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Abstract

Schizophrenia is characterized by social cognitive impairments that predict functioning. Social cognitive training aims to
target these impairments. Although it can improve the targeted social cognitive domain, it is unclear if the training general-
izes to non-targeted domains and to functioning, with lasting effects. This randomized controlled trial examined the effect
of a targeted facial affect recognition training program, Training of Affect Recognition (TAR), in persons with schizophre-
nia. Individuals with schizophrenia were randomized to receive treatment as usual and TAR (n=24) or treatment as usual
(n=24) after assessments with a comprehensive protocol at baseline (T1). Participants were reassessed immediately after
the intervention period (T2: after 8 weeks) and at 3-month follow-up (T3). The protocol included tests of social cognition
(facial or body affect recognition, theory of mind), nonsocial cognition (Matrics Consensus Cognitive Battery), clinical
symptoms (Positive and Negative Syndrome Scale, Calgary Depression Scale for Schizophrenia), functioning (self-reported,
social or nonsocial functional capacity), self-esteem, self-efficacy and insight. Linear mixed models yielded a significant
group X time interaction effect for a non-targeted social cognitive domain (theory of mind) and a trend-level effect for social
functional capacity with the intervention group performing better over time. No beneficial effects on nonsocial cognition,
other measures of functioning, clinical symptoms, or self-esteem/self-efficacy appeared for the TAR program. This study
provides evidence for transfer and durability effects of facial affect recognition training to theory of mind, but also highlights
the need for additional treatments to achieve functional benefits.
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Introduction

Individuals with schizophrenia experience difficulties in
independent living, social relations and occupational out-
come that have been traced back to impairments in social
and nonsocial cognition [1]. Research has consistently
shown that schizophrenia is characterized by social cognitive
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impairment [2] although a subgroup may have intact social
cognition [3, 4]. Social cognition is among the strong predic-
tors of functional outcome [5] and mediates the effects of
nonsocial cognition on outcome [6]. As an effort to improve
the outcome of schizophrenia, several social cognitive train-
ing programs have been developed.

Social cognition is usually divided into the domains
of emotion processing, theory of mind (ToM), social
perception/knowledge, and attributional style [7]. Social
cognitive training programs target one or several of these
domains. Their effectiveness in schizophrenia is summa-
rized in several reviews and meta-analyses [8—12]. The
most consistent effect is improvement in the domain tar-
geted by the training. For example, a meta-analysis of
randomized controlled trials (RCTs) of targeted facial
affect training programs concluded with positive effects
on facial affect recognition, no effect on positive, nega-
tive or general symptoms, and a possible effect on social
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functioning [11]. The Training of Affect Recognition
(TAR) program [13] has been examined in three RCTs
[14-16]. All found larger post-training improvement in
facial affect recognition in the treatment group. The only
study that investigated transfer effects to other social cog-
nitive domains (prosodic affect recognition, ToM) found
it to be significant [15]. The same study found TAR to
generalize to social competence in role play, although
this effect disappeared in according-to-protocol analyses
of completers [15]. Trend-level improvement in social
quality of life was reported in the only other study that
examined functioning [16]. This study also found that
TAR training was associated with improvement in nega-
tive symptoms [16]. Although TAR is among the facial
affect training programs that have been investigated the
most, its transfer and durability effects remain unclear.
Further, the meta-analysis of targeted facial affect training
programs considered effect estimates to be of low qual-
ity (only 8 RCTs were included of which only 3 assessed
social functioning) [11]. Thus, further studies of targeted
facial affect training programs are warranted.

In this field, we still lack conclusive evidence that
social cognitive interventions have meaningful benefits
beyond the targeted domain(s) [17]. It is unclear if the
training generalizes to other social cognitive domains
and to functional outcome. It is also uncertain if effects
endure beyond immediate post-training assessments. In
the current study, we aim to address the issues of general-
izability and durability by examining if training of a spe-
cific social cognitive domain benefits other social cogni-
tive domains, symptom level and functioning, over time.
The RCT (Clinicaltrials.gov Identifier NCT01206842),
approved by the regional ethics committee, studies the
effect of TAR on a range of outcome measures in a lon-
gitudinal design with a 3-month post-training follow-up
assessment. A group receiving treatment as usual (TAU)
was used as the control condition. Larger improvements
in social cognition were expected for the group receiving
TAR.

