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Social cognition (SC), the mental operations underlying
social functioning, are impaired in schizophrenia. Their
direct link to functional outcome and illness status have
made them an important therapeutic target. However, no
effective treatment for these deficits is currently applied as
a standard of care. To address this need, we have developed
SocialVille—an online, plasticity-based training program
that targets SC deficits in schizophrenia. Here we report
the outcomes of a double-blind, controlled, randomized,
multi-site clinical trial of SocialVille. Outpatients with
schizophrenia were randomized to complete 40 sessions
of either SocialVille (/V = 55 completers) or active con-
trol (computer games; N = 53 completers) from home.
The a priori co-primary outcome measures were a social
cognitive composite and a functional capacity outcome
(UCSD Performance-based SKkills Assessment [UPSA-
2]). Secondary outcomes included a virtual functional ca-
pacity measure (VRFCAT), social functioning, quality
of life, and motivation. Linear mixed models revealed a
group X time interaction favoring the treatment group for
the social cognitive composite (b = 2.81; P < .001) but not
for the UPSA-2 measure. Analysis of secondary outcome
measures showed significant group X time effects favoring
the treatment group on SC and social functioning, on
the virtual functional capacity measure and a motivation
subscale, although these latter findings were nonsignificant
with FDR correction. These results provide support for
the efficacy of a remote, plasticity-based social cognitive
training program in improving SC and social functioning
in schizophrenia. Such treatments may serve as a cost-ef-
fective adjunct to existing psychosocial treatments. Trial
Registration: NCT02246426.
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Introduction

Social cognition (SC) refers to mental operations under-
lying social information processing.'* Multiple studies
have shown that schizophrenia is associated with signif-
icant deficits in all core domains of SC,%® ranging from
emotion and social cue perception®’ through theory of
mind (ToM) and empathy.”®!° These deficits have func-
tional and clinical significance, as they underlie most crit-
ical factors of daily living in schizophrenia.!'"* Moreover,
the degree of SC impairment is a stronger predictor of
everyday function than are cognitive abilities or the se-
verity of positive symptoms,'*!> making them an impor-
tant therapeutic target.

However, there are currently no treatment methods
that are broadly administered for improving SC in schiz-
ophrenia. Pharmacological treatments have only limited
impact on SC in schizophrenia.'*'® Similarly, new inter-
ventions for treating general cognitive deficits in schizo-
phrenia have also shown only modest impact on social
functioning.” Targeted SC interventions may be neces-
sary to drive changes in SC, which may ultimately im-
pact functioning. Most of these existing interventions are
administered by trained professionals in small groups in
clinics and usually focus on emotion management and so-
cial skill-building. Indeed, targeted interventions such as
the Social Cognition and Interaction Training (SCIT),>*!
the Social Cognitive Skills Training (SCST)*? and the
Social Cognition Enhancement Training (SCET)* have
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all shown some promise in improving SC in schizo-
phrenia, but there is limited evidence to positive changes
in functional outcome (see refs.?27).

Unfortunately, despite their relative success, these inter-
ventions are far from becoming standard of care, poten-
tially due to their limited scalability, stemming from the
requirement for highly trained personnel and frequent
clinic visits. Computerized interventions, which are rather
extensively used in cognitive training, may help overcome
these difficulties, as they can be delivered remotely. Still,
computer-aided interventions have been rather sparsely
used to target SC, potentially because there is limited face
validity of computer training for social behavior, which
naturally involves other people.?® The few computer-
ized SC programs that exist are often limited in scope—
targeting a subset of SC domains—and have undergone
only initial testing to date.?**-* Furthermore, most inter-
ventions still require some mediation by professionals
and have not been applied completely remotely.

