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Abstract: Impairment in real-world functioning remains one of the most problematic challenges that
people with schizophrenia have to face. Various psychosocial interventions have proven to be effective
in promoting recovery and improving functioning in schizophrenia; however, their implementation
and their effectiveness in routine rehabilitation practice are still objects of study. The present pilot study
aimed to assess the feasibility and effectiveness on clinical and real-world outcomes of an integrated
treatment protocol composed of stable pharmacological treatment, computer-assisted cognitive
remediation and social skills training provided in a rehabilitation center. Predictors of functional
improvement were also assessed. Seventy-two patients diagnosed with schizophrenia participated in
the study. A significant (p < 0.001) improvement in positive, negative and total symptoms, as well as
in global clinical severity and real-world functioning outcomes was observed, with a large effect size
in positive and total symptoms, global clinical severity and real-world functioning, and a moderate
effect size on negative symptoms. Improvement in total symptoms (p < 0.001) and in global clinical
severity (p = 0.007) emerged as individual predictors of functional improvement. These findings,
although preliminary, suggest that an integrated, evidence-based treatment program is feasible
and effective in a real-world rehabilitation context, and that similar interventions should be further
implemented in everyday clinical practice.

Keywords: schizophrenia; psychosocial rehabilitation; real-world functioning; cognitive remediation;
social skills training

1. Introduction

1.1. Background

Schizophrenia represents one of the most debilitating mental health disorders, and is often
associated with significant deficits in neuro-cognitive [1,2] and socio-cognitive performance [3], as well
as with marked impairments in functional capacity [4] and social skills [5].

These deficits are likely to have an impact on various everyday functional skills, such as initiating
and maintaining social relationships, entering and maintaining paid jobs, living independently in
the community as well as managing selfcare, healthcare and basic financial resources, resulting in
a significant impairment in real-world functional outcomes [6,7].
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The trajectory of schizophrenia is quite heterogeneous, with a clinical course characterized by
alternating remission and relapses in about 75% of cases, according to recent meta-analyses [8,9].
Functional recovery in patients diagnosed with schizophrenia appears to be predicted by better
premorbid adjustment, lower duration of untreated psychosis, better cognitive performance, concurrent
remission of both positive and negative symptoms and, to a minor degree, by female gender, a better
education and work history and less severe symptoms [10]; however, treatments that have been proven
effective in reducing the severity of schizophrenia symptoms do not consistently show a parallel
improvement in patients’ real-world functioning [11,12]. Impairment in real-world community
functioning is a complex phenomenon, to which multiple, interacting factors contribute in different
proportions: Health status, physical fitness, employment situation, financial disadvantage, resilience
and internalized stigma, to mention a few, have a relevant impact; indeed, cognitive performance, social
cognition, impaired functional capacity, availability of treatment and clinical symptoms, including
depressive ones, appear to have a major role in determining everyday disability in patients diagnosed
with schizophrenia [13,14].

From this perspective, functional outcome is becoming a priority target for therapeutic interventions in
schizophrenia, which should be measured as a crucial part of treatment response; moreover, an increasing
number of studies is showing that an integrated approach involving pharmacotherapy and psychosocial
interventions is necessary to achieve the goal of functional recovery [15].

The efficacy and the effectiveness of different rehabilitation interventions in improving functional
outcomes and promoting recovery has been solidly proven and is the focus of a growing body of
recent scientific literature [16]. Psychosocial and rehabilitative interventions with a robust amount
of evidence attesting their efficacy include structured psychoeducation [17,18], cognitive behavioral
therapy [19,20], cognitive remediation [21] and social skills training [22], as well as to a lesser extent
vocational interventions [23], supported housing [24] and physical exercise [25,26]; these interventions
appear to be more effective and have a greater impact on functional outcomes when combined into
integrated, multicomponent programs. However, implementing evidence-based, person-centered,
recovery-oriented psychosocial interventions in everyday clinical practice and delivering effective
psychiatric rehabilitation to patients in the real-world care settings are objectives that still have to be
achieved in a large part of high-income countries, and currently represent a challenge for mental health
services on a global level [27–29].

Among the different evidence-based interventions that can be offered to patients in real-world
rehabilitation settings, cognitive remediation has shown consistent effectiveness, not only on cognitive
and clinical outcomes, but also in improving psychosocial functioning [21,30–34].

Cognitive remediation therapy is an intervention based on behavioral training that aims at
improving cognitive processes with the fundamental goals of durability and generalization, based on
the strong connection linking cognition and functioning [21]. Various techniques of cognitive
remediation, based on these same principles and with similar efficacy, have been developed and
validated in recent years, and computer-assisted cognitive remediation (CACR) is one that can be
practically implemented in rehabilitative settings [35–37]. However, cognitive remediation appears to
have a greater positive impact on global functioning when it is combined with other evidence-based
psychosocial interventions [38–40].

Social skills training (SST) in particular has shown consistent positive results in patients with
schizophrenia [22] and can be considered an evidence-based treatment option [41,42]. SST programs,
although with different durations and schedules, are based on social learning theory and are designed
with the objective of improving social capacity and teaching new skills, and include goal setting,
role modeling, behavioral rehearsal, positive reinforcement, corrective feedback and homework
assignments. As in cognitive remediation, generalization to the community is an essential objective
of SST [43].