Methods
Participants and procedure

Sixty individuals with a diagnosis of schizophrenia or schiz-
oaffective disorder (DSM-1V) [18], recruited from the The-
matically Organized Psychosis (TOP) study at Oslo Uni-
versity Hospital, Norway, provided informed consent. Of
these, 12 individuals withdrew before baseline assessment.
Study participants (n =48: schizophrenia=39, schizoaffec-
tive =9) were assessed at three time points: at baseline (T1),
immediately after completion of the intervention period, i.e.,
approximately 8 weeks later (T2), and 3 months after T2
(follow-up: T3). Participants underwent assessment with a
clinical and a cognitive protocol at all assessment points.
For details, see Measures below. The T1 clinical protocol
included diagnostic assessments based on the Structured
Clinical Interview for DSM-IV (SCID-I) [19], whereas
the T1 cognitive protocol included the 2-test version of the
Wechsler Abbreviated Scale of Intelligence (WASI) [20].
After completion of T1 assessment, participants were ran-
domized to receive social cognitive training and treatment
as usual (TAR group), or treatment as usual (TAU group).
Treatment as usual in Norway is provided by the public
health care system and consists of individualized antipsy-
chotic medication, psychoeducation and psychotherapy,
often cognitive behavioral therapy [21]. Randomization was
based on a plan for 50 participants randomized into 5 blocks
from http://www.randomization.com created in September
2012. Assessors were blind to group allocation. There were
no significant group differences at T1 for demographic char-
acteristics (see Table 1) and most study variables (Tables 2,
3), except for facial affect recognition (TAR > TAU) and
self-esteem (TAR < TAU) (see Tables 2, 3, respectively).
Figure 1 presents the CONSORT flow diagram. In the
TAR group, four participants withdrew after T1 (baseline
assessment and randomization). Another three participants
withdrew between T2 and T3, one of which did not undergo
the cognitive assessment at T2. In addition, two participants

Table 1 Demographic and

o e TAR TAU Statistics p value

clinical characteristics in n=24 n=24

indiYiquals \x./it.h schizophrenia Mean (SD) Mean (SD)

receiving training of affect

recognition (TAR) or treatment Age 29.9 (8.9) 30.8 (8.7) t=0.36 0.720

as usual (TAU) Sex (m/f) 18/6 14/10 2=150 0.221
Education (years) 12.3 (2.1) 12.0 (1.9) t=0.50 0.618
WASI 1Q 104.0 (12.5) 99.9 (14.8) t=1.02 0.312
Illness duration (years) 7.7 (7.1) 8.0(8.1) t=0.15 0.881
Antipsychotic medication* 1.89 (1.31) 1.34 (1.06)* t=1.53 0.134

* Amount of defined daily dose of antipsychotic treatment; n=21 (three TAU participants did not use antip-

sychotic medication)

@ Springer


http://www.randomization.com

613

European Archives of Psychiatry and Clinical Neuroscience (2019) 269:611-620

SI=YVLEL '61=NVL ‘LT=¥VL TL 'SI[MS SuIpuas puas ‘s[[oys Surssaooid 20.d ‘[
SUIATO02I D24 ‘SIS SUIA[0S-WR[qoId TeuosIodIou] JO JUAWSSISSY SSIIV ST=YUVL €L 61 =NVL ‘LI =¥VL TL UWSSISSY S[[D]S 20ULWLIONIJ 031 UBS BIUIOJIRD) JO AJNSIAIUN) VSdJ/]
‘61 =¥VL TL o[edsqns uonouny ‘Furuonoun, Jo JUSWSSISSY [8q0[D) [~7VD ‘61 = NV.L L "9[edoS Suruonoun, [e100S §7§ ‘A1ayeq 2ANIUS0)) Snsuasuo)) OB §OIW ¢ ST=4VL €L ‘61 =NVL
‘1 =YV.L TL 'uonu30) [B10S JO JUWSSASSY A} 10J IO DSV 81 =NV.L ‘61 =YV.L ¢L "surewo( ssony sdiysuone[oy vy ‘SI=4V.L €L ‘61 =NV.L ‘61 =YVL ¢L "UONOI [ed150[org
ur uonowy oigowy ‘ST=¥YVL €L ‘61 =NVL ‘61 =4VL ZL 10V [e108] Jo somld VJJ ‘(dnoiS jonuoos) rensn se jusunean Q7 (dnoid uonuoaisiur) uonrugodar 109)e jo Sururen yy7