Here, we test the efficacy of SocialVille, an online inter-
vention targeting SC abilities using individualized SC exer-
cises. SocialVille, therefore, takes a different approach than
most prior social treatment programs by using principles
derived from cognitive training and neuroplasticity.’'* As
such, it is designed to engage the neural systems that sup-
port SC, which, in turn, leads to improved social skills.?®
For this approach, the use of a computer is a substantial
advantage: the program consists of multiple training exer-
cises targeting multiple SC abilities, ranging from lower-level
affect and social cue perception, to higher level mentalizing,
self-referential style, and empathy.®* In order to promote
neuroplasticity, training is intensive, adaptive, and reinfor-
cing®'; In SocialVille, each exercise requires the user to make
hundreds of discriminations of socially relevant information
that gradually involve more complex, multi-modal, and ec-
ologically valid stimuli. To date, SocialVille has shown feasi-
bility and initial efficacy in improving SC abilities in a pilot
study in schizophrenia,* and when applied in combination
with standard cognitive training in at-risk* and chronic®
schizophrenia samples. In addition, SocialVille training was
shown to improve empathy in young healthy adults.*

We conducted a double-blind, multi-site random-
ized controlled trial (RCT), comparing the efficacy
of SocialVille training to an active control (computer
games), both applied remotely from home, using internet-
connected laptops. Such remote application should facil-
itate delivery of the intervention and increase scalability.
We hypothesized that experimental group participants
would show larger SC and functional capacity gains, rel-
ative to the active control group.

Methods

The full protocol of this study has been published else-
where’’; most relevant details of study procedures are
described below.
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Participants

Clinically stable adults with schizophrenia were re-
cruited from multiple sites: San Francisco VA Medical
Center (SFVAMC), University of Minnesota (UMN),
University of California, Los Angeles (UCLA), Los
Angeles VA Hospital (LAVA) and Rush University.
Study participants met DSM-V criteria for a diagnosis
of schizophrenia (assessed using the Structured Clinical
Interview for DSM-IV; SCID-P*), were between 18 and
65 years of age, had an estimated 1Q > 70 based on the
Wechsler Test of Adult Reading (WTAR?%), were clini-
cally stable for 8 weeks prior to consent, had no more
than a moderate severity rating on hallucinations and un-
usual thought content (a score of <4 on the Positive and
Negative Syndrome Scale; PANSS*), and no active sui-
cidal ideation with specific plan and intent (measured by
the Columbia-Suicide Severity Rating Scale; C-SSRS*).
Finally, participants had been maintained on a stable
treatment of no more than 2 antipsychotics and/or other
concomitant psychotropic treatment for at least 6 weeks
prior to consent.

Study Design

Institutional review board approval was obtained at
the coordinating center (WIRB Pro Number 20141695;
ClinicalTrials.gov Identifier: NCT02246426) and at each
trial site. All participants signed an informed consent
form prior to participation in the study.

Eligible participants completed baseline assessments
in the lab/clinic and were then randomly assigned to ei-
ther experimental (SocialVille) or active control (casual
games) training conditions (see below). Random alloca-
tion was performed using stratification by gender, edu-
cation (<13 'y, >13y), and age (18-40 y, 41-65 y) to each
group at each site with an allocation ratio of 1:1. To min-
imize the imbalance between the number of participants
in each group over these factors, we employed a minimi-
zation method*? of adaptive stratification.

Participants were loaned a laptop and were asked to
complete training from home for 3-5 times/wk, for a total
of 40 training sessions (42 min each) over §-12 weeks.
After 16 weeks, they were asked to complete the post-
training assessments, regardless of the amount of training
completed. Training coaches interacted with participants
weekly by phone in order to discuss progress and pro-
vided coaching if a participant indicated difficulty in
completing training. Assessment battery was repeated in
the lab mid-way through training and at the completion
of the entire training program (post-training assessment).

Participants were compensated for their participation
in the study, receiving $200 for all screening and assess-
ment visits, $5 for each training session completed, and a
$10 bonus for every 10 training sessions completed (max-
imum bonus: $40).
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Interventions

Both interventions were deployed on an online, browser-
playable platform by Posit Science. Full list of exercises
is given in supplementary material 1. Participants com-
pleted 7 unique exercises/games on every training session,
for about 6 minutes each, for a total of 42 minutes per
session.