Treatment programs combining cognitive remediation therapy and SST for patients with
schizophrenia have shown promising results [44,45]. In particular, an interesting and recent randomized
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controlled study investigating a treatment protocol composed of an extended CACR program and
group SST delivered in parallel has shown a positive effect of the intervention on cognitive performance
in the working memory and in patients’ quality of life; however, no assessment of symptoms severity or
other clinical measures and no assessment of the patients’ real-world functioning was carried out [46].
A recent randomized controlled trial conducted on a large sample of patients with severe mental illness
has compared the effects of clinical and cognitive measures on vocational and real-world working
outcomes after an 18-month follow-up of three different programs: vocational support integrated with
CACR and SST, vocational support alone and vocational rehabilitation. Patients receiving vocational
support integrated with CACR and SST had a higher number of hours dedicated to working or
studying, compared to those receiving vocational support alone and vocational rehabilitation; however,
no difference was observed between integrated and non-integrated vocational support on vocational
outcomes, and no difference was observed between the three groups in clinical and, unexpectedly,
cognitive measures [47].

As much as the positive efficacy results of this type of treatment program are noteworthy,
the implementation of a complex treatment protocol composed by two different psychosocial
interventions in usual, everyday rehabilitation settings and its effectiveness of real-world functional
outcomes still needs further investigation. A recent multicentric study conducted on a large sample
of community-dwelling patients has shown that the rate of patients diagnosed with schizophrenia
following evidence-based psychosocial intervention, despite indications, is low (3.8% before initial
evaluation, 35% at 1 year follow-up), but that the different evidence-based interventions, including
psychoeducation, cognitive behavior therapy, cognitive remediation and SST, have a good real-world
effectiveness in cognitive and clinical measures and in global functioning, which is also increased
when more than one treatment is combined into an integrated approach. However, no evaluation of
the specific intervention combinations was performed [48].

Moreover, not all patients equally benefit from SST [49] or from cognitive remediation treatment,
and studies investigating factors that may influence responses to cognitive remediation have yielded no
conclusive result on reliable moderators or on predictors of treatment effectiveness, both demographical
and clinical, and this topic currently remains an object of scientific debate [50–53].

1.2. Aims of the Study

The aim of the present pilot study was to assess the feasibility and the effectiveness, in a real-world
care setting, of a practical, integrated rehabilitation program, including pharmacological treatment,
CACR and SST, for patients diagnosed with schizophrenia.

Improvement in real-world functional outcomes was considered the primary effectiveness
measure, while improvement in schizophrenia symptoms severity was considered a secondary
outcome. To evaluate if any clinical or demographical factor could have an impact on treatment
effectiveness, predictors of improvement in real-world functioning were also assessed.

2. Materials and Methods

2.1. Study Design and Subjects

All patients accessing the inpatient rehabilitation center at the Department of Mental Health and
Addictions of the Spedali Civili Hospital in Brescia from January 2018 to January 2019 with a diagnosis
of schizophrenia were consecutively recruited in this prospective pilot study.

Inclusion and exclusion criteria for the study coincided with those of admission in the rehabilitation
center, so no further selection of patients among those treated in the center was done. Inclusion criteria
were (a) clinical diagnosis of schizophrenia or schizoaffective disorder according to DSM-5 criteria [54],
confirmed by expert clinicians through clinical interviews and chart reviews; (b) aged between 18
and 60 years; and (c) clinical stability, defined as not requiring hospitalization or any major change in
pharmacological treatment during the previous three months.
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Exclusion criteria were (a) diagnosis of moderate or severe intellectual disability; (b) diagnosis of
comorbid neurocognitive disorder or neurological diseases, including epilepsy; and (c) presence of
a serious or unstable medical condition.

Patients were informed about the study and were invited to participate at admission in the
rehabilitation center. Written consent to participate was provided through a signed form. The study
was carried out in accordance with the Code of Ethics of the World Medical Association and the
Declaration of Helsinki. The protocol was approved by the Ethical Committee of Brescia (Project
Identification Code NP 2902). All precautions were taken for the management of sensitive data,
and participants were not given monetary compensation for their involvement in the study.

2.2. Measures

All patients were assessed with standardized clinical and functional measures at admission and
at discharge from the rehabilitation center. All the assessments were conducted by expert raters who
were independent from those involved in the standard care or in administering the CACR and the SST
to the patients.

For the assessment of real-world functioning, the Global Assessment of Functioning (GAF)
was used. The GAF scale is the measure recommended by the DSM-IV-TR [55] for assessing social,
occupational and psychological functioning. It is a frequently used, simple and comprehensive
measure based on a clinician’s evaluation of the patient’s level of functioning and has been found to be
a reliable and valid tool [56]. Higher scores on the scale report better overall functioning, ranging from
0 (inadequate information) to 100 (superior functioning).

Symptoms severity was assessed with the Positive and Negative Syndrome Scale (PANSS),
a semi-structured interview including three subscales, namely positive symptoms, negative symptoms
and general psychopathology showing good consistency, validity and reliability [57]. Each of the
30 items is accompanied by a specific definition as well as detailed anchoring criteria for all seven
rating points, ranging from “absent” (1) to “severe” (7).

To assess global illness severity, the Clinical Global Impression—Severity scale (CGI-S) was used.
The CGI was developed for use in clinical trials sponsored by the National Institute of Mental Health to
provide a brief, stand-alone assessment of the clinician’s view of the patient’s global clinical state prior
to and after initiating a study medication [58]. The CGI provides an overall summary measure that
takes into account all available information, including a knowledge of the patient’s history, psychosocial
circumstances, symptoms, behavior and the impact of the symptoms on the patient’s functioning.
The CGI-S comprises a one-item measure evaluating the severity of the psychopathology, ranging from
1 to 7, with higher scores reporting a more severe clinical condition.