PIOq U1 (S0 <) SIZIS 109JJ0 PAZIS-WNIPIN

crronvL
§S°0 IVL T€0 (96€'0098°0 (#'SD) 6’87 (#'81) 6°SS Tro (SEL0¥E0 (F'€D) 1TS (8'SD) L'6Y S00 (TL8'D) 910 (0°€D) 6'Sy (9¥1) 89y PUISSSAIV
€C°0:NVL
90 AVL ¥0'0 (60600 T1'0 (6'90) 0'9S (C'00) 0°LS 170 (65500090 (T¥D) L'€S (6'%1) §'LS Tro (L99°0) €70 (05D 1°0S (9°T0) €Ly 201dSSATV
S0°0 ‘NVL
S0 VL 850 (STI'0) LS'T (F€D 1'L9 (F'L1) 6'8L 87°0 (01¥'0)€8°0 (9°81)S'69 (09D ¥'¥L v1'0 (1T9°0) 050 (T61) 099 (L'07) 689  9ISSIIV
cro-Nvi
10°0 ¥VL 91'0 (11500990 (LT TLL (LT ESL o WILo)Le0 (6TD09L (6'€D VoL €00 (S06'0) 210 (SYD9SL (8T TSL vSsdn
Kyoedeos [euonoung
€00 :NVL
970 ¥YVL 610 (S6S0)¥S0 (FTD 6ty (10D 0Ly 0T0 (550090 (6'SD 88y (+'01) TIY 100 (686'0) 100 (6'TD €¥y  (9°6) v'¥i 34D
Suruonouny pajeI-ueIoIuUIl)
670 :NVL
010 -9vL LS'0 (E21°0) 68T (9'6) 6901 (#°S) 9201 LEO (8STOIST'T (S8 S0l (L'9) L'T01 10 (@990 ¥'0 (€8 €01 (9'8) £°€01 SdS
Suruonouny pajrodar-Jog
110 :NV.L
0€°0 ™IV.L 600 (00800970 (€6 61y (0L 9Ty €0 (8T€066'0 L LEy LTIy 600 (900060 ((BLO0TY (T8 €0V 400N
uonIus0d [RIO0SUON
€0 NVL
SP'0 -AVL 10 (€900 v6'T (69697 (9°L)0CE €10 (oL eco (6L €0e (€L €1€ LOO (L8L'0) LTO (T8 €6T (L'9)88T JOSVIN
€00 ‘NV.L
€0 ¥4VL 850 (€CI'o)6st (roeec (o) L9T TT0 (BIS0)S90 (L9evT (6996t 870 (9T€0 660 (OP)S€T (€9 61C avyd
¢C0NVL
$9°0 AVL Lo (6970 €1'T (0T0) 080 (I1°0) L8O 8'0 (961°0) €T (€1°0) T80 (80°0) L8O 0€'0 (10E'0) ¥0'T (91°0)9L°0 (11°0) 08°0 orgowry
70 :NV.L (100°0>)
T AVL €T (2000 s€€ (8¥1)0SL (89 TT6 wl 61y (renTsL (0L L68 19°0 (0¥0°0) 11T (OSDTIL (I'TDL'6L vdd
uoniu3od [e100S
P suaqop (ds) uedy  (QS) UBSIN P S.USY0D (ds) uesy  (QS) UBSIN P S.USY0D (@s) uesy  (As) ues
P s.uayo) dnoi3 SI=u L1=U dnoi3 oz=u oz=u dnoi3 pg=u pZ=u
dnos3-urgirp -uoomieg  (onfea d) nvwL dviLl -uoomag  (enyea d) nvi dviL -udomieg  (anfea d) nvL dvL

€L-IL

(¢1) dn-mof[oy yuow-¢

(Z1) Jusunean-1sod

(11) surpaseq

Jusujea-jsod syjuowr ¢ pue jusuean-jsod ‘ourjaseq je sdnoid [0)UOD puUE UOTIUSAISIUI Y} UdIMISq SUTUIOTOUNJ puE ‘UONTUS0d [RIO0SUOU puUE [e100s Jo uostedwo) g ajqel

pringer

A's



61 =NV T1 'Wealsd-J[o§ S10quasoy o[edg AOBOYJa-§[og PasIady STSY 61 = V.L TL "2[edS WSISU[ [ETUI[) poomydIg SIOE 61 =V.L L 9[eds

-qns swoydwAs ‘Furuonoun Jo JUAWSSISSY [eqO[D) S-7yH ‘Bruarydoziyog 10y 9[eos uoissardoq Are3[e) §§q) ‘swordwAs aarssardop dop ‘swoydwiAs payroxd oxa ‘swoydwAs paziue3iosip sip
‘swoydwiAs aane3ou Jau ‘swoydwiAs aanisod sod ‘o[edog aWOIPUAS 2ATIESAN pue 9ANISOd SSNVJ ‘(dnoid jonuood) rensn se juaunean vz ‘(dnois uonusaiojur) uontusooal 1oajje jo Sururen yy7

