAC — uBC.

To estimate effect sizes, both direct evidence (original
comparisons) and indirect evidence (deducted compari-
sons) are used. Thus, rather than being forced to classify
treatments as “experimental” or “control,” we can choose
any pair of interventions (eg, broad-based SCT vs treat-
ment as usual, or TAU) and compare them, using: (1) all
studies directly comparing broad-based SCT and TAU:
the direct evidence; and (2) the other treatment compari-
sons in the network (eg, TAU vs targeted SCT, targeted
SCT vs broad-based SCT), to deduct the treatment effect:
the indirect evidence.

Network meta-analysis, therefore, has the benefit
of using available data much more effectively, since all
interventions and control conditions can be compared.
Difterent types of treatments do not need to be aggre-
gated or evaluated in subgroup analyses, but can be
evaluated simultaneously, as a network. Moreover, all
treatments from multi-arm studies can be used, instead
of being forced to choose one pair or to combine groups,
as one would be in pairwise meta-analysis.*

First, treatments were divided across 6 treatment
types, defined in table 1, rated independently by 2 raters
(S.AN. and G.H.M.P) and if necessary, reexamined to
reach consensus. Next, for each treatment arm, a (within-
group) pre-post effect size was calculated. Next, pair-
wise comparisons were calculated for each combination

Type Social Cognition Trained? Neurocognition Trained? Treatments in Category
Treatment as Usual (TAU) No No 18
Active Control Condition (ACC)? No In some cases (cf. table 2). 26
SCT — Targeted (SCTT)® Yes, 1 or 2 domains No 14
SCT — Targeted with CRT (SCTT+)® Yes, 1 or 2 domains Yes 9
SCT - Broad-based (SCTB) Yes, >2 domains No 14
SCT - Broad-based with CRT (SCTB+) Yes, >2 domains Yes 10

Note: SCT, Social Cognition Training.

aIn 7 studies, Cognitive Remediation Therapy (CRT) was used as a control group. Since it is an active form of treatment that does not
explicitly target social cognition, it was classified as an active control group. To investigate a potential treatment effect of CRT, we added

the use of CRT as a variable to the moderator analyses.

"We defined targeted treatments as those targeting 1 or 2 domains of social cognition, as there were several treatments (eg, training of af-
fect recognition®) that predominantly targeted a single domain, but also included some training of a second domain, and therefore were
not as comprehensive as many of the treatments classified as “broad-based.”
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of study arms (direct evidence). Next, direct evidence
and indirect evidence were combined in an arm-based
random-effects network meta-analysis. We chose TAU
as the reference group in the network meta-analysis, as
TAU represents the effect of no additional intervention.
All other treatments (including active control, reflecting
the effect of providing any nonspecific intervention) were
compared to TAU; thus, all effect sizes reported repre-
sent the effect of that intervention vs TAU. The netmeta
package then calculated the indirect treatment compari-
sons and took these into account, as well as the direct
evidence. The outcome statistic used was Cohen’s d on so-
cial cognition, social functioning, and psychiatric symp-
toms for each study arm. We evaluated the consistency
assumption of network meta-analysis by examining Q
and I?> parameters and their significance.

Moderators of Treatment Effect

As treatment/study characteristics, we evaluated method-
ological quality (CTAM score), total time (in hours) of
the intervention, use of groups, type of outcome measure
(static stimuli, eg, pictures, or dynamic stimuli; eg,
videos) and inclusion of CRT. We also examined mean
participant characteristics (age, mean illness duration,
mean years of education, mean medication dose, and per-
centage of male participants) as moderators.

Moderators were evaluated for each outcome domain
with a random-effects meta-regression model using the
“metafor” R package.” Due to the high likelihood of spu-
rious results in meta-regression, permutation tests were
used to correct coefficients and P-values.”*” Permutation
tests work by permuting each row of data to calculate the
statistical model, and comparing these random models to
the unpermuted, original model.”> Many of the moder-
ator variables had missing data. Since only studies with
complete data on each moderator could be used in the
models, resulting in a substantial loss of statistical power
and data, moderator analyses for participant characteris-
tics were first conducted univariately and corrected with
permutation tests. Univariately significant moderators
were added to a meta-regression model with multiple pre-
dictors and corrected with permutation tests.