2.3. Treatment Program

The rehabilitation center of the Spedali Civili Hospital in Brescia is an open inpatient facility funded
by the National Health System, providing psychiatric and psychosocial treatment. The rehabilitation
regimen is provided to all patients and is representative of the usual setting and modalities of care of
Italian psychiatric rehabilitation centers. Patients are usually referred by their treating psychiatrist
before admission, and the length of the stay in the center varies from 6 to 12 months.

The rehabilitation treatment program was composed by CACR followed by SST, both provided in
addition to the standard clinical practice of the rehabilitation center, which includes case management
and group resocialization and leisure activities. CACR took place first in order to strengthen the
cognitive performance of patients and enhance the effectiveness of the SST program, which each patient
started at the conclusion of cognitive remediation. The treatment program was considered completed
if a patient participated in at least 80% of the sessions of both CACR and SST.

A stable pharmacological treatment was considered necessary for the inclusion criteria of clinical
stability and for admission in the rehabilitation center and in the study. All patients were maintained on
their pharmacological treatment for the whole duration of the rehabilitation period and for the treatment
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program. No major pharmacological treatment changes, such as antipsychotic switch, were allowed;
however, minor regimen or dosage modifications could take place as needed. Concomitant treatment
with non-antipsychotic drugs, such as benzodiazepines, was allowed. The nursing staff of the
rehabilitation center was tasked with administering the treatment to the patients during their
stay, ensuring an adequate treatment adherence. Doses of antipsychotics taken were calculated
as chlorpromazine equivalents according to the conversion proposed by Gardner [59].

2.4. Cognitive Remediation

The CACR used the Cogpack (Marker Software®) program. The program includes a series of
cognitive exercises that can be divided into domain-specific exercises, targeting the cognitive areas that
are known to be impaired in patients with schizophrenia (verbal memory, verbal fluency, psychomotor
speed and coordination, executive functions, working memory and attention), and non-domain-specific
exercises that tackle more than one domain at once and engage in culture, language and calculation
skills. Most of the exercises can be adapted for the single patients, with the software automatically
setting the difficulty level on the basis of the patient’s performance during the session. The software
also records the performance of each patient for every session, with the possibility of providing
feedback on the session and on the global progress. The CACR was administered individually three
times a week, in 45-min sessions, for a total of 6 weeks, with a flexible schedule. Missed sessions were
individually rescheduled.

2.5. Social Skills Training

Group SST followed a manualized approach [60], with a curriculum focused on basic communication
skills and conversation, assertiveness and friendship skills [43], preceded by an individualized introductory
training session and with day-to-day supervision providing positive reinforcement and corrective feedback.
SST was provided twice a week in 45-min sessions for a total of 8 weeks.

2.6. Statistical Analyses

Comparison between dropouts and completers on demographical and baseline clinical variables
was performed with an independent-samples t-test for continuous variables and with Pearson’s χ2 test
for dichotomous variables. Comparison between the baseline and discharge values in functional and
clinical measures was performed with a paired-samples t-test. Change from the baseline scores was
also calculated as the mean difference for each measure. The distribution of scores for each variable
was inspected for normality and for homogeneity of variance. In no case was there evidence that
variables violated the assumptions underlying the use of parametric statistical procedures. To evaluate
the effect size of the treatment program on the functional and clinical measures, Cohen’s d was
calculated for each variable, taking into account the baseline and discharge scores as well as the
standard deviations. Discharge and baseline values were subtracted and divided by pooled standard
deviation. Result were reported as absolute values, with positive scores reflecting a positive treatment
effect. A d of 0.2 corresponds to a small effect size, a d of 0.5 corresponds to a moderate effect size and
a d of 0.8 or higher corresponds to a large effect size [61].

For the identification of predictors of effectiveness, the change in the GAF scores between baseline
and discharge was considered the dependent variable. Potential predictors (clinical and demographic
characteristics, baseline scores and change in clinical measures) were included in a multiple regression
analysis if they were found to be significant in univariate exploratory analyses, performed by correlating
continuous variables with the GAF change and using the independent-samples t-test for dichotomous
variables. Multiple linear regressions followed a stepwise procedure. Collinearity was considered
significant if the variance inflation factor (VIF) exceeded 4.0.

Statistical analyses were performed using SPSS 15.0 software (SPSS Inc., Chicago, IL, USA),
and p-values < 0.05 (2 tailed) were considered significant. For comparison of the baseline and discharge
values in the clinical and functional measures, the level of significance was adjusted taking into account
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correction for multiple comparisons according to the Bonferroni formula and set to p-value < 0.01,
in order to exclude false positives (or type I errors). For the multiple linear regression, an ancillary
analysis was also performed, including predictors that achieved a more inclusive level of significance,
set as p-value < 0.25. Cohen’s d values and the confidence intervals were calculated with the support
of a dedicated online platform [62].

3. Results

3.1. Sample Characteristics

A total of 79 subjects were admitted to the rehabilitation center during the enrolment period
and provided consent to participate in the study. Of these, 72 completed the treatment program and
were included in the analyses. Comparing dropouts and completers, no significant difference in any
demographical or clinical variable nor in the functional or clinical measures emerged. The final sample
was characterized by the presence of 34.7% (n = 25) female subjects and 65.3% (n = 47) male subjects.
The mean age of the sample was 39.08 (SD ± 11.98) years.

All the demographical and clinical characteristics of the sample are reported in Table 1.

Table 1. Characteristics of the sample.