PIOq Ul (S0 <) SIZIS 1090 PIZIS-WNIPI

o
g
©
()}
<
>
8
o]
c
@
v
3
2 Wo91S
=
= 8¢'0 :NV.L -JI°S
“m 09°0 “dVL 00 (1700080 (O%)88C (69 T'LT ¥20 (€Lr0)€L0 (89 ¢LT (€9 19T §9°0 (1€00)€TT (€9 697 (TS)§€r 8Swquasoy
M 0 :NvL
s LO'0 *¥UV.L 09°0 (00T°0)0LT (£81)L69 (€ST)L6S L10 (865°0) €50 (€02 L€9 (L'ST)909 €20 (97#'0) 080 (€91 +'T9 (+'91) 9'8S SHSY
E @10
£ 81°0:NVL ogue)
DW €10 ™AV.L §S'0 (F¥1°0) 0S'1 FDSL 92098 $s'0 (180°0) 08'1 onzL Toes §s'0 (680°0) ¥L'T 6DTL Toes S1O4d
k) 110dar-J[o8
s 6£°0 :NVL
m 61°0 AVL ST'0 (929°0)Tv0 (€€D)10S (1°ST)0'8Y 0’0 (8TT0)TTT (T8I 8IS (ST 9°SH 700 (L680) €10 (8T TSH (S01)9SH $-dVD
= 89°0 :NVL
g LE0 VL w0 (99T°0) €1°0 (T 81 (€9 oe 80°0 (T8L'0)8T0 8¢90¢ Ty ee 120 (€9%°0) ¥L0 (Tre)oe (Coey SSaon
o
c,uu €7°0 ‘NV.L
LS'0 ¥VL €0 (0¥€0) L60 ©oLs (€9 L9 Se’0 (162°0) LO'T D66 (€€ 69 €5°0 (1L0°0) €8°T 0¢) 69 (LD ¥'8 dopSSNVI
LE0 ‘NVL
ST0 IVL 000 (286°0) 200 (€D 67¥ D6 970 (T6¥'0) 69°0 (Te) 8¢ (AN 4Y 700 (LEV0)8LO ooLs (L'T) €S 9X9SSNVd
LO'0 :NV.L
01°0 *dV.L 900 (#98°0) L1°0 L2 19 (XIXXY $0'0 (998°0) L1'0 (SRS (1e)9s 970 (69€°0) 160 e €9 (#70) 9°S  SIPSSNVI
0 :NvL
€0 VL 200 (S¥6'0)L00 (LS LY (69 81 1€0 (Jecm 660 (@96TT (19 8+1 850 ($S0°0)86'T (69091 (8+%)6CI SUSSNVA
10 :NVL
170 *dVL 170 (€€5°0)€9°0 6% 08 (S€) 68 700 (86%°0) 69°0 (1988 Iv) 86 L1°0 (09S°0) 650 (6€)86 ) S0l sodSSNVA
swojdwAs [eorur)
P s.uayopn (@s) uedy  (QS) ueoy P S.uayop (as) uedN  (QS) UBSIN P SuUdYo) (@s) uedN  (As) uesN
P s.uayo) dnoi3 Sl=u LI=u dnoi3 og=u og=u dnoi3 yo=u yo=u
dnoi3-urgpm -ucomieg  (onyes d) g nvwL AdvL -usompg  (enea d) 1 NVvL dvilL -uoomeg  (onfea d) 1 nvws dvlL
¢L-1L (¢1) dn-mof[oy yyuow-¢ (T1) yusunean-1sod (1.1) auraseq

614

Jusunean-jsod squowr ¢ pue

juounean-jsod ‘ourfeseq je sdnois [01UOD PUB UOHUIAINUI AY) USIMIOQ WIISI-J[AS pue AoBOLI-J[os [B100s JYSIsul [edrur[o poytodar-Jos pue swoydwAs pajer-uerowid jo uosuedwo)) ¢ ajqel

pringer

Qs



European Archives of Psychiatry and Clinical Neuroscience (2019) 269:611—

620

615

Consented
(n=60)

Withdrew
(n=12)

Baseline Assessment and
Randomization (n= 48)

!

A 4

Treatment (TAR) group
n=24

4 drop-outs |[&———

A

A

Follow-up post-treatment (8 weeks)
n=20

3 drop-outs
A

Follow-up (3 months)
n=17

4

Fig. 1 Consort flow diagram

did not wish to undergo cognitive assessment at T3. These
two participants were not considered as dropouts when
calculating attrition rates. For yet two participants, some
data are missing for T2. The attrition rate in the interven-
tion group is 29.2% (7 out of 24 participants that underwent
baseline assessment and randomization). In the TAU group,
four participants withdrew after T1. Between T2 and T3, 5
participants withdrew from the study, yielding an attrition
rate of 37.5% (9 of 24 participants that underwent baseline
assessment and randomization). There is some missing data
at T2 for two of the participants that withdrew between T2
and T3. The overall attrition rate for the current study is
33.3%. Details are provided in Table 2.

