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Objective: Cognitive remediation (CR) approaches have
demonstrated to be effective in improving cognitive func-
tions in schizophrenia. However, there is a lack of integrated
CR approaches that target multiple neuro- and social-cog-
nitive domains with a special focus on the generalization of
therapy effects to functional outcome. Method: This 8-site
randomized controlled trial evaluated the efficacy of a novel
CR group therapy approach called integrated neurocognitive
therapy (INT). INT includes well-defined exercises to improve
all neuro- and social-cognitive domains as defined by the
Measurement And Treatment Research to Improve Cognition
in Schizophrenia (MATRICS) initiative by compensation
and restitution. One hundred and fifty-six outpatients with a
diagnosis of schizophrenia or schizoaffective disorder accord-
ing to DSM-IV-TR or ICD-10 were randomly assigned to
receive 15 weeks of INT or treatment as usual (TAU). INT
patients received 30 bi-weekly therapy sessions. Each session
lasted 90 min. Mixed models were applied to assess changes
in neurocognition, social cognition, symptoms, and functional
outcome at post-treatment and at 9-month follow-up. Results:
In comparison to TAU, INT patients showed significant
improvements in several neuro- and social-cognitive domains,
negative symptoms, and functional outcome after therapy
and at 9-month follow-up. Number-needed-to-treat analyses
indicate that only 5 INT patients are necessary to produce
durable and meaningful improvements in functional outcome.
Conclusions: Integrated interventions on neurocognition and
social cognition have the potential to improve not only cogni-
tive performance but also functional outcome. These findings
are important as treatment guidelines for schizophrenia have
criticized CR for its poor generalization effects.

Introduction

Treatment of schizophrenia patients has moved well
beyond the reduction of symptoms to the goal of

functional recovery.! In addition to symptom remis-
sion, functional recovery demands an adequate level of
functional outcome in terms of living, work and inter-
personal relationships.>* However, despite advances in
antipsychotic medications and psychological therapies,
functional recovery rates have not changed substantially
over the last 25 years.*> This has prompted the search
for factors contributing to poor functional outcome in
schizophrenia.

A wealth of studies provides evidence for the link between
neuro-cognitive and functional impairments.®® Neuro-
cognitive functions can be defined as processes of linking
and appraising information® and have been considered a
core feature of schizophrenia.!® Against this background,
the NIMH-Measurement And Treatment Research to
Improve Cognition in Schizophrenia (MATRICS) ini-
tiative has been founded to identify cognitive domains
relevant to schizophrenia research and to develop a stan-
dardized cognitive battery to foster the evaluation of
cognitive enhancing interventions.!'* For this purpose, 6
neuro-cognitive domains were defined: speed of process-
ing, attention, verbal learning and memory, visual learning
and memory, working memory, and reasoning and problem
solving.'* More recently, considerable research has focused
on social cognition in schizophrenia that refers to the men-
tal operations underlying social interactions such as the
perception, interpretation, and generation of responses to
the intentions, dispositions, and behaviors of others.!>!7
The MATRICS-initiative initially defined 5 social-cognitive
domains: emotion processing, social perception, theory of
mind, social attributions, and social schema.'*!” Studies
reported that social-cognitive functions are related to both
neurocognition'®! and functional outcome.?*>2

These findings have fueled the interest in cognitive
remediation therapy (CR) that aims to improve cognitive
processes with the goal of durability and generalization
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of these cognitive benefits to functional outcome.® The
efficacy of CR has been summarized in several meta-
analyses® 2 with small to moderate effects on cognitive
domains and functional outcome at post-treatment and
follow-up. The effect of CR on symptoms was small
and disappeared at follow-up. However, these beneficial
results should not mask that CR approaches vary widely
with regard to their intervention targets with most CR
approaches targeting either neuro- or social-cognitive
functions.?” Although the mediating role of social cog-
nition suggests that an integrated treatment of neuro-
and social cognition may produce better generalization
effects on functional outcome than neuro- or social-
cognitive therapy alone® few approaches have been
developed that combine neuro- and social-CR.?3? The
importance of integrated interventions is also supported
by meta-analyses on the effectiveness of the Integrated
Psychological Therapy (IPT)*° that demonstrated that
a combined treatment of neuro- and social-cognitive
IPT-subprograms produced larger effects on functional
outcome than neuro-cognitive subprograms alone.’¢38 As
there is no evidence that boosting one cognitive domain
might improve functional outcome more than another,”
an approach targeting multiple neuro- and social-cogni-
tive domains may be of benefit for most schizophrenia
patients. Nevertheless, none of the contemporary CR
approaches integrates all neuro- and social-cognitive
MATRICS-domains.?*?*3 Moreover, there is still a lack
of well-controlled studies assessing the durability and
generalizability of treatment effects of CR.#4!

Against this background, we developed a CR group
approach called Integrated Neurocognitive Therapy
(INT) that combines neuro- and social-CR by targeting
all 11 MATRICS-domains.*** We conducted a random-
ized controlled trial to evaluate the efficacy of INT after
therapy and after follow-up compared to treatment as
usual (TAU). Based on the results of TPT*3 and cur-
rent meta-analyses,® ?® we hypothesized that INT would
produce significant effects in neuro- and social-cognitive
domains, symptoms, and functional outcome after ther-
apy and at follow-up.

