
                                             [Mental Illness 2018; 10:7812]                                                               [page 53]

Improving neurocognitive
functioning in schizophrenia

by addition of cognitive
remediation therapy to 

a standard treatment 
of metacognitive training 
Pasquale Caponnetto, Marilena Maglia,
Roberta Auditore, Marta Bocchieri,
Antonio Caruso, Jennifer DiPiazza,
Riccardo Polosa
CTA Villa Chiara Psychiatric
Rehabilitation and Research, University
of Catania, Italy

Abstract
Cognitive dysfunctions are a common

clinical feature of schizophrenia and repre-
sent important indicators of outcome among
patients who are affected. Therefore, a ran-
domized, controlled, monocentric, single-
blind trial was carried out to compare two
different rehabilitation strategies adopted
for the restoration and recovery of cognitive
functioning of residential patients with
schizophrenia. A sample of 110 residential
patients were selected and, during the
experimental period, a group of 55 patients
was treated with sets of domain-specific
exercises (SRT+CRT), whereas an equal
control group was treated with sets of non-
domain-specific exercises (SRT+PBO)
belonging to the Cogpack® software. The
effects on the scores (between T0 and T1) of
the variables treatment and time and of the
interaction time X treatment were analyzed:
for the total BACS, the main effect of the
between-factors variable treatment is statis-
tically significant (F=201.562 P=0.000), as
well as the effect of the within-factors vari-
able “time” (F=496.68 P=0.000).The inter-
action of these two factors is also statistical-
ly significant (F=299.594 P=0.000). The
addition of cognitive remediation therapy
(CRT) to a standard treatment of metacog-
nitive training (MCT) resulted in a signifi-
cant improvement in global neurocognitive
functioning and has reported positive
effects with regard to the strengthening of
verbal and working memory, selective and
sustained attention at T1. A relevant result
is the statistically significance of “time X
treatment” for all the tests administered: we
can assume that the domain-specific cogni-
tive training amplifies the effects of SRT, as
the primary and secondary goals of the
present study were achieved. 

Introduction
It is estimated that schizophrenia affects

approximately 0.4-1% of the worldwide
population, and although there has been
important progress recognizing genetic and
environmental risk factors, it has not been
possible to unequivocally shed light on the
mechanism underlying these gene-environ-
ment interactions. The presence of biologi-
cal markers in association with poor cogni-
tive performances in subjects with schizo-
phrenia is attested from several studies, and
it has recently been suggested that an
inflammatory process could be the basis of
cognitive deterioration.1 Specifically,
cytokines such as interleukins 1 and 6 (IL-
1, IL-6) and tumor necrosis factor (TNF)
seem to play a fundamental role in the
maintenance of special molecular biological
characteristics, such as synaptic plasticity,
neurogenesis and neuro-modulation, and of
cellular mechanisms involved in global
cognitive functioning and activities.2 

Cognitive dysfunctions are considered a
common and disabling feature of schizo-
phrenic disorder: they are already present in
the prodromal phase and tend to be stable
over time, affecting approximately 85% of
subjects with schizophrenia and reducing
cognitive abilities by 90% compared to
healthy subjects.3 Cognitive deterioration in
schizophrenia negatively affects different
cognitive domains,4 with more feedback on
input information processing speed, work-
ing memory, verbal learning, executive
functions and social cognition,5 with
inevitable consequences for psychosocial
functioning.6 Currently, although antipsy-
chotic D2 receptor antagonists represent the
most frequently used pharmacological strat-
egy for schizophrenia treatment, their effec-
tive action has been shown to be limited to
positive symptoms. They do not produce
significant effects on negative and cognitive
symptoms,7,8 which are more detrimental to
a patient’s life when compared to psychotic
symptoms, as Green suggested.9 The low
efficiency of antipsychotics was confirmed
in a study in which 30% of patients contin-
ues to show psychotic symptoms even after
targeted antipsychotic medications. This
condition led to the definition of treatment-
resistant schizophrenia (TRS).10 During the
International Society for CNS Clinical
Trials and Methodology (ISCTM) meeting
in March 2014, a particular emphasis was
placed on the importance of cognitive dys-
functions and functional disability in schiz-
ophrenia, recognizing them as intervention
targets of equal importance.11 Cognitive
dysfunction is still associated with limits in
obtaining rehabilitation improvements: cog-
nitive remediation therapy (CRT) was