Treatment intervention

TAR [13, 15] is a targeted 12-session manualized training
for facial emotion perception deficits, delivered over 6 weeks
and divided into 3 blocks of 4 sessions. The first block
involves discrimination of prototypical facial expressions
of basic emotions. In the second block, processing is faster,
more holistic and nonverbal, while the third block focuses
on emotional faces in social and situational contexts. TAR

\4

Control (T
n =

AU) group
24

4 drop-outs

4

A

Follow-up (8 weeks)
n=20

—»| 5 drop-outs
4

Follow-up (3 months)
n=15

A

principles include restitution, compensation, establishing of
alternative strategies, errorless learning and over-learning. It
is computer aided, but also contains desktop exercises. The
manual recommends a 2:1 (participants-trainer) administra-
tion format. Due to chances of losing participants that had
to wait for a second participant, the training was conducted
1:1. The TAR program was translated into Norwegian by the
first author for the purposes of this study.

Measures
Primary outcome measures
Social cognitive tests

The social cognitive test battery consisted of four well-
validated tests covering different domains. The Pictures of
Facial Affect (PFA) is one of several measures based on
the Ekman pictures of facial affect [22]. It has been used
in previous TAR studies [14, 15] and was, therefore, cho-
sen as the measure of facial affect recognition. It consists
of 28 black and white photographs of Caucasian men or
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women expressing one of the six basic emotions (happi-
ness, sadness, surprise, disgust, anger, and fear) or neutral.
The total score (percentage correct) is used. The Emotion in
Biological Motion test (EmoBio) [23] measures the ability
to identify emotions in moving bodies, i.e., human point-
light walkers, or body affect recognition. The walkers move
in a manner indicative of one of four basic emotions (hap-
piness, sadness, anger, and fear) or neutral. The total pro-
portional score (0-1), based on Norwegian normative data
[24], is used. ToM was measured with the Norwegian version
[25] of the Movie for the Assessment of Social Cognition
(MASC) [26]. This is an ecologically valid ToM test based
on a video-taped movie, depicting social interactions. Ques-
tions regarding the movie characters’ thoughts, emotions and
intentions are asked. The total overall ToM score was used.
Social perception was measured with a short, validated ver-
sion [27] of the Relationship Across Domains (RAD) test
[28]. RAD consists of short vignettes describing dyadic
social exchanges. The social exchange is characteristic of
one of four relational models for how people interpret and
organize relationships (communal sharing, authority rank-
ing, equality matching, and market pricing). The test taker
indicates whether three statements about the relationship
of a dyad are correct/incorrect. This assesses their implicit
knowledge of relational models.

Secondary outcome measures
Neuropsychological tests

Nonsocial cognition was assessed with the MATRICS
Consensus Cognitive Battery (MCCB) [29] excluding the
social cognition subtest. A composite T-score was used in
the analyses. For one TAR participant, data were missing for
the Brief Visual Memory Test-R, Continuous Performance
Test and Category Fluency at T1. The T1 mean of the TAR
group was entered. For another TAR participant, the Mazes
subtest was not administered at T3. The TAR group T3 mean
was entered for this test. We chose this approach to achieve
a composite MCCB score for these two individuals at these
two assessment points.

Functional assessment

Functioning in schizophrenia can be differentiated based
on level (competency under ideal conditions, e.g., func-
tional capacity, versus actual real-life behavior), domain
(social and nonsocial), or source (self-reported or other-
evaluated). Global functioning was rated using the GAF,
split version function subscale (GAF-f) [30]. Self-reported
social functioning was measured with the validated Nor-
wegian version [31] of the Social Functioning Scale

@ Springer

(SES) [32]. Social functional capacity was assessed with
a short version [33] of the Assessment of Social Problem-
Solving Skills (AIPSS) [34]. The AIPSS consists of three
subscales. AIPSSrec (receiving skills) is the ability to
identify and describe interpersonal problems from short,
video-taped social interactions. AIPSSproc (processing
skills) is the verbal response to the question of how this
problem may be solved, and AIPSSsend (sending skills)
is the actual attempt at solving the problem in a role play.
Nonsocial functional capacity was measured with the brief
version of the UCSD Performance-based Skills Assess-
ment (UPSA-B) [35]. It includes two domains of every-
day living activities: finance (counting change and under-
standing how a bill is payed), and communication (making
emergency phone calls and reschedule an appointment).