Durabilityl Long-term Efficacy

To analyze the effect of SCT at follow-up, arandom-eftects
multivariate multilevel model was utilized, analyzing all
outcome domains simultaneously, using the Metafor R
package.” The outcome statistic was the overall Cohen’s
d of the experimental group vs the control group for each
study and domain. Long-term outcome was defined as
a follow-up period of >3 months. Since there was insuf-
ficient data to meta-analyze long-term social cognition
outcome, we evaluated available effect sizes individually
for each study.

Social Cognition Training for People With Psychosis

Calculations

Effect Sizes. A within-group standardized mean differ-
ence between pre- and post-treatment scores was obtained
for each outcome by calculating Cohen’s d for each group’®””
Cohen's d = Post_treatment_mean—Baseline mean (posttreatment

Baseline standard deviation
: / __ Follow up Mean—Baseline mean
analySIS)’ and Cohen's d = Baseline standard deviation (fOI-

low-up analysis). The overall Cohen’s d was computed by
subtracting the effect size of each pair of treatment arms:
Overall effect size (d) = SMDtveament group — SMD Control group- FOT
interpretation of effect sizes, we followed convention,”
classifying <|.2| as very small, |.2|-|.5| as small, |.5]-|.8| as
moderate, and >|.8| as large.

Standard Errors. A standard error of Cohen’s d was com-

puted for each arm™: SE of Cohen's d = 1= 4 %,
in which n refers to the number of participants in each
group, r refers to the correlation between measurements,
and d refers to the effect size for that group. Since pre-
post treatment correlations were not available for in-
dividual study and outcome measures, an r of .7 was
assumed, following other meta-analyses.””®' To ensure
this assumption did not have meaningful consequences
for our conclusions, we conducted sensitivity analyses
with correlations of .3 and .9; results can be found in the
supplementary figures A10 and All.

Variance and Covariance. For the moderator ana-
lyses and the follow-up analyses, sampling vari-

ance was computed for each overall effect size’:
2

Var (d;) = nl, + nl + ﬁ, in which n, and n, refer to

the number of participants in the experimental and con-
trol groups (respectively), and d, stands for the overall
Cohen’s d. '

For the
tween
Covar (dj) = ( w4+ ) Pyt (Sai—g) * i
in which dj and dj* refer to overall Cohen’s d outcome do-
mains pAZ i cgnstitutes the estimated correlation between
2 domains. p? ;- Was estimated by using correlations re-
ported in the literature,®>® extracting recommended
measures.?’ %

covariance be-
calculated’:

follow-up  analysis,
outcome variables was

Results

Search Results

The results of the search are presented in a PRISMA flow
chart (figure 1).