Methods

Participants

The sample comprised 156 patients with a diagnosis
of schizophrenia or schizoaffective disorder according
to DSM-IV-TR or ICD-10. Diagnosis was confirmed
by their treating psychiatrist or clinical psychologist.
Additional inclusion criteria were current enrollment in
an outpatient treatment, age between 18 and 50 years,
and illness duration of more than 2 years. In accordance
with the recommendations of the working group confer-
ence on multisite trial design for CR in schizophrenia,*
study subjects should have IQ scores greater than 80
(Reduced Wechsler Intelligence Test*). Exclusion criteria

were neurological disorders, substance dependence and/
or abuse according to DSM-IV-TR or ICD-10 within
6 months before baseline assessments, and hospitalization
or changes in medication doses within 2 months before
baseline assessments. All participants provided written
informed consent prior to participation under protocols
approved by the ethics committee at the University of
Bern.

Procedures

Patients were recruited from 8 outpatient-treatment
facilities in Switzerland, Germany, and Austria. They
were randomly assigned to INT or to TAU at each treat-
ment site. An independent statistician carried out the
randomization procedure for all treatment sites. First,
computer-generated random numbers were used to gen-
erate 2 groups. Afterwards, these 2 groups were randomly
assigned to INT or TAU. The main therapy outcomes
were neuro- and social-cognitive functions; second-
ary outcomes were symptoms and functional outcome.
A comprehensive battery of these measures was adminis-
tered at baseline prior to randomization, after therapy (ie,
after 15 weeks), and after a follow-up period of 9 months.
Trained research assistants who were blind to group allo-
cation carried out all assessments. The assessors reported
no breaks of blinding. Figure 1 shows the flowchart of
subject progress.

Interventions

Integrated Neurocognitive Therapy. INT*## is a manu-
alized CR group approach that consists of 30 sessions
that were administered by a therapist and a co-therapist
in groups of 6-8 patients. Sessions took place bi-weekly
and each session lasted 90 min. Participants received no
compensation for attending treatment sessions.

All neuro- and social-cognitive MATRICS-domains
are divided into 4 therapy modules with increasing com-
plexity and emotional strain during the course of INT
(table 1). Each of the 4 modules consists of neuro- and
social-cognitive domains. The same didactic structure is
applied to each domain: (1) INT starts with introductory
sessions that intend to enhance patients’ understanding
and awareness of the relevance of the respective cognitive
domain in everyday life and to increase patients’ insight
into their own cognitive resources and deficits. (2) In the
consecutive sessions, patients learn individual coping
strategies in order to compensate for cognitive impair-
ments, and apply these strategies in interactive group
exercises. (3) In restitution sessions, patients practice their
coping strategies in repeated exercises to foster automa-
tization of these compensatory processes. These exercises
are partially computer-based using the Cogpack program
(version 5.1, Marker Software, Ladenburg, Germany).
(4) Finally, homework assignments and in vivo exercises
serve to promote transfer of the acquired cognitive skills
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No. assessed for
eligibility (n=191)

No. excluded (n=35)
No. not meeting inclusion criteria (n=13)

‘5 + Older than 50 vears (n=13)
5 No. declined to participate (n=22)
£ = + Appointments incompatible with
g
= work (n=8)
+ Travel distance too far (n=8)
o Afraid of group setting (n=6)
No. randomized
(=156)

,g No. allocated to INT (n=81) No. allocated to TAU (n=75)
2 No. received INT as assigned (n=81) No. received TAU as assigned (n=75)
j No. did not receive INT (n=0) No. did not receive TAU (n=0)

No. at second assessment (n=73) No. at second assessment (0=67)
2 No. discontinued intervention (n=4) No. discontinued intervention (n=3)
g‘ * Moved (n=2) * Moved (n=1)
S * Returned to work (n=2) * Returned to work (n=1)
s No. lost at assessment (n=4) * Refused any treatment (n=1)
= + Not contactable (n=2) No. lost at assessment (n=5)
) + Refused assessment (n=2) + Not contactable (n=3)

« Refused assessment (n=2)

No. at third assessment (n=64) No. at third assessment (n=57)
= No. lost at assessment (n=9) No. lost at assessment (n=10)
2 + Not contactable (n=4) + Not contactable (n=2)
g * Refused assessment (n=3) * Refused assessment (n=3)
E * Symptomatic exacerbation (n=2) + Symptomatic exacerbation (n=5)

No. excluded from analysis (n=0) No. excluded from analysis (n=0)

Fig. 1. Flow diagram of subject progress through phases of the randomized controlled trial for the Integrated Neurocognitive Therapy

(INT) and Treatment As Usual (TAU) group.

into patients’ daily living context and to maintain treat-
ment effects. Thereby, INT represents both a strategy-
based learning and a drill-and-practice approach.

All therapists were trained in cognitive-behavior ther-
apy methods. Therapist training in INT was provided sys-
tematically by the developers in a 2-day seminar at each
treatment site. During therapy and follow-up, supervi-
sion was available personally or via telephone or email.
Supervision was carried out at least fortnightly. Fidelity
checklists were administered in each session and assured
adherence to the therapy protocol at all treatment sites.
Those assigned to INT attended on average 81.1%
(SD = 13.0%) of the therapy sessions.