Other outcome measures
Clinical assessment

Participants underwent clinical interviews evaluating
ongoing symptomatology. Psychotic and other symptoms
were measured with the Positive and Negative Syndrome
Scale (PANSS) [36]. We present PANSS data using the
five-component solution provided by Wallwork et al. [37]
where symptoms are divided into positive (PANSSpos),
negative (PANSSneg), disorganized (PANSSdis), excited
(PANSSexc) and depressive (PANSSdep) components.
Depression was also indexed by the Calgary Depression
Scale for Schizophrenia (CDSS) [38]. Global symptom
level was rated using the Global Assessment of Function-
ing, split version symptom subscale (GAF-s) [30].

Subjective outcomes

Participants’ self-perception was measured with the
Revised Self-Efficacy Scale (RSES) [39] and the Rosen-
berg Self-Esteem Scale [39]. The 19 social RSES items
were used. They describe different social exchanges (call
a friend, introduce oneself to new people). The partici-
pant is asked to indicate how confident (s)he is that (s)he
can perform the social behavior, using a 0-100 scale. The
Rosenberg Self-Esteem scale [40] consists of 10 appraisals
of self-worth to be rated on a 4-point Likert scale (strongly
agree—strongly disagree). In addition, participants com-
pleted the Birchwood Clinical Insight Scale (BCIS) [41],
a measure of awareness of illness and the ability to relabel
abnormal subjective experiences as pathological. It is an
8-item self-report where items are rated on a 5-point Lik-
ert scale (strongly agree—strongly disagree).
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Statistical analyses

All analyses were undertaken in SPSS. The effect of TAR on
primary, secondary and other outcome measures was inves-
tigated using linear mixed models. This method was chosen
to account for missing data. Time (measured in months from
baseline; T1 =0, T2=2, T3=35), group (TAR, TAU) and
time X group were fixed in all models. All models included
random intercept. The inclusion of the 3 assessment points
ensures testing of durability effects. Mean values for each of
the groups (TAR, TAU) at the three assessment points (T1,
T2, T3) were estimated from the linear mixed models for
primary outcome measures that yielded significant effects
and presented in figures.

Specifically, primary outcome variables, entered as
dependent variables in four separate analyses using lin-
ear mixed models, were PFA, EmoBio, RAD and MASC.
Secondary outcome measures, entered in a series of linear
mixed models, were MCCB, GAF-f, SFS, UPSA-B and
AIPSS (x3). In addition, the effect of TAR on symptoms
(GAF-s, CDSS, PANSS x5) and self-reports (BCIS, RSES
and Rosenberg) were examined in similar linear mixed mod-
els. All significant effects are reported, but main effects are
not interpreted if the interaction effect was significant.

In addition, the actual values for participants that com-
pleted the assessments at the three assessment points (for
n, see Tables 2, 3) were subjected to statistical analyses
of group differences (independent samples ¢ tests). Fur-
ther, between-group effect sizes for T1, T2 and T3 were
calculated (Cohen’s d). Finally, within-group effect sizes
(Cohen’s d) for T1 and T3 scores were computed to increase
the understanding of the clinical significance of changes in
either group. The use of effect sizes enables comparison
with previous studies. Importantly, in the interpretation of
results, we focus on effect sizes, not on the p values for the
independent samples ¢ tests for T2 and T3. In line with this,
we have refrained from performing correction for multiple
comparisons. We consider effect sizes > 0.45 as medium, >
0.75 as large.

Results

The actual values at T1, T2 and T3 for those assessed are
provided in Tables 2 and 3.

Primary outcome measures

The linear mixed models yielded significant time X group
interaction effects for MASC [b=0.79, 1(71.48)=2.52,

=4~ TAU —8—TAR

35

30

Number correct

25
Tl T2 T3

Fig.2 Theory of mind (Movie for the Assessment of Social Cogni-
tion) in individuals receiving social cognitive training (TAR) or treat-
ment as usual (TAR). Estimated marginal means from linear mixed
models
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Fig. 3 Facial affect recognition (Pictures of Facial Affect) in individ-
uals receiving social cognitive training (TAR) or treatment as usual
(TAR). Estimated marginal means from linear mixed models