Characteristics of the Sample

The included studies are summarized in table 2. Two*.%
of the 46 studies concerned a follow-up publication to an
original study!®® that was also included. A total of 1979
participants were included in the meta-analytic sample
(n = 1290 male, n = 627 female; 6 studies, total n = 164,
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L did not report gender distribution). The weighted av-
I~ =g erage age of the total sample was 37.5 years (SD = 5.3,
7 23 k = 44, range = 24.6-51.1). The most common diagnosis
5 > N E was schizophrenia (k = 29, n = 1075) and schizophrenia/
©E . | ?Bé ) schizoaffective disorder (kK = 11, n = 664), followed by
£ 3 ) all psychotic disorders (k = 3, n = 182) anc.1 early/ﬁrst-
S,é NG E ‘5’02 episode psyghosm (k=1,n=58). Most stud}es recru%ted
T3 L350 FSh- only outpatients (k = 22, n = 1129), 7 studies recrmted
e e iié) Zi < 2 20 inpatients (n = 226), and 10 studies (n = 470) recruited
§ B ?g 3 "‘§ §"§ = go[[: g both inpatients and outpatients. Five studies (n = 154)
oL H9S %T0 SFA E did not report hospitalization status. The weighted av-
\ = B § 25 erage illness duration was 13.3 years (SD = 5.8; k = 33,
5_3 o o A 2 range = 0.5-25.7), and the average medication dose was
¢ s€. 2| 'ED 488.8 chlorpromazine equivalents (SD = 133.6, k = 20,
= % 8 § § 8 § 9 5% range = 180.5-654.8). The weighted average number of
§§ g ;Z g ;Z $E3 years of education was 11.5 years (SD = 1.5, k = 29,
5% $88  $ag| 2T range = 9.0-14.4).
= 3 SPG SR 258
Q0O
- :E g 2 Methodological Quality
“ £ <2 T EE The median CTAM score was47.5(Q1: 42, Q3: 58.25). The
8 5 B 5 & % %,) _'L intra-class correlation of the ratings was .84, indicating
= @ 3 o 3 o| gem good to excellent reliability. Six?203:546636 of the 44 orig-
c & EME E2E| 280 inal publications (13%) were of adequate methodological
5 5 =20 =20 | 80% publications q )
EX =37 EE82| 235y quality (defined as CTAM 265). All studies used a con-
§ § £ venience sample (eg, clinic attenders, referred patients).
2&5¢g - I QE Fifteen studies (34.1%) reported the method 'of 1jandom-
£A 8 S50 |% Z &s 5 ization of which 5 (11.4%) reported randomization con-
T 3 % = ducted by someone independent from the research team.
L oNg O 5% & Independent assessors were used by 20 (45.5%) studies.
8188 S E 2 Z ~ w 2 % © Seventeen (38.6%) studies reported using blinded raters,
Z =88 25 2 Z Z §<”f § but only one (2.3%) described the blinldigg proc;ss and
5 e Iy only 2 studies (4.5%) verified rater blindness. Twenty-
é ; 85 = 8 3 sevgn studies (61.4%) used an active control group, 6
S 3588 |¢ & S5 (13.6%) of which also used an additional TAU group. Six
= . § 8 l“g studies (13.6%) conducted an intention-'to-treat analysm;
B =2 | o < §§ & 5 (11.4%) studies had adequate handling (eg, multiple
? <= B & gg; imputation) of dropout over 15%. Use of a treatment
i = protocol was explicitly reported in 28 studle§ (63.6%), 9
) ~ s EEn (20.5%) of which also assessed protocol fidelity.
o~ |2 — =H
852 =2 | 22F
. 3 E = Effects of SCT (vs TAU): Posttreatment
" é «2 § ggi The results of the network meta-apalyses are shown in
ERR: 2 =83 table 3. Forest plots can be found in figure 2. Network
£ %l\ §°o g éE graphs and funnel plots are included in the supplemen-
2 o o £ é ?{) tary figures A1-A8. None of the funnel plots showed a
£ 19 = v = 83 statistically significant rank correlation, except for psy-
s £ Ti chiatric symptoms (z = =2.01, P = .045). Heterogeneity
- < |2 2 &%i was very high in all ana}yses (r .ranged. betweep 99.8 and
2 3 L 20 100%), indicating considerable inconsistency in the net-
g . TEL work of evidence.
Lg) ° s % gg g 55 Compared to TAU, ta.rgeted SCT' (without CRT) had a
IN % ; 5 B &% é moderate effeqt on emotion perception (q’ = 0.68). Broad-
= 8| Z £ $5¢ based SCT (without CRT) was also significantly more ef-
= &z 2 = &8 fective than TAU (d = 0.46). Other types of treatment