The SocialVille Training Program. Socialville is a compu-
terized SC training program developed by Posit Science
(see refs.*37), It is composed of 27 unique exercises, which
collectively target visual and vocal affect perception,
social cue perception, ToM, self-referential style, and
empathy. Training exercises are built using similar mech-
anisms to those of general cognitive training, but employ
socially relevant stimuli, designed to improve processing
speed and accuracy in the brain systems dedicated to the
processing of social information.*

Active Control Training Program. We used 13 conventional,
progressive, and commercially available computer games,
which were shown to provide face-valid cognitive stimula-
tion and were rated E (for everyone) by the Entertainment
Software Rating Board (ESRB). Games have been em-
bedded in the Posit Science training portal to help maintain
blinding and control for potential placebo effects, as all par-
ticipants underwent the same procedure. In addition, this
type of control helped match expectation-based influences
on performance as well as the experimental program in
overall program use intensity, staff interaction, reward, and
overall engagement. Importantly, these games did not have
any social content or individualized progression.

Outcome Measures

Primary Outcome Measures. We used a co-primary out-
come measure, composed of an SC composite, and a
functional capacity measure. The a priori co-primary SC
outcome measure was a composite score of 6 SC assess-
ments, collectively assessing facial emotion recognition
(The Penn Emotional Recognition Test, ER40%), prosody
identification (The Prosody Identification Test, PROID*),
immediate and delayed memory for faces (the Penn Faces
Memory Test, PFMT),* the Mayer-Salovey-Caruso
Emotional Intelligence Test (MSCEIT#) managing emo-
tions subscale and the Empathic Accuracy (EA)Task.%
The a priori functional capacity outcome measure was the
UCSD Performance-based Skills Assessment (UPSA-2),
which assesses skills in 5 areas: household chores, com-
munication, finance, transportation, and planning recrea-
tional activities.

Secondary Outcome Measures. In addition to the pri-
mary outcomes, we assessed clinical status and symptom

severity using the Positive and Negative Syndrome Scale
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(PANSS),* and functioning using the Virtual Reality
Functional Capacity Assessment Tool (VRFCAT®), a
virtual reality (VR) measure mimicking a real-life sce-
nario of a shopping trip. Functioning was further as-
sessed using the Global Functioning Scale: Social and
Role (GFS¥+*), Social Functioning Scale (SFS*'), an ab-
breviated version of the Quality of Life Scale (QLS%),
and the Specific Levels of Functioning Scale (SLOF).

SC was assessed using additional measures of fa-
cial affect perception (the Morphed Faces Task),** so-
cial perception (The Awareness of Social Inference
Test, Part 3 [TASIT])%; ToM (the Faux Pas Recognition
Test*%"), memory for the source of items (The Source
Memory Test*®), and attributional style (The Ambiguous
Intentions Hostility Questionnaire, ATHQ).

Finally, we assessed motivation, which has been found
to be a critical mediator between SC and function in
schizophrenia,® using both the Temporal Experience of
Pleasure Scale (TEPS®!) and the Behavioral Inhibition/
Behavioral Activation Scale (BIS/BAS®), which assesses
sensitivity to anticipated punishment or reward.

Data Analysis

Power calculations are reported elsewhere.?’

Primary Analysis. Groups were compared on all base-
line measures. Differences between groups were tested
via Mann-Whitney U tests (for continuous variables) or
Pearson chi-square tests (for categorical variables). Raw
scores of the 6 primary SC outcomes were first converted
into Z-scores, and then summed and normalized (mean
of 100, SD of 15).

Since there were group differences on the primary out-
comes at baseline, we implemented a propensity score
framework based on demographic and primary outcomes
to compare trajectories of change over time.®** This
process effectively creates a matched sample.®

To test whether groups differed in change over time,
data were analyzed according to the intent-to-treat
(ITT) principle, in which all subjects randomized into
either the treatment or control group were included in
the analysis. This was accomplished via a linear mixed-
effects model (LMM), where missing data was han-
dled via full information maximum likelihood (FIML).
FIML is a “gold standard” approach to handling
missing data, assuming that data is missing at random
(MAR). To examine whether this assumption may have
been met, prior to running the primary analysis, we
examined patterns of missing data via pattern-mixture
models.®® The LMM included fixed effects of time,
group, and a group X time interaction, with random
intercepts of subject and site, as well as a random
slope of time. Statistical significance was assessed at a
2-sided P-value of P < .05. We applied a Bonferroni
adjustment to correct for multiple comparisons. Thus,
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the threshold for statistical significance was set at
.05/2 = .025.