INT represents a further development of the cognitive
parts of IPT but differs from it in that it targets all 11
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neuro- and social-cognitive MATRICS-domains while
IPT focuses predominantly on the domains of speed of
processing, attention, reasoning and problem solving as
well as on emotion and social perception. Furthermore,
INT uses computerized neuro-cognitive exercises for
restitution, and has been exclusively designed for outpa-
tient settings. Therefore, the exercises of INT are more
cognitively and emotionally demanding and are more
closely linked to personal experiences and everyday life.
In comparison to INT, IPT seems especially appropriate
for inpatients with substantial cognitive and psychosocial
impairments and severe negative symptoms.*#

Treatment as Usual. INT effects were compared to those
of TAU. TAU was defined as standard care including a
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Table 1. Therapy Contents of Integrated Neurocognitive Therapy

Module A

Speed of processing and attention

Emotion processing

Introductionleducation
Education and self-perception in the target domains (performance-based individual
cognitive profile)?
Reference to everyday life and personal experiences?
Focus on under-stimulation at work, in leisure, and while reading a book
Factors influencing the cognitive performance: eg, alertness, medication, interests and
motivation
Compensation
Development of individual coping strategies (strategy learning)* to improve speed of
processing and attention; eg, reduce distraction, self-empowerment and self-
verbalization, taking a break
Restitution and in vivo exercises
Practice coping strategies in repeated group exercises, computerized exercises (rehearsal
learning)* and goal-related in vivo exercises in the focused cognitive domain (to
support transfer to everyday life)?
Introductionleducation
Emotional influences on perception (filter model)
Identification and definition of basic emotions and their prototypical characteristics
Compensation
Affect recognition training following three steps: 1) facial expressions, 2) gestures,
3) sequences of emotions
Restitution and in vivo exercises
Repeated training of affect decoding to rely on facts instead of assumptions

Module B

Verbal and visual learning, and memory

Social perception and theory of mind

Introductionleducation:
Distinguishing between different types of memory: short term memory, long term
memory, prospective memory (in contrast to working memory)
Memory contents: verbal memory (eg, letters, names) and visual/spatial memory (eg,
faces, signs)
Compensation
Learning and individualizing coping strategies; eg, chunking, using all senses, external
memory aids, gathering more information, categorizing, mnemonic rhyme, internal image
Restitution and in vivo exercises
Practice strategies in repeated exercises in the lab and in daily life
Introduction/education
Identifying key social stimuli (social perception) and taking the perspective of others (ToM)
Compensation
Social perception training following three steps: 1) gathering information,
2) interpretation and discussion, 3) assigning a title
ToM strategies: Distinguish between facts and assumptions when interpreting social
information, role change, reference to own and others experiences
Restitution and in vivo exercises
Training of communication skills

Module C

Reasoning and problem solving

Social schema

Introductionleducation:
Focus on cognitive flexibility and concept formation and implementing a problem
solving model
Compensation
Planning and problem solving skills training (strategy learning)
How to find the right words in a conversation (communication training)
Restitution and in vivo exercises
Practice strategies in repeated exercises in the lab and in daily life
Introduction/education
Influence of norms and roles on social behavior and automatic use of social knowledge
Compensation
Training of social actions dependent on norms and behavioral sequences (social scripts)
Changing own behavior if it deviates from the norm
Coping with social stigma
Restitution and in vivo exercises
Practice strategies in role plays and in daily life
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Table 1. Continued

Module D

Working memory

Introductionleducation:

Focus on selective attention and distractibility in terms of over-stimulation in social

contexts
Compensation

Behavioral shift (to change from one action to another) and adaptive behavior
Selective attention skills training while being confronted with emotional strain and

distraction

Learning how to avoid distraction during a conversation
Restitution and in vivo exercises
Practice strategies in repeated exercises and daily life

Social attributions and emotion regulation

Introductionleducation

Relationship of one's own attribution style to emotional strain and over-stimulation

Compensation

Analyzing one's own attribution style and the consequences of internal and external

attributions

Reattribution: Finding alternative explanations

Stress-inoculation training and emotion regulation training
Restitution and in vivo exercise

Practice strategies in repeated exercises in daily life

aThese contents are part of the interventions on each neuro- and social-cognitive domain in all 4 modules.

broad array of interventions used in clinical practice for
schizophrenia patients (eg, medication, individual ther-
apy, case-management). Both INT and TAU patients
were not allowed to take part in specific group therapies
that primarily applied other CR techniques, cognitive-
behavioral therapy, social skills therapy or supported
employment because these interventions may also have
substantial beneficial effects on neuro- and social-cog-
nitive functions and functional outcome. However, INT
and TAU patients could receive all other kinds of psy-
chosocial interventions administered in a group setting
including music therapy, art therapy, movement/dance
therapy, case-management, psychoeducation, supportive
and vocational counseling, and leisure time-groups.

Measures

While commonly used measures in schizophrenia research
are only described briefly, more detailed information and
references are provided for rather new assessments in
schizophrenia patients.