._.
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[ Identification ] [ Screening J [ Eligibility ] [ Inclusion ]
Titles identified Titles after Abstracts Full-text Studies
through database duplicates screened articles included in
searching removed (n=55) assessed " meta-analysis
5 (n=420) (n=369) (n=26) (n=5)
N
=
E I } !
=}
® Titles excluded Abstracts Full-text articles excluded: n=21
Q (n=313) excluded Did not report social cognition: n=7
(0=28) Already included: n=5
Conference paper/poster: n=4
Social cognition not trained: n=4
Not randomized: n=1
Titles identified Titles after Abstracts Full-text Studies
through database duplicates screened articles included in
searching removed (n=48) assessed | meta-analysis
(n=555) (n=428) (n=21) (n=5)
D
N
3 ! l ! =
- Titles excluded Abstracts Full-text articles excluded: n=16 i—a-:
= (n=380) excluded Did not report social cognition: n=8 S
Q (0=27) Already included: n=3 =
Not randomized: n=2 z
— Not empirical study: n=1 =
Aimed at non-generalizable subset: =
n=1 4”;
Social cognition not trained: n=1 a
Titles identified Titles after Abstracts Full-text Studies
through database duplicates screened articles included in
. - ! - .
—— | searching removed (n=266) assessed meta-analysis
(n=3037) (n=977) 0=97) (n=36)
=
1>
bl
g ! ! I
1)
= Titles excluded Abstracts Full-text articles excluded: n=61
i =710 excluded
&0 (@ ) 167 Conference paper/poster: n=29
5 (@=167) Did not report social cognition:
n=15
—

Multiple publications about same
data: n=4

Not randomized: n=6

Social cognition not trained: n=5
Aimed at non-generalizable subset:
n=1

Fig. 1. PRISMA flow chart.

did not have a significant effect on emotion perception in
comparison with TAU.

Both targeted (with and without CRT, d = 1.38 and
d = 1.36) and broad-based SCT (with and without CRT,
d=1.45and d = 1.35) had very large effects on social per-
ception, compared to TAU. Interestingly, active control

groups were also significantly more effective than TAU
(d=0.98).

For ToM, however, only broad-based SCT without
CRT (d = 0.42) had a small to moderate, significant ef-
fect, compared to TAU. Other types did not have a signif-
icantly larger effect than TAU. No significant effect sizes
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Table 3. Effect of Different Types of SCT vs Treatment as Usual on Social Cognition, Social Functioning and Psychiatric Symptoms at

Posttreatment

I Cohen’s d [95% Confidence Interval]

k m (‘Vo)

Outcome ACC SCTT

SCTT+ SCTB SCTB+

Emotion 31 33 99.9
perception

Social 9 11 99.8
perception

Theory of 22 24 999
mind
Attribution 11 13 100
style

Social 13 13 100
cognition,
miscellaneous

Social 25 27 100
functioning

Psychiatric 24 26 100
symptoms

~0.29% [<0.59, —0.00]

0.98* [0.37, 1.60]

~0.26 [-0.73, 0.21]

0.15[-0.40, 0.71]

~0.62* [-1.21, —0.04]

0.14[0.24, 0.51]

0.04 [~0.42, 0.50]

0.68* [0.38, 0.97]

1.36* [0.81, 1.91]

0.28 [~0.38, 0.92]

0.00 [0.70, 0.70]

~0.00 [0.86, 0.85]

0.12 [~0.46, 0.69]

0.15[~0.36, 0.65]

0.29[-0.14,0.72] 0.46*[0.21,0.72]  —0.09 [-0.25, 0.45]

1.38%[0.41,2.36]  1.35%[0.80, 1.60]  1.45%[0.98, 1.92]

~0.17[-0.90,0.56] 0.42%[0.03,0.82]  0.05[~0.49, 0.60]

N/A ~0.08[0.53,0.38]  0.16[~0.42, 0.74]

-0.29[-0.90, 0.32]  0.08[-0.44,0.60]  0.22 [-0.62, 1.06]

~0.34[-0.86,0.19] 0.82%[0.46, 1.18]  0.41* [0.06, 0.77]

~0.31[-0.94,0.31]  0.44[-0.06,0.93]  0.32[0.14, 0.77]

Note: k, number of studies; m, number of pairwise comparisons; ACC, Active control group; CRT, Cognitive remediation therapy;
SCTT, Targeted social cognition training (without CRT); SCTT+, Targeted social cognition training (with CRT); SCTB, Broad-based so-
cial cognition training (without CRT); SCTB+, Broad-based social cognition training (with CRT).