Results

Participants and Baseline Characteristics

A CONSORT diagram of enrollment and allocation is
shown in figure 1. Recruitment began in April 2015; the
final participant completed post-training assessment in
February 2018.

Demographic characteristics are presented in table 1
and medication regimens are shown in supplementary
table 1. Groups were well-matched on demographic
characteristics and estimates of premorbid intellec-
tual abilities. Given the baseline differences between
the groups on primary outcomes, we implemented pro-
pensity score weighting (supplementary material 2),
which reduced the median standardized difference be-
tween groups from ¢ = .11 at baseline to d = .03 after
weighting.

Compliance and Feasibility of the SocialVille
Training Program

Attrition Rate From the SocialVille Group. ~ As can be seen
in figure 1, 21 of the 76 participants (27.6%) randomized
to the SocialVille group and 18/71 (23.6%) randomized
to the control group dropped out from the study. There
was no difference between study sites in terms of dropout
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rates (x3 = 4.67, P = .198). Those who did not provide
subsequent data following the baseline assessment did not
differ in terms of age, gender, education, race/ethnicity,
or on the UPSA-2 (all P > .16). However, they performed
moderately worse on the total SC composite (x*> = 5.02,
P = .025, Cohen’s d approximation = .47). This suggests
that our results reflect findings based on a slightly less se-
vere population. There was minimal missing data among
subjects that returned for follow-up assessments (10%),
and sensitivity analyses via pattern-mixture models did
not suggest that patterns of missing data influenced re-
sults among these subjects.

Most participants who dropped out from the study were
unresponsive to calls made to them (z = 11) or just stopped
training without providing a reason (n = 8). Additional
reasons for dropping out were: difficulty completing training
(n = 5), technological difficulties (eg, Wi-Fi problems;
n = 3), medical complications unrelated to SZ diagnosis
(n = 3), moving or change of job (n = 2), stopped attending
the clinic (n = 2), did not train enough before completion of
study (n = 2) or worsening of symptoms (z = 1). Finally, 3
participants were withdrawn by the investigators.

Compliance With Training.  Participants were asked to com-
plete 40 training sessions over 8-12 weeks. On average, all
participants randomized to the SocialVille group completed
27.2 £ 13.3 daily sessions, and participants in the control group
completed 25.5 £ 12.5 daily sessions (1 = —0.94; P = .34).
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Fig. 1. A CONSORT diagram for the randomized controlled trial. CTRL = control group; SCV = SocialVille group.
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Table 1. Demographic and Clinical Characteristics for Socialville (SCV; n = 76) and Control (CTRL; n = 71) Groups

SCV Group (n = 76) CTRL Group (n=171) tor X* P Value

Age (y) 42.5(13.9) 43.27 (11.5) .05 .82
Male (n, %) 53(69.7) 49 (69) .01 .92
Education (y) 13.39 (2.3) 13.08 (1.64) A2 73
Age at diagnosis (y) 23.5(9.5) 23.2(9.2) .05 .82
Race, n (%)

Caucasian 36 (47.4) 38 (53.5) .56 46

African-American 30 (39.5) 29 (40.9) .03 .86

Other 10 (13.2) 4 (5.6) 2.41 12
1Q Estimate (WTAR) 98 (11.46) 97.5 (11.46) .10 75
PANSS

PANSS Positive 15.14 (4.84) 14.82 (5.34) 24 .62

PANSS Negative 16.96 (6.28) 16.23 (5.96) .38 .54

PANSS General 30.05 (7.78) 30.23 (7.89) .03 .86

PANSS Total 62.16 (15.02) 61.27 (15.55) 218 .64
Baseline SC and functional capacity

Baseline SC composite 97.68 (14.98) 102.67 (14.66) 4.14 .042%

Baseline UPSA-2 34.18 (6.33) 36.45 (6.42) 4.89 .027*

Note: Means and SEMs are given. PANSS, Positive and Negative Syndrome Scale; SC, social cognition; UPSA-2, UCSD Performance-

based Skills Assessment; WTAR, Wechsler Test of Adult Reading.
*Values are significant (P < .05).