Variable n, Mean ± SD

N 72
M(%):F(%) 47(65.3):25(34.7)
Age (Years) 39.08 ± 11.98

Education (Years of Education) 10.14 ± 3.19
Age of onset (Years) 24.84 ± 7.22

Pharmacological treatment dose (CPZ eq., mg) 1040.87 ± 459.15
Length of stay in the center (Months) 7.18 ± 2.43

CPZ eq.: Chlorpromazine equivalents.

3.2. Treatment Effectiveness on Functional and Clinical Outcomes

Baseline, discharge and mean difference values of the functional and clinical measures are reported
in Table 2.

Table 2. Baseline and discharge values of the functional and clinical measures.

Measure Baseline ± SD Discharge ± SD Mean Difference ± SD

GAF (Functional outcomes) 32.92 ± 9.40 44.50 ± 8.78 −11.58 ± 6.62
PANSS Positive (Positive symptoms severity) 19.44 ± 4.92 13.36 ± 4.66 6.08 ± 3.48

PANSS Negative (Negative symptoms severity) 26.24 ± 4.86 23.64 ± 4.36 2.60 ± 2.75
PANSS Total (Total symptoms severity) 87.79 ± 12.61 71.28 ± 11.83 16.51 ± 8.05

CGI-S (Global clinical severity) 5.17 ± 0.63 4.47 ± 0.981 0.69 ± 0.55

GAF: Global Assessment of Functioning; PANSS: Positive and Negative Syndrome Scale; CGI-S: Clinical
Global Impression—Severity.

A significant improvement (p < 0.001) was observed in real-world functioning, as measured by
the GAF score, with a large effect size (d = 1.273, 95% CI: 0.915–1.631).

A significant improvement (p < 0.001) was also observed in symptoms severity, as measured by
the PANSS score, with large effect sizes for positive symptoms and total symptoms severity (d = 1.269,
95% CI: 0.911–1.627 and d = 1.350, 95% CI: 0.988–1.712, respectively) and a moderate effect size for
negative symptoms severity (d = 0.563, 95% CI: 0.230–0.896).

Global clinical severity, as measured by the CGI-S score, also improved significantly (p < 0.001)
with a large effect size (d = 0.849, 95% CI: 0.508–1.190).

Results of the analyses comparing the baseline and discharge values in functional and clinical
outcomes are reported in Table 3.
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Table 3. Comparison between the baseline and discharge values of the functional and clinical measures.

Measure t p-Value Cohen’s d (95% CI)

GAF (Functional outcomes) −14.857 <0.001 1.273 (0.915–1.631)
PANSS Positive (Positive symptoms severity) 14.853 <0.001 1.269 (0.911–1.627)

PANSS Negative (Negative symptoms severity) 8.011 <0.001 0.563 (0.230–0.896)
PANSS Total (Total symptoms severity) 29.213 <0.001 1.350 (0.988–1.712)

CGI-S (Global clinical severity) 10.764 <0.001 0.894 (0.508–1.190)

GAF: Global Assessment of Functioning; PANSS: Positive and Negative Syndrome Scale; CGI-S: Clinical Global
Impression—Severity. Cohen’s ds are reported as absolute values. Positive values reflect a positive treatment effect.

3.3. Predictors of Functional Improvement

Univariate analyses, exploring potential predictors of functional improvement, showed that
higher age of onset (p = 0.042), greater improvement in global clinical severity (p < 0.001) and greater
improvement in total, positive and negative symptoms severity (p < 0.001, p = 0.004 and p = 0.026,
respectively) were correlated with a greater improvement in functional outcomes.

Results of the univariate analyses are reported in Table 4.

Table 4. Univariate analyses exploring potential predictors of functional improvement.

Variable t p-Value

Sex 1.142 0.258
Pearsons’ r p-Value

Age (Years) 0.046 0.700
Education (Years of Education) 0.050 0.680

Age of Onset (Years) −0.249 0.042 *
Pharmacological treatment dose (CPZ eq., mg) −0.019 0.874

Length of stay in the center (Months) −0.047 0.697
Baseline PANSS Positive (Positive symptoms severity) −0.105 0.380

Baseline PANSS Negative (Negative symptoms severity) 0.014 0.907
Baseline PANSS Total (Total symptoms severity) −0.144 0.226

Baseline CGI-S (Global clinical severity) −0.047 0.692
PANSS Positive Change (Positive symptoms improvement) −0.337 0.004 **

PANSS Negative Change (Negative symptoms improvement) −0.263 0.026 *
PANSS Total Change (Total symptoms improvement) −0.510 <0.001 **

CGI-S Change (Global clinical improvement) −0.482 <0.001 **

* p < 0.05, ** p < 0.01; CPZ eq.: Chlorpromazine equivalents; PANSS: Positive and Negative Syndrome Scale. CGI-S:
Clinical Global Impression—Severity.

As for the multivariate linear regression analysis, improvement in total symptoms severity
(p < 0.001) and improvement in global clinical severity (p = 0.007) emerged as individual predictors
of functional outcomes improvement. No significant collinearity emerged between the predictors.
Setting the level of significance for inclusion in the model at p < 0.25 as ancillary analysis, the model
did not change.

Results of the multivariate linear regression are reported in Table 5.

Table 5. Predictors of functional outcome improvement.

Individual Predictor Standardized Beta t p-Value VIF

PANSS Total Change (Total symptoms improvement) −0.402 −3.699 <0.001 1.152
CGI-S Change (Global clinical improvement) −0.304 −2.799 0.007 1.152

Model F = 16.737, R2 = 0.343, Adjusted R2 = 0.323, p < 0.001

PANSS: Positive and Negative Syndrome Scale; CGI-S: Clinical Global Impression—Severity; VIF: Variance
Inflation Factor.
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4. Discussion

The results of the present study show that an integrated treatment protocol, including stable
pharmacological treatment, CACR and SST, for patients with schizophrenia is feasible in a real-world
clinical rehabilitation setting, and has a positive impact on functional and clinical outcomes.