*Significant at a = .05.

were found for attribution and miscellaneous measures
of social cognition. For social cognition (misc.), active
control groups performed significantly worse than TAU
(d=-0.62).

Only broad-based SCT with (d = 0.41) and without
(d = 0.82) CRT had a significantly larger effect on social
functioning than TAU. Finally, none of the treatments
had a significantly greater effect on psychiatric symptoms
than TAU.

Moderators: Characteristics of Treatments and Study
Samples

Full results of the moderator analyses are provided in the
supplementary table A3. The majority of studies used
static outcome measures; therefore, the effect of type of
outcome measure could only be examined for ToM (static
k =18, dynamic k = 4).

Group treatments performed significantly worse for
emotion perception (b = —0.74, SE = 0.27, P = .009).
Other treatment and participant characteristics did not
significantly moderate the effect size. For social percep-
tion, no predictors were significant; however, the coef-
ficient of the use of CRT was notably large (b = 2.68,
SE = 1.08, P = .140) and trended towards significance.

For ToM, none of variables moderated effect sizes.
Treatment characteristics did not significantly moderate
the effect on attribution, although higher medication

1096

doses trended towards larger effects on attribution
(b =0.02, SE = 0.00, P =.058). For social cognition (mis-
cellaneous), the total time of the intervention was asso-
ciated with larger effects for longer treatments (b = 0.02,
SE = 0.00, P = .005). Participant characteristics did not
moderate effect sizes for miscellaneous measures of social
cognition.

For functioning, group treatments were significantly
more effective (b = 0.53, SE = 0.53, P = .029). The per-
centage of male participants showed a trend, with
higher percentages predicting smaller effects (b = —0.05,
SE = 0.02, P = .060). Treatment characteristics did not
moderate the effect on psychiatric symptoms, although
longer treatments trended towards smaller -effects
(b =-0.02, SE = 0.01, P = .063). In univariate analyses,
effects on symptoms were significantly associated with
age (b = —0.06, SE = 0.02, p = .005), illness duration
(b =-0.03, SE =0.01, P =.001) and percentage of male
participants (b = —0.03, SE = 0.01, P = .019). In a mul-
tivariate model, only the percentage of male participants
remained a significant predictor (b = —0.02, SE = 0.01,
P =.002).

Effects of SCT (vs Control): Durability

Follow-up data were available from 7 studies.®2*37:3948.3887
Two studies®”*® were excluded because the follow-up
period was only 1 week. The length of follow-up of the


http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schbul/sbaa023#supplementary-data

Treatment Emotion Perception
Active Control —.——
Broad-based SCT —.—
Broad-based SCT with CRT ——
Targeted SCT —.—
Targeted SCT with CRT —
TAU
I T T ]
-2 -1 0 1 2
Favors TAU  Favors SCT
Treatment Theory of Mind
Active Control S
Broad-based SCT ——
Broad-based SCT with CRT —i—
Targeted SCT —
Targeted SCT with CRT ——
TAU
I T T 1
-2 -1 0 1 2
Favors TAU  Favors SCT
Treatment Social Cognition (Misc.)
Active Control —.—
Broad-based SCT
Broad-based SCT with CRT
Targeted SCT
Targeted SCT with CRT
TAU
I T I T 1
-2 -1 0 1 2
Favors TAU  Favors SCT
Treatment Psychiatric Symptoms

Active Control

B

Broad-based SCT -—.—
Broad-based SCT with CRT ——.—
Targeted SCT —|.—
Targeted SCT with CRT —F——
TAU
I T T 1
-2 -1 0 1 2