Neurocognition. The neuro-cognitive test Dbattery
included the following measures commonly applied in
schizophrenia research: (1) Speed of processing was
assessed using the Trail Making Test¥ (TMT) Part
A (time to completion) and the Controlled Oral Word
Association Test® (COWAT) (mean value of produced
words per minute); (2) Attention using the Continuous
Performance Test* (CPT) (total number of commission
errors during the test) and the d2* (number of correctly
marked items). The d2 is a paper-and-pencil cancellation
test that has proven to be a reliable and valid measure
of selective attention;® (3) Verbal learning and memory
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using the Auditory Verbal Learning Test’! (AVLT) (sum-
mary score of correctly remembered words after each
trial); (4) Visual learning and memory with the Wechsler
Memory Scale-Revised Third Edition® (WMS-R) (total
number of correctly recognized items); (5) Working
memory with the Letter-Number Span®® (LNS) (total
number of correctly remembered items); (6) Reasoning
and problem solving with the Wisconsin Card Sorting
Test>* (WCST) (total number of perseverative answers).

Social Cognition. We assessed emotion perception
through the Picture of Facial Affect Test® (PFA) and
the Emotion Recognition Questionnaire’® (Emorec).
Both measures require the participant to view photo-
graphs of faces and to identify specific basic emotions
(PFA) or to rate the intensity of the perceived emotion
on a 5-point Likert scale (Emorec). Friesen and Ekman
developed this series of photographs.”’ The Emorec
has proven to be a reliable and valid measure of emo-
tion perception.®* The test score of both measures was
the total number of correct judgments. (2) We adminis-
tered the Schema Component Sequencing Task-Revised*®
(SCST-R) as a computerized measure of social schema.
The task is to order the component actions of 12 social
situations in the right sequence using verbal stimuli. The
dependent variable was the total number of the correctly
juxtaposed pairs over all situations. (3) The Ambiguous
Intentions Hostility Questionnaire® (AIHQ) measures 5
social-cognitive attribution biases (hostility, anger, blame,
intention, and aggression). We applied the 5 ambiguous
situations only as they seem to be most sensitive for attri-
bution biases.” Two independent raters coded the written
answers and revealed high average intra-class reliability
(ICCs = 0.93-0.99).
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Symptoms and Functional Outcome. The Positive and
Negative Syndrome Scale (PANSS)® was administered
to rate negative and positive symptom severity and the
Global Assessment of Functioning Scale (GAF) of the
DSM-IV to measure functional outcome. The sample of
this study comprised schizophrenia outpatients with the
symptom ratings being in the medium range (table 2).
Studies indicate that the GAF scale is a valid measure
of global functional outcome given that patients are
clinically stable.®® All raters received specific training
and revealed high inter-rater reliability (ICC = 0.91 for
PANSS and ICC = 0.92 for GAF).

Statistical Analyses

All analyses were conducted using SPSS 21.0 (SPSS
Inc). Raw data were checked for normality and outli-
ers. Group comparisons between INT and TAU as well
as between completers and noncompleters of therapy
at baseline were performed using chi-square and ¢-tests.
With regard to therapy outcomes, we computed com-
posite scores with equal weights using z-transformations
for “global neurocognition,” “global social cognition,”
“global symptoms,” and for cognitive domains that were
assessed by more than one test, that is, “speed of process-
ing,” “attention,” and “emotion perception.” Changes in
the global composite scores and the assessed cognitive
domains were analyzed using linear mixed modeling with
maximum likelihood estimation including all subjects in
an intent-to-treat analysis. Models included group (INT
and TAU) and time (baseline, post-therapy, follow-up) as
well as their interaction (group X time) as fixed effects.
Additionally, models comprised random intercepts and
slopes for subjects and treatment sites. A diagonal covari-
ance structure was used as the repeated covariance type
and a variance components matrix was selected for the
random effects. Significant interactions were interpreted

Following recent recommendations, we also focused
on effect sizes.®> Cohen’s d was calculated at post-therapy
and follow-up using the difference of the respective group
means divided by their pooled standard deviation.®
Additionally, we calculated the number-needed-to-treat
(NNT) for all significant interaction effects at various lev-
els of change (10%—-60%) in cognitive, symptomatic, and
functional outcomes as assessed by single tests.®%

Results

Baseline Analyses

INT and TAU neither differed significantly in demo-
graphic variables or antipsychotic medication (table 2)
nor in any outcome variable (table 3). All but 4 patients
were taking antipsychotic medication (91% atypical
neuroleptics, 7% typical neuroleptics, 2% mixed), and 7
patients (4%) received antidepressants (SSRIs) as con-
comitant medication. There were no significant group
differences in medication doses at baseline, post-therapy,
and follow-up. Moreover, both groups did not demon-
strate significant changes in their medication doses from
baseline to post-therapy and follow-up. Completers and
noncompleters did not differ significantly in demographic
and outcome variables at post-therapy and follow-up.