The relatively low attrition rate (8.89%), although only as an indirect measure, suggests a good
tolerability and appreciation of the treatment by the patients, and is in line with results reported in
studies investigating other evidence-based integrated rehabilitation programs [63,64]. The sample
was composed mostly by male, young to middle-aged, moderately to markedly ill adult patients [65],
with serious impairment in real-world functioning [56,66].

The treatment program showed a significant effect in all measures taken into account, with large
effect sizes for real-world outcomes, positive and total symptoms severity and global clinical severity,
and a moderate effect size for negative symptoms. This result is also in line with those reported
in previous literature on integrated psychosocial intervention, including cognitive remediation,
also considering the within-group effect of the treatment arms in controlled trials [21,33]. This result
is also in line with those of a previous study reporting a positive effect on clinical and functional
outcomes of both cognitive remediation and SST, as well as of other evidence-based interventions,
and with the finding that the positive effect of these interventions goes beyond the specific target of the
treatment (such as cognition for CACR and social skills for SST) and has good generalizability [48].
Our results partially diverge from those of another recent and important study, in which a combination
of CACR, SST and structured vocational support, although having a positive effect on one real-world
working outcome, did not provide an improvement on non-vocational outcomes, including clinical
measures, compared to vocational support alone or vocational rehabilitation [47]. This finding, however,
is discussed as unexpected by the author themselves, and the discrepancies between their results and
ours could be explained by the substantial and important differences in study design; the study by
Christensen et al. was a controlled randomized trial, including vocational interventions, in which the
patients that were recruited and that completed the integrated intervention were highly motivated
community-dwelling individuals, while the patients in our study had a more severe clinical situation,
requiring structured rehabilitation in a dedicated center.

As regarding the predictors of treatment response, a higher age of onset and symptoms and
clinical improvement were correlated with greater functional outcomes improvement, but only total
symptoms and global clinical improvement emerged as predictors at the linear regression analysis.
The correlation between age of onset and improvement in real-world outcomes is in line with results
reported in the literature, as a younger age of onset has been consistently found to be related with
higher hospitalization rates, poorer social and occupational functioning and poorer global outcome [67].
The role of symptoms and clinical severity reduction as predictors of functional improvement is also in
line with previous findings [10,15].

This study has some notable points of strength. Although complex in its structure, the treatment protocol
presented in this study can be easily implement in everyday rehabilitative clinical practice, even when
minimal resources are available. Indeed, computers that can be used for CACR do not require dedicated
or expensive hardware, and, with appropriate training, the rehabilitation-dedicated staff already working
in most centers should be able to deliver the treatment program to the patients. This fact suggests that
evidence-based, recovery-oriented rehabilitation is a viable option in everyday clinical practice that should
be thoroughly implemented in the usual care of patients with schizophrenia [28,68,69].

No selection of the patients accessing the rehabilitation center took place, as all patients accessing
the structure in the enrollment period were included in the study and received the intervention, so the
enrolled sample should be highly representative of the population of stable patients with schizophrenia
requiring a rehabilitation treatment. Moreover, the tools used to assess the functional and clinical
outcomes are widely known and used in routine psychiatric practice, representing practical measures
of treatment response that could also be easily implemented in rehabilitation settings.
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This study, however, presents some potential limitations. The absence of a control group,
controlling for the effects of pharmacological therapy, usual, non-evidence-based rehabilitation activity
and non-specific socialization and computer-interaction effects represents a major limitation to the
evaluation of the efficacy of the present treatment program. However, this type of evaluation would
be beyond the aims of the present study, which was focused more on assessing real-world feasibility
and effectiveness of the integrated treatment program. Clinical and functional measures were not
assessed at fixed time points, but only at admission and at discharge, leading to a possible confounding
effect on functional improvement of a longer usual rehabilitation period; however, this specific aspect
does not seem to be a problematic limitation, as the length of the stay in the rehabilitation center was
not correlated with functional improvement (p = 0.697, see Table 4). No systematic assessment of the
patients’ cognitive performance was taken into account, and therefore no evaluation of the treatment
effect on cognitive performance, or of cognitive performance improvement on real-world outcomes,
could be carried forward. However, the positive effect of cognitive remediation therapy on cognitive
performance has already been thoroughly assessed in previous literature [21]; moreover, the specific
training required to administer test batteries evaluating cognitive performance would have not been
representative of that available in most usual, day-to-day rehabilitation contexts. No specific evaluation
of social skills performance or of social functioning was also conducted. This assessment could have
been interesting, in particular given the nature of the integrated treatment program; however, as for
an extensive assessment of cognitive abilities, implementing an evaluation of social skills performance,
which can be considered quite time-consuming and requires specific training, would have not been
representative of the observed treatment setting.

Future studies should be focused on confirming these preliminary results and on evaluating the
efficacy of treatment programs involving CACR and SST on real-world outcomes with a well-designed
randomized controlled trial, comparing the treatment program group with an adequately designed
control group, and evaluating the durability of the observed improvements, which represents one of the
main objectives of both cognitive remediation and SST. Moreover, a more comprehensive evaluation of
the patients’ social performance and of the patients’ real-world outcomes, using more comprehensive
assessment tools, would allow to take into account the specific effect of the treatment on the different
and separate areas of patient functioning.