Favors TAU  Favors SCT
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Treatment Social Perception
Active Control —.—
Broad-based SCT —.—
Broad-based SCT with CRT —B—
Targeted SCT —.—
Targeted SCT with CRT —_—
TAU
[ T T 1
-2 -1 0 1 2
Favors TAU  Favors SCT
Treatment Attribution
Active Control
Broad-based SCT
Broad-based SCT with CRT
Targeted SCT
TAU
I T 1 T 1
-2 -1 0 1 2
Favors TAU  Favors SCT
Treatment Social Functioning

Active Control

Broad-based SCT
Broad-based SCT with CRT
Targeted SCT

Targeted SCT with CRT
TAU

—-
—-

[ T I T 1

-2 -1 0

1
Favors TAU  Favors SCT

Fig. 2. Forest plots of all treatment types, compared using network meta-analysis to TAU, showing effect sizes on social cognition, social

functioning and psychiatric symptoms at posttreatment.

remaining studies ranged between 3-12 months, with an
average of 7.8 months. Social cognition domains (emo-
tion perception, social perception, ToM, attribution, and
miscellaneous measures of social cognition) had insuffi-
cient follow-up data (k<3) to be analyzed and were there-
fore reviewed individually.

At follow-up, a statistically significant effect size was
found for social functioning (k = 5, d = 0.66, P < .001,
95% CI = [0.27, 1.04]), but not for psychiatric symp-
toms (k = 4, d = —0.15, P = .587, 95% CI = [-0.71,
0.40]). Residual heterogeneity was high and statistically
significant (Q,(7) = 39.3, P < .001; social functioning
P = 73.9%; psychiatric symptoms I? = 84.8%), indicating

inconsistency in treatment effects. There was no evidence
of publication bias in the funnel plot (supplementary
figure A9) or funnel plot asymmetry (Kendall’s tau = .00,
P =1.00).

For emotion perception, small effects were found at
follow-up (Integrative Neurocognitive Therapy or INT,*
SCTB+, d = 0.28 and Social Cognition and Interaction
Training or SCIT,” SCTB, d = 0.22). Both studies on so-
cial perception (INT,® SCTB+, d = 0.02, and integrated
psychological therapy,’” SCTB+, d = 4.32) found an ef-
fect. A moderate effect on ToM was found (SCIT,” SCTB,
d = 0.50). For attribution style, small (INT,* SCTB+,
d = 0.28) and very small (SCIT,” SCTB, d = 0.18)
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improvements were demonstrated. For social cognition
(misc.), a very small (SCIT,” SCTB, d = 0.14) and large
(Cognitive Enhancement Therapy,'**® SCTB+, d = 0.96)
effect were found.

In sum, evaluation of individual effect sizes at fol-
low-up suggests that improvements of broad-based SCT
with and without CRT are generally maintained at fol-
low-up; however, effect sizes tend to be small.

Discussion
Main Findings

The aim of this meta-analysis was to investigate the ef-
ficacy of different types of SCT (research question 1),
moderators of treatment outcome (research question 2),
and the durability of treatment gains (research question
3). Forty-six RCTs were included.

It was found that broad-based SCT (without CRT)
was the most consistently effective form of treatment: it
significantly improved emotion perception, social per-
ception, ToM, and social functioning. Targeted SCT
had the largest effect on emotion perception and social
perception.

The use of groups was the only treatment variable that
significantly moderated outcome: individual treatments
were more effective for emotion perception, but group
treatments worked better to improve social functioning.
Gender predicted the effect of SCT on social functioning
and psychiatric symptoms: a larger proportion of males
was related to poorer generalized outcome.

A durable, moderate effect of SCT was found on so-
cial functioning (d = 0.66), but not on psychiatric symp-
toms. Individual evaluation of effect sizes suggested that
improvements in social cognition were maintained at fol-
low-up, but generally smaller than at posttreatment.

Types of SCT: What Works?