intended as a cognitive deficits-based and
patient-centered remedy.12 It was carried
out according to intensive treatment meth-
ods on each deficit and patient-tailored so
as to promote restoration and recovery of
the most damaged functions, and to provide
resources capable of maintaining and
enhancing residual and partially undamaged
skills. Moreover, the negative outcomes
produced by cognitive deterioration in
terms of prognosis and health cares encour-
aged the use of cognitive remediation reha-
bilitative strategies.13 In fact, this kind of
therapy helped to reduce hospitalizations
compared to other rehabilitative strate-
gies.14 In particular, the results derived from
computer-aided cognitive training tech-
niques encouraged the development of a
new approach to mental pathologies. A
recent study by Reeder and colleagues
(2016)12 showed both a good tolerance and
acceptance of computer-aided treatment by
patients, and an actual improvement in per-
ception in terms of memory, attention, con-
centration, reasoning and problem-solving.
A further significant point is the awareness
with which most patients adapted the strate-
gies learned during treatment to everyday
life, especially as regards the memorizing
techniques. A study by Bernoit and col-
leagues (2016) investigated whether cogni-
tive functioning insight, evaluated before
and after a computer-aided cognitive train-
ing, could represent an improvement pre-
dictor.15 This would enable us to identify
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patients who benefit the most by applying it
to the skills acquired for and applied to
everyday life. 

The review of a recent meta-analysis by
Wykes (2011)16 and Mc Gurk (2007)17
shows that CRT is more effective when the
consequences of cognitive dysfunctions on
social life are considered and it is accompa-
nied by specific programs of psychiatric
rehabilitation.18 Therefore, a proper integra-
tion of CRT and other psychiatric interven-
tions provides an effective strengthening
and/or rehabilitation of cognitive abilities
and functional resources.11 Over the last
30 years, the development of neuroimaging
techniques has shown a considerable reduc-
tion of cortical connectivity in subjects suf-
fering from schizophrenia, and the normal
adolescent exacerbation of neuronal prun-
ing could be responsible.19 In January 2016,
an important study described the cause of
pruning and identified the genetic factors
involved: it seems that a genetic variation
speeds up this process in subjects with
schizophrenia. The research team led by
Steven Mc Carroll found that four common
variants of the C4 gene are located in the
MHC locus, capable of producing two dif-
ferent proteins: C4-A and C4-B.

By analyzing over 64,000 subjects’
genome, hyperactive forms of C4-A were
observed in subjects with schizophrenia. An
anomalous production of this protein could
be responsible for excessive synaptic prun-
ing, and could explain both the thinning of
connections and reduction in the prefrontal
layer and the early onset in adolescence or
early adulthood. Isaac and Januel,20
observed that in 271 patients with CRT it
was possible to find a significant increase in
the activity of different areas of the brain
(particularly frontal, prefrontal, occipital
and the anterior cingulate) during the exe-
cution of specific tasks for working memo-
ry and executive functions. 

In a study by Eack and colleagues,21 it
was highlighted that in patients with schiz-
ophrenia undergoing two years of CRT
showed considerable reduction in the volu-
metric loss of grey matter at the level of the
parahippocampal gyrus and fusiform as
well as a contextual increase of the same at
the level of the left amygdala. Similar
results indicate the benefit of this rehabilita-
tive practice as a neurobiological protection
factor, with favorable impacts on global
cognitive functioning and cognitive out-
come in the long term. The work we present
gives the results obtained following the
ideation and practical implementation of a
randomized, controlled, monocentric, sin-
gle-blind trial. We consideration the com-
parison between two different rehabilitation
programs adopted for the restoration and

recovery of neuropsychological functioning
of residential patients with schizophrenia.

Participants
For the present study, a sample of 110

patients at the Rehabilitative Psychiatry and
Research Villa Chiara clinic in Mascalucia
(CT) were involved. These subjects were
aged between 18 and 65 years with a DSM-
V diagnosis of schizophrenia.22

As main criteria for inclusion, in addi-
tion to a DSM-V diagnosis of schizophre-
nia: i) Pharmacological treatment
unchanged for at least six months and in
clinical stable conditions; ii) Willingness to
take part in the study for one hour a day,
three times a week for at least three months.

Patients presenting with the following
were excluded: i) Psychopathological, neu-
rological comorbidity and epilepsy; ii) QI
<70.

Goals of the research work
The 110 patients were randomly

assigned to two groups with a 1:1 ratio.
During the experimental period, of three
months, the study group followed the exper-
imental treatment with sets of domain-spe-
cific exercises taken from the Cogpack®
software (SRT+CRT), while a second con-
trol group was treated with sets of non-
domain specific exercises (SRT+PBO). The
results produced by one or the other treat-
ment were then compared, so as to verify
the achievement of the primary and second-
ary goals.