5. Conclusions

Overall, the findings of the present pilot study, although preliminary, show that an integrated,
evidence-based treatment program for patients with schizophrenia, consisting of stable pharmacological
treatment, CACR and SST, has good feasibility and effectiveness in a real-world rehabilitation context,
and suggest that similar interventions should be further implemented in everyday clinical practice.

Author Contributions: Conceptualization, S.B. and A.V.; data curation, G.N., A.C. and G.D.; formal analysis, G.N.;
investigation, P.C. (Paolo Cacciani), P.C. (Paola Corsini) and A.M.; methodology, G.N., S.B. and A.V.; supervision,
G.D. and A.V.; writing—original draft, G.N.; writing—review and editing, S.B. and A.V. All authors have read and
agreed to the published version of the manuscript.

Funding: This research and APC were funded by an unrestricted grant from the Lombardia Region (project TR11).

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Gold, J.M.; Harvey, P.D. Cognitive Deficits in Schizophrenia. Psychiatr. Clin. 1993, 16, 295–312. [CrossRef]
2. Nuechterlein, K.H.; Barch, D.M.; Gold, J.M.; Goldberg, T.E.; Green, M.F.; Heaton, R.K. Identification of

separable cognitive factors in schizophrenia. Schizophr. Res. 2004, 72, 29–39. [CrossRef] [PubMed]
3. Pinkham, A.E. Social cognition in schizophrenia. J. Clin. Psychiatry 2014, 75 (Suppl. S2), 14–19. [CrossRef]
4. Mausbach, B.; Harvey, P.D.; Goldman, S.R.; Jeste, D.V.; Patterson, T.L. Development of a Brief Scale of

Everyday Functioning in Persons with Serious Mental Illness. Schizophr. Bull. 2007, 33, 1364–1372. [CrossRef]

http://dx.doi.org/10.1016/S0193-953X(18)30175-8
http://dx.doi.org/10.1016/j.schres.2004.09.007
http://www.ncbi.nlm.nih.gov/pubmed/15531405
http://dx.doi.org/10.4088/JCP.13065su1.04
http://dx.doi.org/10.1093/schbul/sbm014


Int. J. Environ. Res. Public Health 2020, 17, 3352 10 of 13

5. Patterson, T.L.; Moscona, S.; McKibbin, C.L.; Davidson, K.; Jeste, D.V. Social skills performance assessment
among older patients with schizophrenia. Schizophr. Res. 2001, 48, 351–360. [CrossRef]

6. Galderisi, S.; Rucci, P.; Kirkpatrick, B.; Mucci, A.; Gibertoni, D.; Rocca, P.; Rossi, R.; Bertolino, A.; Strauss, G.P.;
Aguglia, E.; et al. Interplay Among Psychopathologic Variables, Personal Resources, Context-Related Factors,
and Real-life Functioning in Individuals with Schizophrenia: A Network Analysis. JAMA Psychiatry 2018,
75, 396–404. [CrossRef] [PubMed]

7. Mucci, A.; Rucci, P.; Rocca, P.; Bucci, P.; Gibertoni, D.; Merlotti, E.; Galderisi, S.; Maj, M. The Specific Level of
Functioning Scale: Construct validity, internal consistency and factor structure in a large Italian sample of
people with schizophrenia living in the community. Schizophr. Res. 2014, 159, 144–150. [CrossRef]

8. Jääskeläinen, E.; Juola, P.; Hirvonen, N.; McGrath, J.J.; Saha, S.; Isohanni, M.; Veijola, J.; Miettunen, J.
A Systematic Review and Meta-Analysis of Recovery in Schizophrenia. Schizophr. Bull. 2012, 39, 1296–1306.
[CrossRef]

9. Lally, J.; Ajnakina, O.; Stubbs, B.; Cullinane, M.; Murphy, K.; Gaughran, F.; Murray, R. Remission and recovery
from first-episode psychosis in adults: Systematic review and meta-analysis of long-term outcome studies.
Br. J. Psychiatry 2017, 211, 350–358. [CrossRef]

10. Santesteban-Echarri, O.; Paino, M.; Rice, S.; González-Blanch, C.; McGorry, P.; Gleeson, J.; Alvarez-Jimenez, M.
Predictors of functional recovery in first-episode psychosis: A systematic review and meta-analysis of
longitudinal studies. Clin. Psychol. Rev. 2017, 58, 59–75. [CrossRef]

11. Lambert, M.; Karow, A.; Leucht, S.; Schimmelmann, B.G.; Naber, D. Remission in schizophrenia: Validity,
frequency, predictors, and patients’ perspective 5 years later. Dialogues Clin. Neurosci. 2010, 12, 393–407.
[PubMed]

12. Van Eck, R.; Burger, T.J.; Vellinga, A.; Schirmbeck, F.; De Haan, L. The Relationship Between Clinical
and Personal Recovery in Patients with Schizophrenia Spectrum Disorders: A Systematic Review and
Meta-analysis. Schizophr. Bull. 2017, 44, 631–642. [CrossRef] [PubMed]

13. Galderisi, S.; Rossi, R.; Rocca, P.; Bertolino, A.; Mucci, A.; Bucci, P.; Rucci, P.; Gibertoni, D.; Aguglia, E.;
Amore, M.; et al. The influence of illness-related variables, personal resources and context-related factors on
real-life functioning of people with schizophrenia. World Psychiatry 2014, 13, 275–287. [CrossRef]

14. Harvey, P.D.; Strassnig, M.; Strassing, M. Predicting the severity of everyday functional disability in people
with schizophrenia: Cognitive deficits, functional capacity, symptoms, and health status. World Psychiatry
2012, 11, 73–79. [CrossRef] [PubMed]