Treatment Effects on Neurocognition

Means, SDs, and effect sizes of all therapy outcomes
are presented in table 3. INT demonstrated significant
improvements in global neurocognition after therapy
(sz = 445, P = 0.04, Cohen’s d = 0.43) but not at
follow-up (F,,, = 2.40, P = 0.09, d = 0.02). Using the
TMT and the COWAT as a measure of speed of pro-
cessing, group differences favoring INT were significant
after therapy (F, = 5.41, P=0.02,d = 0.41). Moreover,

INT demonstrated significant improvements in reason-

as a differential treatment effect. ing and problem solving at post-therapy (F, ., = 4.57,
Table 2. Sample Characteristics of INT and TAU Group
INT group (n = 81) TAU group (n=75) thy2e P

Age (y), mean (SD) 34.6 (8.5) 33.8(8.7) 0.6 0.5
Gender (male %) 64.2 74.7 2.0 0.2
1Q® mean (SD) 105.6 (10.0) 102.2 (12.3) 1.7 0.1
Duration of illness (y), mean (SD) 10.2 (7.5) 9.9 (7.0) 0.3 0.8
Number of hospitalizations (n) 3.7(3.3) 4.6 (4.9) -1.2 0.2
Education (y), mean (SD) 11.2 (4.1) 10.8 (4.4) 0.6 0.6
Marital status (%)

Single 77.5 93.4

Married 9.9 1.6

Divorced 12.7 4.9 3.6 0.3
Chlorpromazine equivalent doses, mean (SD) 422.3 (420.9) 456.0 (380.2) -0.5 0.7

Note: INT, integrated neurocognitive therapy; TAU, treatment as usual.
1t-Tests for normally distributed variables; y*-tests for categorical variables.

"Reduced Wechsler Intelligence Test* (WIP).

609



D. R. Mueller et al

da10Wy

% Vdd
suonydasiad
¥T'0 (20°0) +x€9'9 (6L°D 100  (€9°DTHF0  1€0 T10°0>) »£L601 (69°T) 01°0— (SO D 1+0  (TL0) 90— 91 01°0—  (8L°1) 0T 0- uonoutry
¥T'0 (10°0>) x+b0'S (6£0) 800 (9T €90  TE0 (10°0>) »xS0°L (657 900— (€T 1L0 (060 €1'0- () 910- (0v'7) TT0— uonmdo) [epog
€11 %09
L6 %08
6'8 1%0F
T8 1%0€ ISOM
0'8 %%0¢ “8upajos
8C1 %01 wajqo.d p
€0°0 (S0°0) €T°¢  (8L°07) 80°6T— (+9°TT) 95°8T— TE'0 (€0°0) «LSv  (LE£60) L'9¢— (£6°ST) €8°8T— (86'0) €00 (bL°0€) 9€°9€— (£6'ST) 619§~  Sutuosvay
SN'T
sd1owawt
91°0 (180170 09 ¥STr (06T 9€€T 970 (6500670 (e eser (682 0s€r T LT T (FThogTr  (I8€)TI€El Sunyio
609 %09
v %08
99T %0%
€T 1%0€
¥°01 *%0C ITAV
1°01 %01 sA1owam
970 (€0°0) «19°€ (CI'TD 16°LY (6¥°01) 0T0S 00 (18°0)900  (€LTD oSy (6801 TSt  (SL°0)Te0— (€TTDHESH  (LF01) SL'¥Y 1rq4a4
A-SAM
:1owou
61°0 €0 r80  (88DSH9  (FPSDSL9 100 (6600000 GLDI9  (@D6r9 (60 L00  (65T)L09 (69°1) 609 [pnsig
4
pue 1dD
60°0 (20'0) «8L9 (01’1 0c0  (L60)6E£0  0TO (1900920 VS D¥I0- (€600  (L60€00 (P 800—  (86°0) LO0— ‘uonuINY
IVMOD
2V INL
:3u1ssasoad
80°0— (€z0) «0r'1 (99D €00— GI'DSI0— 140 (@0'0) =1¥#'s (99D L00  (¢sDTL0  (SP0)09L0 (691 150— (85 1) I€0- Jo paadg
700 60097 Wrocro  GFo¥ro €40 #0°0) «St'v  (29°0)€00 (870 LT0 (L0 OT'T  (8S°0)ST'0—  (2TS'0)SO°0— UOBIUZOI0MIN
INN  (senjead) of (as @as INN  (sen[ea q) of (as (as (sonyea (@as) (as)
p s, udyo) UBOIN ‘NVI  UBSN INI ‘P S.UdqoD UBSA ‘(NVL  UBdA LNI d)e  UBN ‘NVL  UBA INI
SyoaMm /¢ Ia1ye/dn-mor[oq Syoam G Jdye/Aderay) 10y aurpaseq

dn-mo[0] YIUOIA-6 18 PUB ‘SYM S 101y /AdeIay ], 101)y ‘QuIjaseq e owoon( [euonoun,j pue ‘swojdwAg aAnesaN ‘uonuso)) [Bro0§ ‘UonIuSod0INoN JO sAINSLAJN ‘€ dqBL, o
o



One-Year Randomized Controlled Trial and Follow-Up of Integrated Neurocognitive Therapy for Schizophrenia Outpatients

1070 > d s -S0°0 > d %
'$109JJ9 UOTIORIUI W} x dnoIS 10J San[eA-g PUR -/
‘SO[QRLIBA POINQLIISIP A[[BULIOU 10J SIS, /e

‘(6°0) uonIugod [B10s ‘(£65°() uonmugodoinau ‘(¢ () paads ‘(09-() uondsdrad uonows ($5°()) UONUIE :$3103S SO0 AANIUS0D 10 SIUAIFA09 Y[V 'sdnoIF om) a1y} 10§