Table 2. Intent-to-Treat Analysis Using Linear Mixed-Effects Models

SC Composite UPSA-2
Variable B (SE) 2| P 95% CI B (SE) 2] P 95% CI
Time 1.78 (.48) 3.70 <.001 .84,2.73 1.33(0.49) 2.69 .007 0.36, 2.30
Group —4.08 (3.98) 1.03 .305 -11.89,3.72 —1.78 (1.44) 1.23 217 —4.60, 1.05
Time X Group 2.81(.49) 5.78 <.001 1.86,3.76 —0.14 (0.56) 0.24 .808 —-1.24,0.97

Note: SC, social cognition; UPSA-2, UCSD Performance-based Skills Assessment.

Study completers completed 33.8 + 8.1 and 29.6 £ 9.5 daily
sessions of SocialVille and control training, respectively.

Primary Outcomes

Growth Models. Likelihood ratio tests and Bayesian
Information Criterion indicated that linear trajectories of
time fit the data best for both co-primary outcomes. In
terms of unconditional growth models, there was a sig-
nificant increase in total SC composite scores over time
(b =3.33, |z]| = 6.10, P < .001). Effect size estimates (the es-
timated effect size for within-subject change over time was
defined as A /da where A is the rate of change and d is the
standard deviation of the rate of change. The group X time
effect size was defined as (Ascv/da—scv ) — (Ac/da—c ),
where SCV refers to the experimental group and C refers to
the control group) for within-subject change was .51 for the
total composite score and .54 for UPSA-2 scores, which are
in the “moderate” range.

Results of Intent-to-Treat Analyses. Findings from the ITT
models are shown in table 2. There was a significant group X
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time interaction on the total SC composite score, such that
participants in the experimental group exhibited greater
change over time than control group, in the moderate-large
range (estimated Cohen’s d = .65; figure 2, left). However,
there was no group X time interaction on UPSA-2 scores
(figure 2, right). There were no significant group X time X
baseline performance interactions (all P > .08). Actual out-
come values are provided in supplementary table 2.

We conducted additional analyses on the primary
outcomes (supplementary material 2). We found that
change on the UPSA was moderated by baseline
UPSA-2 scores, and that change on the SC composite
was correlated with change in SocialVille training ToM
exercises. However, there was no association between
compliance rates and changes on primary outcomes.
In addition, a Principal Component Analysis (PCA)
conducted on the primary SC outcome showed that
the SC composite had 2 components and that the com-
ponent that included all outcomes except for memory
for faces (PROID, ER40, MSCEIT, and Empathic
Accuracy) was the main contributor to the group X
time interaction.
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Fig. 2. Group differences in SC composite (left) and UPSA-2 (right) scores over time, in SocialVille (solid lines) and control (dashed

lines) groups. Error bars denote standard error of mean.

Secondary Outcomes

Secondary outcomes were examined using the same an-
alytic strategy outlined above. Results were corrected for
multiple comparisons and P-values were adjusted using
the Benjamini-Hochberg False Discovery Rate (FDR).
These results are summarized in table 3.

Significant group X time effects favoring the exper-
imental group were found for the SFS - withdrawal
subscale (b = 1.17, |z| = 6.68, P < .001), and for a facial
affect recognition task (Morphed Faces Task; b = 0.02,
|z| = 2.9, P =.004). However, the SFS interpersonal com-
munication subscale showed an effect favoring the con-
trol group (b = —2.42, |z| = 5.48, P < .001).

In addition, significant effects favoring the experimental
group, but that did not survive the FDR correction, were
found on a functional capacity outcome (VRFCAT;
b=-57.53,|z| = 2.24, P = .025), the GFS - Social (b = 0.25,
|z = 2.62, P = .009), the QLS - motivation subscale
(b =0.19, |z| = 2.23, P = .026) and the TASIT - TO DO
subscale (b = 0.15, |z| = 2.58, P = .01). Significant effects
favoring the control group which did not survive FDR cor-
rection were found only for the SFS independent compe-
tence subscale (b = —1.17, |z| = 2.34, P = .019).