The primary goal was represented by
improving the psychological functioning
(BACS, Kefee et al., 2004;CPT-AX, Stratta
et al., 2000).23-25

Secondary goals are: i) improvement of
the general psychopathological functioning
(PANSS, Kay et al., 1987);26 ii) improve-
ment of the adaptive functioning (Mini-
ICF-APP, Linden et al., 2005; Molodynski
et al.,2013).27,28

Assessment
During the assessment, we collected

basic data including the personal, family
and pathologic history of each patient. At
baseline (T0) the following profiles were
evaluated: psychopathological via
PANSS,27 neuropsychological through
BACS and CPT in AX version,23,24 as well
as adaptive functioning through the ladder
Mini-ICF-APP.27,28 The assessment of cog-
nitive performances represented a step of
fundamental relevance in order to be able to
obtain a useful profile aimed at the “con-

struction” of the exercises in the context of
individualized treatment and targeted at
specific deficits found, so as to modulate
the training about the real capacity of each
patient. The software used in training
allows sets of exercises to be created on the
basis of the cognitive disruptions observed
in assessment. The results were then com-
pared with those obtained after a new
administration of the same tests at the end
of the three months of experimental treat-
ment (SRT+CRT) or placebo (SRT+PBO)
(T1), so as to evaluate the effect of the
experimental treatment and monitor out-
comes obtained among patients.

Materials
Among the various softwares on the

market used in cognitive remediation thera-
py (CRT), the program Cogpack® (Marker,
1987-2007) was used for the purposes of
our research work. Cogpack® is a software
constituted by 64 exercises classifiable as
domain-specific exercises and non-domain-
specific exercises. The former act on indi-
vidual skills such as verbal memory, verbal
fluency, motor coordination, sustained
attention, selective attention, working mem-
ory, and executive functions. The non-
domain-specific exercises do not focus on
one specific cognitive domain in particular
but require the use and simultaneous
involvement of aspects such as language,
culture, and basic logical and mathematical
skills. The exercises may be administered
randomly and have their difficulty level
adjusted by the computer on the basis of the
performance in the course of sessions, so as
to prevent the patient carrying out exercises
that are too simple or excessively difficult.
The program records the results obtained by
each patient for every session, thereby
allowing us to monitor single sessions and
entire treatments. This gives the therapist an
opportunity to draw a clear profile on the
progress of each individual patient. At the
end of each exercise, feedback is provided
on the progress of current performance,
which is compared with the preceding one
and the best value obtained in each exercise.
For each exercise the sessions of the initial
test are presented so as to increase patients’
confidence with computer practice and they
can also receive some online assistance. In
2005, Sartory and colleagues documented
the beneficial effects of a program of com-
puterized cognitive remediation on verbal
learning, processing speed and verbal flu-
ency, with positive effect on the executive
functioning and global neurocognitive func-
tioning of subjects with schizophrenia.29

In Italy, studies such as those of
Cavallaro et al.30 have confirmed the effec-
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tiveness of Cogpack® on clinical measures,
neuropsychological tests and overall func-
tioning in subjects with schizophrenia sub-
mitted to three months of intensive ambula-
tory treatment. Moreover, the impact that
the use of Cogpack® is able to make on the
improvement of the neurocognitive func-
tioning in people with high susceptibility to
schizophrenia, the ultra-high-risk (UHR)
individuals, has recently been studied.31 It
was shown that the inclusion of subjects at
high risk within rehabilitation programs that
include strategies for cognitive remediation
has a delaying effect on the onset of the
condition of outright psychosis.32

Procedures
Patients involved in our research work

were assigned to two groups of separate
treatment - three months a CRT rehabilita-
tion program or placebo in addition to the
standard rehabilitation (SRT) they had
under gone inside the Rehabilitation and
Research Villa Chiara psychiatry clinic. The
patients were randomly assigned to each
group, and the neurocognitive, psy-
chopathological and adaptive performances
of interest were evaluated and compared
at baseline (T0) and after three months
(T1). During training, psychologists who
had not carried out assessments supervised
and assisted the members of both groups, to
whom the only information that was given
to patients regarded the integration of more
or less specific exercises aimed at strength-
ening cognitive functions, in relation to the
treatment they had received up to that point.
Once the assessment phase had been com-
pleted, the experimental and placebo condi-
tions were entered within the scope of usual
rehabilitative care