15. Vita, A.; Barlati, S. Recovery from schizophrenia. Curr. Opin. Psychiatry 2018, 31, 246–255. [CrossRef]
[PubMed]

16. Morin, L.; Franck, N. Rehabilitation Interventions to Promote Recovery from Schizophrenia: A Systematic
Review. Front. Psychol. 2017, 8, 100. [CrossRef]

17. Pekkala, E.T.; Merinder, L.B. Psychoeducation for schizophrenia. Cochrane Database Syst. Rev. 2002, CD002831.
[CrossRef]

18. Xia, J.; Merinder, L.B.; Belgamwar, M.R. Psychoeducation for schizophrenia. Cochrane Database Syst. Rev.
2011, CD002831. [CrossRef]

19. Laws, K.R.; Darlington, N.; Kondel, T.K.; McKenna, P.J.; Jauhar, S. Cognitive Behavioural Therapy for
schizophrenia-outcomes for functioning, distress and quality of life: A meta-analysis. BMC Psychol. 2018, 6,
32. [CrossRef]

20. Jauhar, S.; McKenna, P.J.; Radua, J.; Fung, E.; Salvador, R.; Laws, K.R. Cognitive–behavioural therapy for
the symptoms of schizophrenia: Systematic review and meta-analysis with examination of potential bias.
Br. J. Psychiatry 2014, 204, 20–29. [CrossRef]

21. Wykes, T.; Huddy, V.; Cellard, C.; McGurk, S.R.; Czobor, P. A Meta-Analysis of Cognitive Remediation for
Schizophrenia: Methodology and Effect Sizes. Am. J. Psychiatry 2011, 168, 472–485. [CrossRef]

22. Kurtz, M.M.; Mueser, K.T. A meta-analysis of controlled research on social skills training for schizophrenia.
J. Consult. Clin. Psychol. 2008, 76, 491–504. [CrossRef]

23. Twamley, E.W.; Jeste, D.V.; Lehman, A.F. Vocational Rehabilitation in Schizophrenia and Other Psychotic
Disorders. J. Nerv. Ment. Dis. 2003, 191, 515–523. [CrossRef] [PubMed]

24. Chilvers, R.; Macdonald, G.M.; Hayes, A.A. Supported housing for people with severe mental disorders.
Cochrane Database Syst. Rev. 2002, CD000453. [CrossRef]

http://dx.doi.org/10.1016/S0920-9964(00)00109-2
http://dx.doi.org/10.1001/jamapsychiatry.2017.4607
http://www.ncbi.nlm.nih.gov/pubmed/29450447
http://dx.doi.org/10.1016/j.schres.2014.07.044
http://dx.doi.org/10.1093/schbul/sbs130
http://dx.doi.org/10.1192/bjp.bp.117.201475
http://dx.doi.org/10.1016/j.cpr.2017.09.007
http://www.ncbi.nlm.nih.gov/pubmed/20954433
http://dx.doi.org/10.1093/schbul/sbx088
http://www.ncbi.nlm.nih.gov/pubmed/29036720
http://dx.doi.org/10.1002/wps.20167
http://dx.doi.org/10.1016/j.wpsyc.2012.05.004
http://www.ncbi.nlm.nih.gov/pubmed/22654932
http://dx.doi.org/10.1097/YCO.0000000000000407
http://www.ncbi.nlm.nih.gov/pubmed/29474266
http://dx.doi.org/10.3389/fpsyt.2017.00100
http://dx.doi.org/10.1002/14651858.cd002831
http://dx.doi.org/10.1002/14651858.cd002831.pub2
http://dx.doi.org/10.1186/s40359-018-0243-2
http://dx.doi.org/10.1192/bjp.bp.112.116285
http://dx.doi.org/10.1176/appi.ajp.2010.10060855
http://dx.doi.org/10.1037/0022-006X.76.3.491
http://dx.doi.org/10.1097/01.nmd.0000082213.42509.69
http://www.ncbi.nlm.nih.gov/pubmed/12972854
http://dx.doi.org/10.1002/14651858.CD000453


Int. J. Environ. Res. Public Health 2020, 17, 3352 11 of 13

25. Firth, J.; Stubbs, B.; Rosenbaum, S.; Vancampfort, D.; Malchow, B.; Schuch, F.B.; Elliott, R.; Nuechterlein, K.H.;
Yung, A. Aerobic Exercise Improves Cognitive Functioning in People with Schizophrenia: A Systematic
Review and Meta-Analysis. Schizophr. Bull. 2017, 43, 546–556. [CrossRef] [PubMed]

26. Stubbs, B.; Vancampfort, D.; Hallgren, M.; Firth, J.; Veronese, N.; Solmi, M.; Brand, S.; Cordes, J.; Malchow, B.;
Gerber, M.; et al. EPA guidance on physical activity as a treatment for severe mental illness: A meta-review
of the evidence and Position Statement from the European Psychiatric Association (EPA), supported by
the International Organization of Physical Therapists in Mental Health (IOPTMH). Eur. Psychiatry 2018, 54,
124–144. [CrossRef] [PubMed]

27. Bond, G.R.; Drake, R.E. New directions for psychiatric rehabilitation in the USA. Epidemiol. Psychiatr. Sci.
2016, 26, 223–227. [CrossRef] [PubMed]

28. Vita, A.; Barlati, S. The Implementation of Evidence-Based Psychiatric Rehabilitation: Challenges and
Opportunities for Mental Health Services. Front. Psychol. 2019, 10, 147. [CrossRef] [PubMed]