p=0.014]. See Fig. 2. For PFA, the main effects of time
[b=1.76,1(75.93)=2.91, p=0.005] and group [b=10.12,
1(72.11)=3.03, p=0.003] were significant. See Fig. 3.
Effect sizes for group differences at T3 were medium sized
or large for all social cognitive tests (see Table 2). In par-
ticular, the effect size for PFA was substantial (Cohen’s
d=1.32) and larger than at T1 (Cohen’s d=0.61). In
addition, the improvement in PFA performance from
T1 to T3 in the TAR group was considerable (Cohen’s
d=1.32) and much larger than the improvement in the
TAU group (Cohen’s d=0.45). For EmoBio, the between-
group medium effect sizes at T2 (Cohen’s d =0.48) and
T3 (Cohen’s d=0.47) were larger than at T1 (Cohen’s
d=0.30). Further, the within-group effect size for the TAR
and TAU groups were medium sized (Cohen’s d=0.64)
and small (Cohen’s d=0.22), respectively. For RAD,
the between-group effect size was medium sized at T3
(Cohen’s d=0.58) and small at T1 (Cohen’s d=0.28).
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Secondary outcome measures

The linear mixed models yielded a significant time X group
interaction effect for SFS [b = —0.91, #(71.45) = —2.59,
p=0.012]. Main effects of time were significant for MCCB
[6=0.60, #(69.43)=3.90, p <0.001] and SFS [ =0.85,
1(71.78)=3.32, p=0.001]. For GAF-f and UPSA-B, all
effect sizes were small. For AIPSSrec, the between-group
effect size at T3 was medium sized (Cohen’s d =0.58),
in contrast to the small between-group effect sizes at T1
(Cohen’s d=0.14) and T2 (Cohen’s d =0.28). In addition,
the within-group effect size for the TAR group (Cohen’s
d=0.52) was larger than the very small effect size for the
TAU group (Cohen’s d=0.05). The TAR within-group
effect sizes for AIPSSproc and AIPSSsend were also
medium sized (Cohen’s d =0.46/0.55).

Other outcome measures

The linear mixed models yielded a significant time X group
interaction effect for PANSSneg [»=0.81, #(78.73)=2.51,
p=0.014]. Main effects of time were significant for
GAF-s [b=1.35, #(77.12)=2.73, p=0.008], PANSS-
pos [b=-0.32, t(76.50) =—-2.18, p=0.032], PANSS-
neg [b=-0.49, 1(79.07) =—-2.09, p=0.040], and RSES
[b=3.45, t(75.27)=—-2.00, p=0.049]. Main effects
of group were significant for Rosenberg Self-Esteem
[b=-3.25, t(57.11)=-2.11, p=0.039]. None of the
between-group effect sizes for clinical symptoms at T3
were medium sized or larger, but the within-group effect
size was medium sized for PANSSdep in the TAR group
(Cohen’s d=0.57), and for CDSS in the TAU group
(Cohen’s d=0.68). For the self-report measures, the
between-group effect size was medium sized at all assess-
ment points for the BCIS (Cohen’s ds=0.54 or 0.55).
RSES differed between the groups at T3 at a medium
level (Cohen’s d=0.60), and Rosenberg Self-Esteem pre-
sented with a medium-sized between-group difference at
T1 (Cohen’s d=0.65), and a medium-sized within-group
improvement for the TAR group (Cohen’s d=0.60).

Discussion

This study examined the effect of a targeted facial affect
recognition training program on social cognition, non-
social cognition, functioning, symptoms and subjective
experiences of individuals with schizophrenia. The extent
of improvements in the intervention group compared to the
control group was investigated with linear mixed models

@ Springer

where significant time X group interaction effects are con-
sistent with treatment effects.

Among the primary outcome measures, there was a sig-
nificant time X group interaction effect for the ToM measure
(MASC). Over time, the TAR group performed better, the
TAU group worse. This is in line with the previous TAR
study that investigated transfer effects to other social cog-
nitive domains [15] and provides evidence that this train-
ing extends beyond the targeted domain and generalizes to
improved ToM.

Although the linear mixed models analysis did not yield
a significant time X group interaction effect for facial affect
recognition (PFA performance), effect sizes still suggest
treatment-related improvements and align with previous
TAR studies. The paper that introduced the TAR program
in a one-group pre-post design [13] found a within-group
Cohen’s d effect size of 1.02, which is smaller than the cur-
rent (Cohen’s d=1.32). Sachs et al. [16] failed to find a sig-
nificant time X group interaction effect for facial affect rec-
ognition, but main effects of time and group were significant.
Their between-group post-training effect size was larger than
their between-group baseline effect size (Cohen’s d=1.01
vs. 0.55). The corresponding effect sizes in our study were
1.32 and 0.61, respectively. Sachs et al. [16] further found
a larger within-group effect size for the TAR group than
for the TAU group (Cohen’s d=0.53 vs. 0.17). Our cor-
responding effect sizes were 1.32 and 0.45, respectively.
The lack of significant time x group interaction effect in
the current study is probably due to a combination of low
statistical power and improvement in both groups. Further,
the TAR group performed significantly better than the TAU
group at T1, indicating non-successful randomization for
PFA baseline performance level. Our results must, there-
fore, be interpreted with caution. At the same time it should
be noted that the PFA test performance of our TAR group
at T3 (mean=92.2, SD =6.8) was much better than the
performance of Norwegian healthy controls (mean=82.8,
SD=17.5) [42]. Taken together, it is, therefore, likely that
TAR improved facial affect recognition, although the statisti-
cal test was non-significant.