Thanks to the computer-generated ran-
dom number tables any statistically signifi-
cant differences between the two groups
at baseline were excluded. The exercises
were explained to patients with the initial
tests and a code was assigned by
which they could have access to individual
profiles in successive sessions. In accor-
dance with the profile of the trend in the
performance. Operators supplied the neces-
sary aid to the resolution of specific tasks if
patients experienced particular difficulties.
Most interventional approaches in cognitive
functioning today are of a drill and practice
or drill and strategy type, or are the result of
a balanced combination of the two. The first
assumes a learning through trial and error,
encouraging the explicit component of
learning, which is thought to be most com-
promised in schizophrenia, while the sec-
ond teaches a resolution strategy suitable
for specific tasks, assuming a learning that

is both implicit and explicit.33 Therefore, in
the context of individualized computer
treatment, the operators, recognizing the
difficulties related to explicit memory,
attention and self-monitoring reported by
patients, have monitored the execution of
exercises by trying to understand the rea-
sons for failure of each patient. They
encouraged them to improve by using prin-
ciples of motivational interviewing, but still
taking into account their learning times and
limits. The experimental condition
(55 SRT+CRT) consisted of three weekly
sessions of 1 hour for a total duration of 12
weeks, devoted to the completion of the
domain-specificexercises in the
software Cogpack®, 

The specific exercises were added for
each area that had deteriorated worst, while
other non-domain-specific tasks were inte-
grated on the basis of relatively undamaged
or preserved cognitive aspects; then the
patients were subjected to four sets of spe-
cific exercises organized in accordance with
the standard procedure. During the first
three weeks set 1 was administered, which
was made of more easily adaptable exercis-
es, so that the patient was able to acquire
greater confidence with the use of the com-
puter. Sets a, b and c, administered over the
remaining weeks, were developed in such a
way as to act always on the same deficit
areas, but using different types of exercise
presented alternately and in a bottom-up
approach.

To patients belonging to the placebo
group (55 SRT+PBO), the same generic
exercises that had been used in the cases of
the experimental group were assigned,
varying only in terms of the difficulties on
the basis of individual skills. These exercis-
es were administered in weekly sessions of
1 hour, for a total of 36 hours over 12
weeks.

Results
For the statistical analysis of the data,

and for the management of the same, the
software Microsoft Excel was used, while
the IBM software SPSS 19 was used for
analysis of variance, with the objective of
assessing over time variations of the results
obtained through the administration of the
rating scales used a baseline (T0) and after
3months (T1). To ensure the similarity in
the characteristics of the two samples in sta-
tistical terms at baseline, these were com-
pared using analysis of variance and a t-test
for independent samples; no statistically
significant difference between the two sam-
ples was found with the alpha level of sig-
nificance defined at 5% (P<0.05).

In order to assess the impact of the two
treatments (SRT+CRT and SRT+PBO), an
analysis of variance (ANOVA) mixed with
repeated measures (Split-Plot type) was
performed. In this analysis of variance
(ANOVA) mixed with repeated measures
(Split-Plot type), the two types of treatment
(SRT+CRT and SRT+PBO) were applied as
factors between subjects and the two tempo-
ral observations (T0 and T1) were applied
as factors within subject, also by analyzing
the “interaction time X treatment”. Due to
the structure of the study (2 factors between
subjects and 2 factors within subjects), post-
hoc tests were not deemed necessary, but
Bonferroni correction was applied. All the
patients completed the study.

The 110 subjects included in the sample
were 48 males and 62 females (Table 1),
with a mean age of 36.7 years, specifically
38.2 for the experimental group and 35.7
for the control group (Table 2).

Analyzing the entire sample
(SRT+CRT, SRT+PBO) at baseline (T0)
and examining the mean of the results
obtained in the test batteries used in the
assessment step, the mean of the overall
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Table 1. Composition of the sample: sex.

                                                    Males                        Females                         Total

SRT + CRT Group                                         24                                           31                                           55
SRT + PBO Group                                             24                                              31                                              55
Tables 1 and 2 show the characteristic anagraphical data of the two groups of patients subjected to the study. The experimental group was
administered SRT+CRT treatment, and the control group SRT+PBO treatment.

Table 2. Composition of the sample: age.

                                    Mean                    Std. Dev.                      Min                       Max

SRT + CRT Group                  38.2                                    9.2                                    20.0                                64.0
SRT + PBO Group                    35.7                                       9.6                                       22.0                                  54.0
Tables 1 and 2 show the characteristic anagraphical data of the two groups of patients subjected to the study. The experimental group was
administered SRT+CRT treatment, and the control group SRT+PBO treatment.
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scores for the BACS results is 2.6 (std.
dev.1.9), and it is 28.7 (std. dev. 25.1) for
CPT-AX, with regard to neurocognitive
functioning, Then, observing the scores for
the PANSS (total), used for the psy-
chopathological assessment, the mean is
120.4 (std. dev. 40.5), while the MINI-ICF-
app – test battery for adaptive functioning –
result is 32.5 (std. dev. 9.7). Tables 3 and 4
show the scores obtained by the two groups
compared at baseline (T0); they denote the
absence of statistically relevant differences
between the two samples of all variables
investigated except of verbal memory
(F=6.30 and P=0.01).