For lower-order social cognition (eg, emotion percep-
tion), targeted SCT is particularly effective. This makes
sense, since the targeted skills and practice stimuli gen-
erally resemble the outcome measures. On functioning, a
domain further removed from intervention materials and
measured in a plethora of ways, however, targeted SCT
has no effect. Thus, it appears that targeted SCT works
very well, but predominantly for those skills that are ex-
plicitly trained. Broad-based SCT appears to be the most
consistently effective overall, having moderate to large
effects on emotion perception, social perception, ToM,
and social functioning. This suggests that, to attain an
improvement of social cognition that generalizes to func-
tioning, a broad-based approach is required.

This apparent superiority of broad-based SCT is con-
sistent with Couture et al,' who hypothesized that the as-
sociation between social cognition and social functioning
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is a multi-step process. To respond adequately in a social
situation, an emotional cue must be identified (emotion
perception); the social context must be evaluated (social
perception); inferences must be made about the mental
state of the other person (ToM/attribution); and based
on these evaluations, an appropriate response must be
selected. If only one area of social cognition is targeted,
problems might still arise during the other steps of the
process, leading to maladaptive social behavior and social
dysfunction.

Another notable finding was that adding CRT to SCT
did not improve treatment outcomes; with the exception
of social perception, SCTs without CRT were consist-
ently more effective than their counterparts with CRT.
This is likely because of a larger emphasis on social cog-
nition, rather than neurocognition. Although confidence
intervals overlapped, it nevertheless challenges the no-
tion!! that training supportive neurocognitive architec-
ture is important for improvement in social cognition
and functioning. This is in line with findings that social
cognition and neurocognition are separate domains, and
that (higher-order) social cognition more strongly pre-
dicts functioning.*¢

The significant effect sizes (positive and negative)
for active controls were somewhat puzzling. While we
added a comparison of active controls vs TAU to the
network analyses to reflect the efficacy of nonspecific
treatment characteristics, the significant effect sizes sug-
gest that there is overlap in effective elements that are
shared between SCT and active controls, that may be
unaccounted for in our comparison of SCT vs TAU.
Due to the large variety of active control conditions, it
is challenging to identify these characteristics; the use
of CRT in the active control category is a potential can-
didate, since we know from previous studies that CRT
alone can improve social cognition.®® It should be noted,
however, that the use of CRT was not a significant mod-
erator in our analyses, trending towards significance
only for social perception.

None of the treatments significantly improved attri-
bution style (replicating earlier meta-analyses'>'®) or
symptoms (replicating Kurtz and Richardson'?). Some
evidence suggests attribution style is a separate construct
from social cognition®’; it is, therefore, possible that at-
tribution and psychiatric symptoms are too far removed
from social cognition, and their improvement requires a
specialized approach.

While our results indicate that some types of SCT
are more effective than others, they do not tell us why.
While the number of domains trained is likely important,
there are several characteristics that are associated with
SCT type (eg, duration, use of groups) that may be un-
accounted for in our moderator analyses. We, therefore,
cannot exclude the possibility that our results are caused
by other characteristics related to treatment type.



Moderators of SCT Outcome

Given the established efficacy of SCT, it is important to
investigate its optimal parameters, and whom it benefits.®
Given the larger efficacy for individual treatments, it is pos-
sible that perceptual processes like emotion perception are
easier to train individually than in a group. Groups, how-
ever, might be helpful for modeling, social support, and
interpretation of situations through discussions. These
complex skills and processes may be important for the im-
provement of higher-order social cognition, which is in line
with our finding that group interventions had significantly
larger effects on social functioning. An alternative expla-
nation might be that targeted SCT was more commonly
provided individually than broad-based SCT. Broad-based
SCT has a relatively smaller emphasis on emotion percep-
tion, and may, therefore, produce smaller effects.