UONBIASD plepue)s pajood ay) sejedrpur

pajood

as ‘dnoid-nvy1 9y1 1o ueow oy sapeorpur VA (dnoad [N oy 1oy uesw oy sopeorpur N

INI, . cPalodd _INT

as/(™mw-"") = (p) 9718 1099

l99cedN-MO[[0] 1B pue AdRISY) 1918 B[NUWLIOJ SUIMO[0] A} SUISN PAJR[NO[E U] SBY P § UAYO)) 2UNSBIW 2A1102dSaI 9y} ur 0uetLIo)1ad 193399 JO sjudwdAsoIdwr arouw 9)edrpur
$9109s 12Y31Y 1By} AeM B UI PAIUdsaId dIB SI100S 189} PUB SIZIS 109JJD [[V SI09JJA UOIORIANUI dWI) x dNoIF JuBdYIUSIS 9JBIIPUI SI9)1J] P[OY . PISTAIY-I[BIS AIOWIJA II[SYIA
U-SINM 5cIS9T, SUIIOS pIe)) UISUOISIA ‘LSOM 1V Hed ISoL SunyeA [TRIL ‘LIALL JBNS() SV JUdUBALL ‘(V.L ‘g POSIARY-Yse], Suruanbag jusuodwo)) (100§ “Y-1.SDS
$,ISAL, 109V [B10R JO 2IN0I] “Vd 4e2[BISqNSs WoldWAS 2A11B3U D[BIS JWOIPUAS 9ANIBSIN PUB 2ANISOd ‘SSNVd ‘¢ UedS IoqunN-191397 ‘SNT ‘Ade1ay ], 9AnIuS000InaN
paje13au] ‘I N]J 9[eoS Suruonoun, Jo JUIWSSISSY [BqO[D) VYD £,dITBUUONSING) UONITUS0IIY UONOWH “DIOWH < ISL-STUNISL[IF-SIAYWERSHIIWINY TP 1S OURULIOLIdJ
snonunuoy) ‘LdD g,ISAL UOHRIDOSSY PIOAN [BIQ PI[0NUO0D) ‘TYMOD (IS SUtuIed| [BqloA AI101Ipny ‘ITAV :olreuuonsond) A1soH suonuau snonsiquy ‘QHIV 220N

8°8 19609 STt %09
€6 %08 TST %08
€ %0 66 “%0¥
6°€ 1%0€ L'8 :%0¢
9°¢ 19%0¢ T'L 40T AVOD
8¢ %01 £'9 101 PWodINQ
IL0 (10°0>) <LI'8 (T’ 6) TL'0S  (€€°L) 1#'SS 0¥°0 (€0°0) «ILv  (LLQ) LS 6V  (0£8)09TS (09°0)Ts0  (06'8) 0v'Sy  (CI'8) TI'6F [euonoun g
0°00T %09
0°0T :%0S
0°0S % 0%
T'TT *%0€
€€€ 1%0¢
0°0T %01 SSNVd
870 (Loo) sz 0 Loyl (L9H) T8TI— 9¢°0 #0°0) «6b'v  (LOS) 6L VI— (bIH) €T°€I- (180 ¥T0  (St'P) L9ST— (90°S) 8¥'ST— EINSIN R |
8°G %09 6 %09
9°6 19408 8°G 1%0S
v'S 19%0p 'Y 2%0%
€6 19%0€ 0¥ *%0€
0°S :%0¢ 6°€ *%0T
1°9 %01 6°€ %01 SSNVd
8%°0 (10°0>) x£60°S (Z1°9) 679T— (+0°S) 89°€T— 99°0 (X0°0>) xx68'6 (8€°6) 95 LT— (LTS 60vT— (ST'0) 9P’ T1— (66°S) v LI— (L8S) v 9I—  :9AIESoN
S¥°0 (10°0>) x+6I'S #9'1) 900  (TOD6L0 090 (10°0>) x=S1°'6  TLT61°0— (81 8L0  (££0)L60 Y9 1T 0— (29'1) 91°0— wss._.im
VIV
600 (Lo veo  SL9910- (99°¢)LT°0  TO0-— WLro)ero  aseeeo  (€Teozro  (€L°0)0s€0- (Ory) L10—  (8L°E) 0¥ 0—  -suonnqriyiy
6'LT %09
vTT 2908
06 “%0¥
99 1%40€
€9 :9%0T A-1S0S
v.o “.Xyoﬁ ..R:xms\uh
S0 (Iz0o) Ls1 (€8T ¥rT9 (TTID9THI  ‘€¢ #0°0) +26°€  (08°S1)95°6S (ST OI'H9 (06°0) €1°0— (ILH1)9L'6S  (HE'TT) 619 [p1208
INN  (sonjead) of (as @as INN  (sen[ea q) of (@as (as (sonyea (@as) (as)
p s, udyo) UBOIN ‘(NVL  UBSN INI ‘P S.UdqoD UBSIA ‘(NVL ~ UBdA LNI d)«  UBN ‘NVL  UBA INI
Syoam £ ¢ 191ye/dn-morjoq Syoam G Jdye/Aderay) 10y Jurpaseq

panunuo) °g IAqeL,

611



D. R. Mueller et al

P =0.03, d = 0.32, NNT > 8.0) while significant treat-
ment effects at follow-up could be detected in verbal
memory (F, ,, = 3.61, P = 0.03, d = 0.26, NNT 2 10.1)
and attention (F, = 6.78, P = 0.02, d = 0.09). No sig-
nificant group-by-time interactions were found for visual
and working memory either at post-therapy or follow-up

(table 3).