Table 5 shows a comparison of the
BACS subcategories scores recorded after
three months (T1) between the two groups.

A first means-comparison indicated
that, in all subcategories, the experimental
group (SRT+CRT) obtained an improve-
ment (increased score) compared to the
control group (SRT+PBO). If we compare
the means of total BACS score of the two
groups at T1 the SRT+CRT group has a

mean of 12.2 (2.6 at T0) against a mean of
3.1 for the SRT+PBO group (1.9 at T0)
(Table 6).

The variables investigated are repre-
sented by the overall scores obtained at
BACS, CPT-AX, PANSS (total) and Mini-
ICF-APP. It also seems advisable to remem-
ber that:
i) An increase in the total BACS score

means an improvement of the global
cognitive functioning and, subsequent-
ly, an increased score in each specific
subcategory relates to an improvement
of the target cognitive domain; 

ii) A decrease in the score of the CPT-AX
means an improvement in sustained
attention;

iii) A decrease of the total PANSS score,
represents a general psychopathological
improvement;

iv) A decrease of the Mini-ICF-APP score,
means an improvement in adaptive
functioning.
The results reported in Table 6 allow us

to observe a significant improvement in the

neurocognitive functioning in the experi-
mental group (SRT+CRT), because the
score for the BACS increases “dramatical-
ly”. Looking specifically at the subcate-
gories of the BACS for the experimental
group (SRT+CRT) at T1 showed in Table 5,
(Table 5), the most encouraging results are
the improvement reported in the following
target items: verbal memory, working mem-
ory and selective attention. Specifically, the
mean value obtained for the subcategory
verbal memory at T0 is 0.7 compared to 2.3
at T1, for working memory it goes from 0.3
at T0 to 2.5 at T1, and for selective attention
from 0.2 at T0 to 1.9 after three months of
treatment. This evidence tests the effective-
ness of the domain-specific training in
terms of the number of correct answers pro-
vided by patients.

No statistically relevant evidence was
found between the two groups for the CPT-
AX as the means are 21.6 (SRT+CRT) and
21.7 (SRT+PBO) respectively. However,
despite this no statistically relevant evi-
dence, it was possible observe a consider-
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Table 3. Characteristics of the SRT+CRT and SRT+PBO groups at T0.

                                                  SRT+CRT (n=55)                                     SRT+PBO (n=55)                                     Analysis of Variance
                                          Mean                          Std. Dev.             Mean                                Std. Dev.                    F                                    P

Age                                                    38.2                                         (9.2)                         35.7                                                  (9.6)                            1.89                                          0.17
Total PANSS                                       122.0                                          (45.4)                         118.8                                                   (35.3)                             0.16                                             0.69

CPT-AX                                             32.9                                        (26.7)                        24.5                                                 (22.8)                           3.17                                          0.08
MINI-ICF-APP                                    32.7                                           (10.3)                          32.3                                                     (9.1)                              0.04                                             0.84

Total BACS                                       2.6                                          (1.9)                          1.9                                                   (1.8)                            3.87                                          0.05

Table 4. Scores reported by SRT+CRT and SRT+PBO groups for BACS subcategories at T0.

                                                                        SRT+CRT (n=55)                              SRT+PBO (n=55)                         Analysis of Variance
                                                                   Mean                       Std. Dev.          Mean                         Std. Dev.            F                                 P

Verbal Memory (5-trial mean)                                    0.7                                       (0.7)                     0.4                                         (0.6)                  6.30                                      0.01
Verbal Fluency (n words produced)                                0.5                                          (0.5)                       0.4                                           (0.5)                   2.34                                        0.13

Working Memory (n correct answers)                       0.3                                       (0.5)                     0.2                                         (0.5)                  2.02                                      0.16
Executive Functions (n correct answers)                       0.5                                          (0.6)                       0.5                                           (0.5)                   0.25                                        0.62

Psychomotor Coordination (n coins)                        0.4                                       (0.6)                     0.3                                         (0.5)                  0.52                                      0.47
Selective Attention (n correct items)                              0.2                                          (0.4)                       0.1                                           (0.3)                   0.93                                        0.34

Table 5. Scores reported by SRT+CRT and SRT+PBO groups for BACS subcategories at T1.