Little is known about gender differences in response to
SCT.* Unlike Kurtz and Richardson,'> we found that a
larger proportion of male participants predicted less
improvement in functioning and psychiatric symptoms.
An opposite pattern was hypothesized by Irani and col-
leagues,” who found a stronger association between so-
cial cognition and functioning for men. Male gender
might predict worse generalized outcome in general: it
is associated with lower rates of symptomatic remission,
more hospitalizations, lower medication response, and
worse psychosocial functioning.®**

Long-term Effects of SCT

At a mean follow-up length of approximately 8 months,
we found a small to moderate effect on social func-
tioning, suggesting that functional improvements from
SCT are durable. Individual evaluation of follow-up ef-
fect sizes for social cognition suggested that most studies
found small effect sizes at follow-up, suggesting that im-
provements in social cognition may be maintained, but
smaller than directly after treatment. However, given the
lack of follow-up data, the generalizability and robust-
ness of these findings are unclear; therefore, they should
be considered to be preliminary.

Limitations and Strengths

The main limitation of this analysis is the considerable
heterogeneity of studies. In a network meta-analysis,
this is particularly important since it assumes that es-
timates of a particular treatment effect are consistent
across studies. In our analysis, for the same treatment
category, there was a large variety in key characteristics
(eg, in terms of methodology, treatment characteristics,
and sample), which introduced additional error and has
likely affected outcome estimates. While we addressed
some heterogeneity by categorizing SCT treatments and
conducting moderator analysis, we may not have suffi-
ciently corrected for this inconsistency. Given the variety
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and inconsistent psychometric quality of outcome meas-
ures, it is possible that treatment effects are partly de-
pendent on the outcome measure used, rather than an
intervention’s true efficacy.®"

The heterogeneity in our analyses is likely also a re-
sult of our grouping of outcome measures; to maintain
an acceptable number of statistical tests, we grouped
many different kinds of outcome measures within the
same domain (eg, functional capacity and community
functioning as “social functioning,” and all symptom
domains as “psychiatric symptoms™). It is plausible that
SCT affects these sub-domains differentially'>!; further
research is necessary to refine these results.

The number of moderators had to be limited to main-
tain an acceptable ratio of observations to predictors.
Therefore, relevant moderators may have been missed.
Additionally, the results of the moderator analyses were
corrected very conservatively, which may explain why
fewer significant moderators were found than by Kurtz
and Richardson.!? Finally, patterns of moderation may be
more complex than the present design could identify; eg,
moderated mediation effects have been found for CRT.”

This meta-analysis is innovative in its use of network
meta-analysis (allowing for comparison of SCT types)
and multivariate meta-analysis. Furthermore, this meta-
analysis is methodologically rigorous (eg, selection of
psychometrically high-quality measures, use of sensitivity
analyses, the correction of parameters, use of multiple
raters for subjective classifications). Finally, it is the first
to meta-analytically investigate long-term effects of SCT.

Implications

The results of the current meta-analysis suggest that
broad-based SCT without CRT is the best approach to
improve social cognition and social functioning. We also
found that men achieve poorer generalization of SCT
improvements. Gender differences in response to SCT
are currently poorly understood and should be studied
further.¥

We did not find an effect of intervention length,
which could imply that longer treatments are not neces-
sarily better. This might be considered in the design of
SCT protocols since long programs are more time- and
resource-consuming than shorter programs. The lack of
outcome moderation of participant characteristics (ex-
cept gender) implies that SCT is widely applicable.

While the present results indicate that CRT is not
necessary to improve social cognition, it is too early
to suggest that it has no added value, since func-
tioning is impacted by a number of variables, including
neurocognition.’

It is essential to further investigate the working mech-
anisms of SCT. For this, controlled studies of high meth-
odological quality with long follow-up periods, and
well-defined social cognitive target domains are necessary.
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Mediators and moderators should be investigated to de-
termine the effective ingredients of SCT, and for whom it
is most effective. Psychometrically sound outcome meas-
ures, such as those recommended by the SCOPE study,”’
should be used to improve the quality of evidence.
Ultimately, the skills that participants gain from SCT
likely remain close to its content and materials. To im-
prove generalization of social cognition gains to func-
tioning, training procedures and materials with a higher
relevance and resemblance to participants’ daily lives (eg,
using Virtual Reality®*®) might produce better outcomes.

Supplementary Material

Supplementary material is available at Schizophrenia
Bulletin online.
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