Treatment Effects on Social Cognition

INT produced significantly larger effects in global social
cognition than TAU at both post-therapy (£, ,, = 7.05,
P=0.009,d=0.32) and at 9-month follow-up (FZ,122 =5.04,
P =0.008, d =0.24) (table 3). With regard to the assessed
social-cognitive domains, INT demonstrated significantly
larger improvements than TAU after therapy in emotion
perception (sz =10.97, P =0.001, d = 0.31) and social
schema (F1,14s =394, P=0.04,d = 0.33, NNT > 17,9).
These beneficial effects could be maintained at follow-up
for emotion perception (F, ,, = 6.63, P =0.02; d = 0.24)
but not for social schema. Both groups did not differ in
their attribution styles after therapy and at-follow-up.

Treatment Effects on Symptoms and Functional
Outcome

After therapy, INT demonstrated significant reductions
in negative symptoms (F, ;, = 9.98, P = 0.02, d = 0.66,
NNT23.9) and positive symptoms (F, ,, =4.49, P=0.04,
d=0.36, NNT > 10.0). These favorable effects on negative
symptoms could be maintained at follow-up (¥, , = 5.09,
P =10.01,d=0.40, NNT > 5.0) but the effect on positive
symptoms was no longer significant. This is reflected by
an overall significant global symptom score (£, |, = 9.15,
P =0.002, d = 0.60) that slightly decreased at follow-up
(F, 146 =519, P=0.007, d = 0.45). Notably, INT also pro-
duced significant improvements in functional outcome
(F) 5 = 5.09, P =0.03, d = 0.40, NNT 2 5.0) compared
to TAU that even increased until follow-up (F, ., = 8.17,
P<0.01,d=0.71, NNT = 3.6).

All effect sizes (Cohen’s d) for cognitive, symptomatic
and functional outcomes were in the small to moderate
range (table 3).% Notably, there was no substantial vari-
ability between treatment sites in all outcome variables as
indicated by nonsignificant Wald-tests (all Z < 1.64, all

P>0.05).
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Discussion

This international multisite trial evaluated a novel group
therapy for schizophrenia outpatients that targets all
neuro- and social-cognitive domains as defined by the
MATRICS-initiative.!*1" As hypothesized, we found
that INT showed significant gains in some neuro- and
social-cognitive domains, symptoms, and functional out-
come compared with TAU.
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After treatment, INT resulted in significant improve-
ments in both global neurocognition and social cognition
as well as in the directly targeted neuro- and social-cognitive
domains of speed of processing, reasoning and problem
solving, emotion perception, and social schema. However,
the respective effects sizes were only in the small to mod-
erate range. The positive effects on these neuro-cognitive
domains and on emotion perception are in accordance
with recent meta-analyses.**? At 9-month follow-up,
additional significant improvements in verbal memory
and attention could be detected. In contrast, no significant
effect on working and visual memory was evident either
after treatment or at follow-up. This may be due to a “ceil-
ing” effect as our sample demonstrated mean baseline val-
ues in the LNS that were as high as those after therapy
in the normative MATRICS-sample.'>!* Alternatively, a
longer therapy duration may be necessary to improve these
memory domains because treatments that produced sig-
nificant effects on working*’ and visual memory*? com-
pleted substantially more hours of practicing exercises
than INT. Moreover, one of these successful therapy pro-
grams® additionally targeted early perceptual processes
because they were found to have impact on higher order
neuro-cognitive functions.®®® This may have optimized the
effect of neuro-CR in particular on memory functions and
may be a complementary future treatment target for INT.

Regarding social cognition, our positive effects on
emotion perception replicate the results of other stud-
ies.”7#! The significant improvements in social schema
extend the current literature and are of considerable sig-
nificance because they suggest that even more complex
social-cognitive operations are amenable to treatment.
Furthermore, this effect on social schema is of special
interest as social schema was found to be a more power-
ful mediator between neurocognition and functional out-
come than other social-cognitive domains.?

Another important finding of our study was that INT
produced robust and durable generalization effects on
functional outcome as assessed by the GAF that even
increased over time. The effect size at follow-up was gen-
erally larger than in a previous meta-analysis®* and was
associated with low NNT values: As few as 5 patients
need to receive INT to improve long-term functional
outcome by 10%-50%. These generalization effects may
reflect the benefit of integrated interventions. This seems
to be due to the fact that intact neuro-cognitive func-
tions represent a necessary prerequisite for social cog-
nition and, in turn, for functional outcome.” Thereby,
neuro-cognitive interventions may potentiate the impact
of social-cognitive interventions on functional outcome.
Importantly, neuro-CR alone is not sufficient to improve
functional outcome, most likely because social cog-
nition has an even stronger relationship to functional
outcome than neurocognition,'® and explains additional
variance of functional outcome beyond neurocogni-
tion.? Therefore, intact social-cognitive functions may
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be necessary to generalize neuro-cognitive improve-
ments to functional outcome. As a certain time inter-
val must elapse for one variable to have an effect on
another in order to imply a change mechanism,’"’* the
temporal result pattern we found, ie, significant neuro-,
social-cognitive and functional improvements at post-
therapy that could be maintained for social cognition
and that even increased for functional outcome at
follow-up, are in line with our assumption that neuro-
cognitive improvements produced during therapy could
have functioned as a mediator for social-cognitive and
functional improvements at follow-up. However, this
result pattern is also in line with the alternative expla-
nation that social cognition and other mediators may
have driven functional improvements independently
from neuro-cognitive improvements. Therefore, these 2
explanations need to be tested by the means of longi-
tudinal structural equation modeling in future studies
and require the assessment of all outcome variables at
several times to disentangle the complex change mecha-
nisms of INT and CR in general.