                                                                                     SRT+CRT (n=55)                                  SRT+PBO (n=55)
                                                                                  Mean     Std. Dev.        Min        Max                     Mean       Std. Dev.     Min         Max

Verbal Memory (5-trial mean)                                                       2.3               (1.0)                 1.0              4.0                                0.6                 (0.7)             0.0               2.0
Verbal Fluency (n words produced)                                                    1.9                (0.9)                   1.0               4.0                                   0.5                   (0.5)               0.0                 1.0

Working Memory (n correct answers)                                          2.5               (1.0)                 1.0              4.0                                0.2                 (0.5)             0.0               2.0
Executive Functions (n correct answers)                                          1.9                (0.7)                   1.0               4.0                                   0.7                   (0.5)               0.0                 2.0

Psychomotor Coordination (n coins)                                           1.7               (0.9)                 0.0              3.0                                0.7                 (0.4)             0.0               1.0
Selective Attention (n correct items)                                                  1.9                (0.8)                   0.0               3.0                                   0.5                   (0.5)               0.0                 2.0

Total BACS                                                                                          12.2              (3.2)                 6.0             19.0                               3.1                 (1.6)             0.0               9.0
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able improvement in the group treated by
SRT+CRT (mean 32.9 at T0) and consider-
ing these results, we could consider the
potential positive effect of the experimental
treatment on the sustained attention (in
term of decreased score from baseline).
Moreover, in the experimental group
(SRT+CRT) a significant decrease in the
PANSS score was also observed, meaning a
modest psychopathological improvement;
the total PANSS mean at T0 is 122.0 (95.4
at T1). A slight improvement was also
reported by the control group (SRT+PBO).

The latter result can support the effects
that cognitive remediation therapy (CRT)
would bring regarding the extent of various
dimensions of schizophrenia phenomenolo-
gy, using both domain-specific and non-

domain-specific exercises. Even more
encouraging is the decrease in the Mini-
ICF-APP score (more significant for the
SRT+CRT group). Table 7 shows the effect
size for each parameter analyzed.

In Table 8 the effects on the scores
(between T0 and T1) of the variables “treat-
ment” and “time” and of the interaction
“time X treatment” are analyzed. In partic-
ular, for the total BACS, the main effect of
the between-factors variable “treatment” is
statistically significant (F=201.562
P=0.000), as well as the effect of the within-
factors variable “time”(F=496.68 P=0.000).
The interaction of these two factors is also
statistically significant (F=299.594
P=0.000).

A relevant result is the statistical signif-

icance of “time X treatment” for all the tests
administered. In the light of the above, it is
possible to provide the following consider-
ations about the benefits and limitations
arising from rehabilitative practice:
i) The addition of cognitive remediation

therapy (CRT) to a standard treatment
of metacognitive training (MCT) result-
ed in a significant improvement in glob-
al neurocognitive functioning;

ii) The use of domain-specific exercises
by computer-aided training has reported
positive effects with regard
to the strengthening of verbal and work-
ing memory, selective and sustained
attention;

iii) The improvement in neurocognitive
functioning (total BACS score and
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Table 6. Comparison of the scores given by the SRT+CRT and SRT+PBO groups at T1.

                                                                                     SRT+CRT (n=55)                                SRT+PBO (n=55)
                                                                                  Mean     Std. Dev.        Min        Max                     Mean       Std. Dev.     Min         Max

Total PANSS                                                                                       95.4             (35.3)               44.0           187.0                            108.9              (28.2)           55.0            170.0
CPT-AX                                                                                                       21.6              (20.5)                 2.0             100.0                               21.7                (16.7)              8.0                82.0

Total BACS                                                                                          12.2              (3.2)                 6.0             19.0                               3.1                 (1.6)             0.0               9.0
MINI-ICF-APP                                                                                           27.7               (9.3)                 12.0             47.0                                 30.7                  (8.2)              10.0               44.0

Table 7. Effect size.