Discussion

We conducted an RCT to test the efficacy of an online
SC training program in outpatients with schizophrenia.
Our results show that, compared to an active control
condition, SocialVille group participants showed greater
improvement on independent behavioral composite
measures of SC. The improvement on the functional ca-
pacity outcome (UPSA-2) was similar in both groups.
However, only the experimental group showed signifi-
cant improvements on the secondary outcomes of SFS

- withdrawal and on a facial affect recognition measure.
In addition, SocialVille group participants improved on
a VR functional capacity measure (VRFCAT), in social
functioning (GFS - social), on the SC measure of TASIT
(TO DO subscale) and on a clinician-rated motivation
subscale of the QLS. No change was seen on symptoms
or self-report measures of motivation.

These results add to those of previous studies of
SocialVille, which showed SC benefits following training
in a small, uncontrolled study*** and in a controlled study
in young healthy adults.* In addition, applying Social Ville
in a combination with “cold” cognitive training** or with
other types of therapy® yielded improved SC function
compared with control intervention. The current study
extends these results and allows for evaluation of this re-
motely administered, targeted SC intervention.

To our knowledge, this is the only RCT to report the
results of an online SC training compared to an active
control. Most reported SC interventions in schizophrenia
were applied in group settings in the clinic, managed
by clinicians.® Computerized interventions to date are
mainly computer-assisted (eg,” ") and were applied in
the clinic, supervised by trained personnel as part of
group sessions within a broader context (eg,’**?). Only
one other study used a remote online SC intervention
of emotion perception and ToM (eMotion training).”
However, the study included treatment-as-usual rather
than an active control, which makes it difficult to account
for placebo effects.™

The effects found here are comparable to those re-
ported in a recent review of manualized, group-based SC
interventions,” reporting medium-to-large effect sizes for
affect identification, mentalizing, and social perception.
Our results are similar to those reported for the eMotion
training,’® which showed improvements in emotion rec-
ognition and some aspects of ToM. Collectively, these
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Table 3. Analysis of Secondary Outcome Measures

Domain (Test) Variable b 2] P-Value
Social Functioning 4SFS - Engagement/Withdrawal 1.17 6.68 .000*
SFS - Interpersonal Communication -2.42 5.48 .000*
SFES - Independence Competence -1.17 2.34 019
SFES - Prosocial 1.04 0.81 418
SES - Recreation 0.70 0.80 424
SFS - Employment 0.73 0.71 478
SES - Independence Performance 1.00 1.92 .055
Morphed Faces Task “Total Accuracy 0.02 2.90 .004*
Global Functioning 4GFS - Social 0.25 2.62 .009
GFS - Role 0.07 0.33 741
Functional Capacity “VRFCAT Total -57.53 2.24 .025
Quality of Life *QLS - Motivation 0.19 2.23 .026
QLS - Role 0.05 1.19 234
QLS - Anhedonia —-0.13 1.10 271
QLS - Purpose 0.11 0.64 522
QLS - Interpersonal 0.09 0.34 734
QLS - Curiosity —0.08 0.32 749
QLS - Social Interaction -0.02 0.15 .881
QLS - Empathy -0.01 0.11 912
QLS - Commonplace 0.00 0.04 968
TASIT ¢TASIT - TOTDO 0.15 2.58 .010
TASIT - TOTFEEL 0.21 1.03 .303
TASIT - TOTTHINK —-0.20 0.89 373
TASIT - TOTSAY —-0.03 0.13 .897
Attribution Bias (ATHQ) ATHQ - Item 25 1 477
AIHQ - HB 27 A48 .634
ATHQ - AB .06 29 773
ToM (Faux Pas) Faux Pas Total 0.00 0.05 .960
Source Memory Test Average Hit Rate 0.00 0.10 .897
Motivation TEPS - Total -0.70 0.70 459
BIS/BAS - BAS Total 0.25 1.20 .250
BIS/BAS - BIS —=0.15 0.52 .603