The significantly reduced severity of negative symp-
toms found in INT after therapy and at follow-up may
also be the result of neuro- and social-cognitive improve-
ments because negative symptoms seem to mediate the
relationship between cognitive functions and functional
outcome.”’* This is in line with our own results that dem-
onstrated that social cognition, negative symptoms, and
social skills functioned as important mediators between
neurocognition and functional outcome in the INT group
which resulted in a significant indirect effect. Thus, these
mediators may have potentiated the beneficial effect of
neuro-cognitive improvements on functional outcome.”
Alternatively, it is possible that the group participation
had a salutary effect on negative symptoms because these
reductions in negative symptoms were also found in other
integrated group therapy approaches’’”” but not in com-
puterized integrated treatments.’’?> Furthermore, other
studies”™ showed that self-efficacy beliefs about cognitive
abilities can have an impact on motivation to perform
tasks and can change with successful performance. Other
recent research by Grant and Beck™ has demonstrated
that defeatist performance beliefs also act as mediator
between neurocognition, negative symptoms, and func-
tional outcome. Therefore, improvements in self-efficacy
and defeatist beliefs during INT may also have contrib-
uted to improvements in negative symptoms and func-
tional outcome which needs to be investigated in future
studies. The fact that positive symptoms improved only at
post-therapy but not at follow-up may indicate that these
improvements in negative symptoms are not only a by-
product of a general symptomatic remission but a change
mechanism in itself.

Our clinical impressions suggest that INT is a feasible
and well-accepted treatment as indicated by the relatively
high attendance rate of 81.1% over 30 sessions and the

low drop-out rate of 10.0% at the end of the intervention.
This point of view is also supported by the fact that INT
patients received no travel compensation and were not
paid for attending therapy sessions. The high acceptabil-
ity of INT may be due to the fact that INT puts strong
emphasis on the enhancement and maintenance of intrin-
sic motivation, by taking patients’ daily-living experiences
into account, and by using engaging therapy materials
with various degrees of difficulty. INT-therapists contin-
uously support group processes to foster group cohesion
which may also have prevented dropouts.** Furthermore,
therapy effects of INT did not differ in all outcome vari-
ables between the 8 treatment sites. Thus, high treatment
fidelity can be assumed.

Our study had several limitations. As we have not for-
mally assessed medication adherence, we cannot rule
out its potential impact on the outcomes. We used only
chart reviews for study inclusion. However, the reliability
of the psychiatric diagnoses could have been enhanced
by combining chart reviews with structured diagnostic
interviews.® Moreover, our participants were generally
younger and more intelligent than other schizophrenia
samples which may limit the generalization effects of
INT and suggests that the efficacy of INT needs to be
investigated in other samples in the future. We adminis-
tered the GAF scale as a measure of functional outcome.
Although it is widely used and seems appropriate in
samples of stable patients,® it may be confounded with
symptom severity and may not be very sensitive for psy-
chosocial changes.®! Thus, the GAF scale is not appropri-
ate to assess functional recovery. Therefore, it would have
been useful to include more measures of this domain and
it should be complemented or replaced by a purer func-
tional measure. Moreover, we did not use the MATRICS
Consensus Cognitive Battery (MCCB) because it was
published after we had started this study. Our social-cog-
nitive assessments were restricted to emotion perception,
social schema, and attributions due to the poor suitability
of measures with adequate psychometric properties and
sufficient sensitivity to change!” when we designed the
study. Another limitation is the absence of an active con-
trol group. However, a previous meta-analysis found no
impact of the control type on the effect size of improve-
ments.?® While active control groups are crucial to iden-
tify essential treatment elements, the comparison with
TAU is a necessary first step to evaluate the efficacy of
a novel therapy like INT.>* However, the group modal-
ity, additional therapeutic attention, and alliance with the
INT therapists could have indirectly influenced the out-
comes of interest. Mixed modeling allowed us to take the
hierarchical nature of the data into account and revealed
no substantial variability between treatment sites, which
supports the effectiveness of INT. However, it would be
valuable to collect data on the group (eg, group composi-
tion) and therapist (eg, expertise) level in future studies,
and to enter them into the analyses.
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In summary, despite these limitations, our results sug-
gest that INT is a feasible and effective new group therapy
approach with the potential to improve functional out-
come in schizophrenia outpatients. A design with active
and passive control conditions, a direct comparison of
individual and group setting and of various durations
of CR may further elucidate factors that are crucial for
transfer to functional outcome.
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