                                                                   SRT+CRT*                                          SRT+PBO*                                  Time X treatment effect**
                                                    Mean                         Std. Dev.              Mean                     Std. Dev.                 F                                         P

PANSS                                                         -0.65                                        0.83                           -0.25                                   0.31                        11.595                                             0.001
MINI-ICF-APP                                                -0.52                                           0.71                             -0.17                                      0.28                          11.649                                                0.001

CPT-AX                                                        -0.45                                        0.41                           -0.11                                   0.32                        23.899                                             0.000
BACS                                                                 5.11                                           1.75                             0.64                                       0.77                         299.594                                               0.000

Verbal memory                                          2.36                                         1.27                           0.29                                    0.58                       122.640                                            0.000
Verbal fluency                                                2.68                                           1.64                             0.15                                       0.65                         114.150                                               0.000

Working memory                                       4.47                                         2.07                           0.04                                    0.76                       222.615                                            0.000
Executive functions                                      2.45                                           1.10                             0.22                                       1.01                         122.387                                               0.000

Psychomotor coordination                     2.45                                         1.45                           0.86                                    0.95                        46.186                                             0.000
Selective attention                                        4.41                                           2.24                             0.83                                       1.29                         105.639                                               0.000
*The Effect Size: (PostTest Score - PreTest Score)/(Std. Dev. Total Sample PreTest). **Exact Statistic.
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Table 8. Output SPSS.

                                 Treatment effect Time effect                                Time X treatment effect
                                                              F*                          P                         F*                          P                         F*                                    P

PANSS                                                                  0.617                            0.434                          56.277                           0.000                         11.595                                         0.001
MINI-ICF-APP                                                         0.625                               0.431                            45.359                              0.000                           11.649                                            0.001

CPT-AX                                                                 1.034                            0.311                          66.274                           0.000                         23.899                                         0.000
BACS                                                                       201.562                            0.000                           496.680                             0.000                          299.594                                          0.000

Verbal memory                                                 63.020                           0.000                         199.367                          0.000                        122.640                                        0.000
Verbal fluency                                                        59.699                             0.000                           141.733                             0.000                          114.150                                          0.000

Working memory                                            140.321                          0.000                         230.426                          0.000                        222.615                                        0.000
Executive functions                                             33.341                             0.000                           176.237                             0.000                          122.387                                          0.000

Psychomotor coordination                            23.679                           0.000                         201.158                          0.000                         46.186                                         0.000
Selective attention                                               84.223                             0.000                           225.654                             0.000                          105.639                                          0.000



CPT-AX) obtained in the experimental
SRT+CRT group was accompanied
simultaneously by improvements in
both psychopathological (total PANSS
score) and adaptive functioning (Mini-
ICF-APP score);

iv) The use of domain-specific cognitive
training amplifies the effects of SRT, in
line with primary and secondary goals
of this research. Therefore, the integra-
tion of these two types of rehabilitation
training is recommended

However:
i) A longer period of treatment would help

to identify the more incisive effects
ofthe rehabilitative strategy employed
(SRT+CRT);

ii) More time periods, rather than just two
periods (T0 and T1), would allow us to
observe more stable and generalized
results on neuropsychological, psy-
chopathological and adaptive measures;

iii) The analysis of several more time peri-
ods, would relate the contextual trend of
the tested performances with greater
accuracy;

iv) A longer treatment period would under-
line what aspects of the CRT are more
complementary, amplifying the stan-
dard intervention by metacognitive
training (MCT);

v) A larger sample size would lead to more
significant results.

Discussion
The present study investigated how the

integration between CRT and MCT led to
improvements in the neuropsychological,
psychopathological and adaptive function-
ing. The sample consisted of residential
patients with a diagnosis of schizophrenia.
The place where the treatment was adminis-
tered (Villa Chiara) is conceived to harmo-
nize therapeutic-rehabilitation with socio-
rehabilitative practices, which allows
patients to regain their interpersonal rela-
tionships by supporting the achievement of
the main clinical goals.

In 2005, McGurk and colleagues devel-
oped and implemented a program,34
“Thinking Skills for Work”, that foresaw a
combination of Cogpack® and a supported
employment (SE) program. The 2-3-year
follow-ups demonstrated how in the control
group the use of SE program only, led to a
lower impact on professional outcome
measures, high lighting the benefits of inte-
grated computerized training.34 The first
Japanese study conducted by Sato and col-
leagues (2014)35 on the effectiveness of CR
on professional outcome measures, demon-
strated how the integration of CR-
Cogpack® with Supported Employment

(SE) had positive effects on cognition, psy-
chiatric symptoms and social functioning.
When combined with the emotion percep-
tion remediation program, the Cogpack®
was able to produce significant improve-
ments in the recognition and discrimination
of emotions as well as in social and neu-
rocognitive functioning.36