Note: ATHQ, The Ambiguous Intentions Hostility Questionnaire; BIS/BAS, Behavioral Inhibition/Behavioral Activation Scale; SFS, So-
cial Functioning Scale; GFS, Global Functioning Scale; VRFCAT, Virtual Reality Functional Capacity Assessment Tool; QLS, Quality
of Life Scale; ToM, theory of mind; TASIT, The Awareness of Social Inference Test; TEPS, Temporal Experience of Pleasure Scale.
P-values represent the group X time interactions. Those marked with * are those P values < .05 with FDR. Those marked in bold are sig-
nificant (P < .05) but did not survive FDR. Those favoring the SocialVille group are marked with a preceding .

results show that an individualized online program can
drive benefits in standardized SC outcomes.

Our results regarding the benefit of training on func-
tional capacity were mixed. On the one hand, there were
no group differences in improvements in the co-primary
outcome UPSA-2. This result is in line with the null ef-
fects found for UPSA-2 in SC intervention studies
(refs.227778; see also refs.?®?’). This could be due to the
nature of the assessment itself, which may not be sen-
sitive to detected changes in performance, or due to its
tasks being outdated relative to the large technological
advances characterizing the modern world. Additional
concurrent treatments may be required in order to drive
generalizable real-world functioning benefits.”

On the other hand, only the experimental group im-
proved on a novel measure of functional capacity,
VRFCAT, although this effect did not survive FDR cor-
rection. The VRFCAT itself has shown good validity and
correlation with standard tests of functional capacity and
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with occupational status.®*? These results are in line with
studies showing a strong link between SC and functional
outcome in schizophrenia.'*

Analysis of secondary outcomes reveals a more com-
plex picture. Significant effects were found for facial affect
perception (Morphed Faces task) and for everyday social
functioning (SFS - withdrawal subscale), but not for a
written ToM assessment (Faux Pas) or an attributional
bias questionnaire (AIHQ), both of which were reported
to have small-moderate effect sizes in previous reviews.”
In addition, some outcomes were statistically significant,
but lost significance following FDR correction due to the
large number of outcomes, and hence should be inter-
preted with caution. These include social awareness (the
“to do” subscale of TASIT), the GFS-social, and the mo-
tivation subscale of the QLS. This suggests that targeting
SC deficits may improve some form of motivation be-
havior,®*® and that this improvement may translate to
improved functioning.*



This is the largest controlled SC training trial testing
a fully remote intervention to date and the results sup-
port the efficacy of SocialVille as a viable means to im-
prove SC in patients with established schizophrenia.
Specifically, it addresses some of the limitations of pre-
vious SC intervention studies, including small sample
size, lack of appropriate controls, limited blinding of
assessors, and limitations of outcome measures.”’” Still,
our study has several limitations that should be con-
trolled for in future studies. These include the lack of
follow-up, which precludes us from inferring about dura-
bility of the effects. Furthermore, participants received
monetary incentives for participation, which could serve
as external motivation, making it difficult to infer about
the usefulness of the intervention in the real-world. In
addition, training was performed using loaned laptop
devices, which may not be available for all patients in
real life. The relatively high attrition rate (+30%) is
similar to that seen in other SC training studies (eg,
refs.?>934) However, it calls for improved methodologies
to keep participants engaged and potential modification
of training requirements. In addition, the fact that those
who dropped out had worse SC performance at baseline
may indicate that these people may have found training
more challenging or difficult to complete. Training de-
ployed online or on mobile devices may help increase
usability, as training can be performed also outside the
home setting.?>%

Our study importantly shows that an individualized
online intervention may be efficacious in schizophrenia
and may serve as an adjunct to psychosocial and/or phar-
macological treatments. Surprisingly, despite the increase
in use of computers and mobile devices by large segments
of the population, there have been only a few attempts
to develop a fully computerized SC intervention. The
current study may, therefore, serve as another step in the
direction of integrating computerized interventions as
part of the therapeutic regime of patients with chronic
schizophrenia.
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Supplementary material is available at Schizophrenia
Bulletin online.
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