We failed to see a significant time X group interaction
effect in the linear mixed models for the last two social cog-
nitive tests (EmoBio, RAD) (see Table 2). The same trend
in data is, however, seen here as for the PFA test. Although
our study provides no direct evidence, this may suggest that
TAR could generalize to body affect recognition and social
perception.

For nonsocial cognition, the picture is different. Although
there was a significant improvement in MCCB performance
over time, this did not differ between groups, evidenced in
the effect size of Cohen’s d=0.09 at T3. We believe that
test—retest effects can explain the improvement seen over
time for nonsocial cognition in both groups. Our results thus
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indicate that the TAR program has a specific effect on social
cognition.

Among the measures of functioning, the TAR group
unexpectedly self-reported worse social functioning over
time (significant time X group interaction effect). For social
functional capacity (AIPSS), however, a trend in the data
suggests that improvement has taken place for the TAR
group. Interestingly, this is not seen for nonsocial functional
capacity (UPSA-B), paralleling our findings for social versus
nonsocial cognition. Taken together, this suggests that TAR
may improve social abilities, but not nonsocial abilities. This
is further supported by lack of significant effects and small
effect sizes for the global measure of functioning. In sum-
mary, the training had few effects on functioning, with a
possible exception for social functional capacity.

Both groups show an overall improvement in clinical
symptom load over time. The clinical improvement was
present for global symptom level as well as for positive and
depressive symptoms. This is likely an effect of the clinical
treatment as usual, which both groups received, and can-
not be attributed to the TAR intervention. This adds to the
literature that shows that social cognitive training does not
ameliorate psychosis [8, 11]. Only for negative symptoms
was the time x group interaction effect significant. The TAU
group had higher negative symptom load than the TAR
group at baseline, lower at T2 and the same at T3. This is
the only symptom variable where the TAR group had a slight
increase over time (however, the within-group effect size is
small: Cohen’s d=0.32). In brief, the training did not have
an effect on clinical symptoms.

In regard to subjective outcomes, clinical insight did not
change over time, and the TAR group had slightly better
insight than the TAU group at all assessment points. For
self-esteem, there was a significant main effect of group.
Whereas the TAR group reported lower self-esteem than the
TAU group at T1, this was not so at later assessment points.
The within-group effect size suggests that the self-esteem
of the TAR group grew over time, possibly related to the
social cognitive training they received. This is in contrast
to their social self-efficacy, which did not change over time.
In addition, the between-group effect size for social self-
efficacy at T3 was medium sized, but the TAU group had
the highest score. This stands in contrast to what one would
expect, namely that a training program focusing on under-
standing the emotional expressions of others would have
positive effects on someone’s confidence in their own social
abilities. This may align with the findings for self-reported
social functioning reported above. For both measures, the
TAR group rated themselves lower than the TAU group and
with quite consistent scores at the three assessment points.
One explanation is that they may have a more realistic view
of their current social functioning and their social skills in
hypothesized situations (social self-efficacy). This is further

supported by their insight score, which is numerically higher
compared to the TAU group. Another explanation is that
RSES assesses self-efficacy for interacting with others, not
for understanding others, and, therefore, may not be suited
to detect specific changes in social self-efficacy.

Limitations of the study include the lack of an active con-
trol condition and direct measures of real-life functioning,
as well as non-successful randomization for baseline levels
for facial affect recognition and self-esteem. Other limita-
tions are the relatively small sample size and the inclusion of
individuals with schizoaffective disorder in the schizophre-
nia group. These issues, along with the choice of refraining
from correction for multiple comparisons in this exploratory
study, necessitate replications in independent samples.

In conclusion, this study found that a targeted social cog-
nitive training program improved social cognition with dura-
ble effects for a non-targeted domain. Lasting transfer effects
also appeared at trend level for social functional capacity.
The study provides evidence for the generalizability and
durability of targeted facial affect training, but also high-
lights that additional treatment efforts are required to achieve
functional improvement.
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