In the present study, the CRT has been
integrated with the standard treatment, or
the Moritz’s metacognitive training (MCT);
the latter focuses on significant gaps in the
perception and evaluation of metacognition
and social cognition.37,38 Preliminary data
shows how the individually administered
MCT is able to effectively intervene on psy-
chotic symptoms, cognitive bias and indi-
vidual patient insight.39 This is possible, by
identifying the positive symptoms as the
focus of intervention, and applying a strate-
gy initially focused on those cognitive
processes related to delirious and hallucina-
tion themes. Therefore, the
metacognitive training (MCT) is particular-
ly suitable for patients who present higher
difficulties in the removal of delirious
themes and distortions that affect their self-
esteem,40,41 preparing them for the correc-
tion of their deficit and avoiding the struc-

turing and maintenance of pathological
beliefs. It is evident how cognitive deple-
tion has a substantial effect not only on the
actual functioning, but also on patients’
abilities to benefit from interventions aimed
at improving the psychosocial functioning
level.42 In 1997, Brekke et al.43 underlined
a strong correlation between the residential
autonomy level and better neuropsycholog-
ical performances, particularly in the visual-
motor abilities and verbal processing. The
combination of MCT and CRT techniques,
inside the active group of the present study,
was designed in order to provide the
patients with greater awareness of their cog-
nitive limits and therefore give them the
opportunity to review their entire system of
beliefs, decisions and expectations, so as to
become more adapted to the physical and
relational reality that is around them.

The Cogpack® used for the present
study, records the results obtained by indi-
vidual patients providing them both instant
feedback on their single-session perform-
ance and on the entire treatment. Therefore,
the therapist can draw a clear patient pro-
file.

Following this approach, our research
goal was to detect how computer-aided cog-
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Figure 1. Comparison scores: PANSS, MINI-ICF-APP, CPT-AX and BACS.
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nitive approach might affect neuropsycho-
logical, psychopathological and adaptive
functioning, together with the metacogni-
tive standard training,44 employed in the
treatment of residential patients afflicted by
schizophrenia.

The whole sample was randomly divid-
ed in two groups of equal size. The experi-
mental group (55 SRT+CRT) participated to
a treatment organized over 12 weeks, with 3
weekly sessions of 1 hour, devoted to the
completion of the Cogpack® domain-spe-
cific exercises, for a total of 36 hours.
Specific exercises for each of the most dete-
riorated areas were then added, while other
non-domain-specific tasks were integrated
on the basis of relatively undamaged or pre-
served cognitive aspects, in line with the
neuropsychological assessment at baseline
(T0). The control group (55 SRT+PBO)
under took the same generic exercises as the
experimental group (varying solely in terms
of difficulty levels on the basis of individual
skills) in weekly sessions of 1 hour, for a
total of 36 hours over 12 weeks. At T1,
patients were again evaluated using the
same tests administered at baseline. As can
be seen from graphs 1 and 2, the addition of
cognitive remediation therapy (CRT) to the
standard intervention of metacognitive
training (MCT) resulted in a significant
improvement in global neurocognitive
functioning, with an increase in total BACS
score and a decrease in CPT-AX score for
the experimental group. In particular, the
use of domain-specific exercises con-
tributed to the strengthening of individual
cognitive domains including sustained
attention (Figure 1), verbal and working
memory, and selective attention (Figure 2)
as the increase in the individual BACS sub-
categories scores shows.

Alongside the improvement in neu-
rocognitive functioning obtained in the
experimental group, an improvement in the
psychopathological (reduction in total
PANSS score) and adaptive functioning
(reduction in Mini-ICF-APP score) was
simultaneously recorded. This highlights
how treatment of cognitive can influence
psychopathological adaptive dimensions. 

The reduction of Mini-ICF-APP score
is of particular importance given the resi-
dential context of patients; the integrity of
basic neuropsychological functions consti-
tutes an essential prerequisite for the devel-
opment of an adequate social cognition.
Therefore, it appears to be of great utility a
cognitive training that intervenes on the
most deteriorated areas, by adapting it to the
patients’ psychopathological profile.45 In
this sense, the analysis of several time peri-
ods would allow us to observe more stable
and generalized results relative to the neu-

rocognitive, psychopathological and adap-
tive functioning and to analyze with greater
accuracy the contextual trend of these pro-
files. In our opinion, it would be of utmost
interest to analyze the impact that a com-
bined treatment of CRT plus a standard
rehabilitation treatment would produce on
the insight of a single patient and his/her
reporting, self-sufficiency abilities within a
context such as the residential one. In fact,
the residential context could be considered

as the social dimension that everybody
experiences daily and that is precluded to
those patients. 

Further researches on this topic may be
necessary in order to deepen and validate
the results produced by the use of contextu-
al cognitive remediation therapy (CRT) plus
other standard rehabilitation treatments.
This study can lead researchers to derive the
best rehabilitative approaches by creating a
wider autonomy and recovery. 
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Figure 2. Comparison scores BACS subcategories.
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