29. Rössler, W.; Drake, R.E. Psychiatric rehabilitation in Europe. Epidemiol. Psychiatr. Sci. 2017, 26, 216–222.
[CrossRef] [PubMed]

30. McGurk, S.R.; Twamley, E.W.; Sitzer, D.I.; McHugo, G.J.; Mueser, K.T. A meta-analysis of cognitive remediation
in schizophrenia. Am. J. Psychiatry 2007, 164, 1791–1802. [CrossRef]

31. Chan, J.Y.; Hirai, H.W.; Tsoi, K.K.F. Can computer-assisted cognitive remediation improve employment and
productivity outcomes of patients with severe mental illness? A meta-analysis of prospective controlled
trials. J. Psychiatr. Res. 2015, 68, 293–300. [CrossRef] [PubMed]

32. Best, M.W.; Bowie, C.R. A review of cognitive remediation approaches for schizophrenia: From top-down to
bottom-up, brain training to psychotherapy. Expert Rev. Neurother. 2017, 17, 713–723. [CrossRef] [PubMed]

33. Kambeitz-Ilankovic, L.; Betz, L.T.; Dominke, C.; Haas, S.S.; Subramaniam, K.; Fisher, M.; Vinogradov, S.;
Koutsouleris, N.; Kambeitz, J. Multi-outcome meta-analysis (MOMA) of cognitive remediation in
schizophrenia: Revisiting the relevance of human coaching and elucidating interplay between multiple
outcomes. Neurosci. Biobehav. Rev. 2019, 107, 828–845. [CrossRef]

34. Lindenmayer, J.-P.; Khan, A.; McGurk, S.R.; Kulsa, M.K.C.; Ljuri, I.; Ozog, V.; Fregenti, S.; Capodilupo, G.;
Buccellato, K.; Thanju, A.; et al. Does social cognition training augment response to computer-assisted
cognitive remediation for schizophrenia? Schizophr. Res. 2018, 201, 180–186. [CrossRef] [PubMed]

35. Bowie, C.R.; Bell, M.D.; Fiszdon, J.M.; Johannesen, J.K.; Lindenmayer, J.-P.; McGurk, S.R.; Medalia, A.A.;
Penadés, R.; Saperstein, A.M.; Twamley, E.W.; et al. Cognitive remediation for schizophrenia: An expert
working group white paper on core techniques. Schizophr. Res. 2020, 215, 49–53. [CrossRef] [PubMed]

36. Vita, A.; De Peri, L.; Barlati, S.; Cacciani, P.; Deste, G.; Poli, R.; Agrimi, E.; Cesana, B.M.; Sacchetti, E.
Effectiveness of different modalities of cognitive remediation on symptomatological, neuropsychological,
and functional outcome domains in schizophrenia: A prospective study in a real-world setting. Schizophr. Res.
2011, 133, 223–231. [CrossRef] [PubMed]

37. Grynszpan, S.; Perbal, S.; Pélissolo, A.; Fossati, P.; Jouvent, R.; Dubal, S.; Perez-Diaz, F. Efficacy and specificity
of computer-assisted cognitive remediation in schizophrenia: A meta-analytical study. Psychol. Med. 2010,
41, 163–173. [CrossRef]

38. Mueser, K.T.; Deavers, F.; Penn, D.L.; Cassisi, J. Psychosocial Treatments for Schizophrenia. Annu. Rev. Clin. Psychol.
2013, 9, 465–497. [CrossRef]

39. Saperstein, A.M.; Kurtz, M.M. Current trends in the empirical study of cognitive remediation for schizophrenia.
Can. J. Psychiatry 2013, 58, 311–318. [CrossRef]

40. Medalia, A.; Saperstein, A.M. Does cognitive remediation for schizophrenia improve functional outcomes?
Curr. Opin. Psychiatry 2013, 26, 151–157. [CrossRef]

41. Dixon, L.; Dickerson, F.; Bellack, A.S.; Bennett, M.; Dickinson, D.; Goldberg, R.W.; Lehman, A.; Tenhula, W.N.;
Calmes, C.; Pasillas, R.M.; et al. The 2009 schizophrenia PORT psychosocial treatment recommendations and
summary statements. Schizophr. Bull. 2009, 36, 48–70. [CrossRef] [PubMed]

42. Roder, V.; Brenner, H.D.; Müller, D.; Lächler, M.; Zorn, P.; Reisch, T.; Bösch, J.; Bridler, R.; Christen, C.;
Jaspen, E.; et al. Development of specific social skills training programmes for schizophrenia patients:
Results of a multicentre study. Acta Psychiatr. Scand. 2002, 105, 363–371. [CrossRef] [PubMed]

43. Bellack, A.S. Skills training for people with severe mental illness. Psychiatr. Rehabil. J. 2004, 27, 375–391.
[CrossRef] [PubMed]

http://dx.doi.org/10.1093/schbul/sbw115
http://www.ncbi.nlm.nih.gov/pubmed/27521348
http://dx.doi.org/10.1016/j.eurpsy.2018.07.004
http://www.ncbi.nlm.nih.gov/pubmed/30257806
http://dx.doi.org/10.1017/S2045796016000834
http://www.ncbi.nlm.nih.gov/pubmed/27866508
http://dx.doi.org/10.3389/fpsyt.2019.00147
http://www.ncbi.nlm.nih.gov/pubmed/30949081
http://dx.doi.org/10.1017/S2045796016000858
http://www.ncbi.nlm.nih.gov/pubmed/28100293
http://dx.doi.org/10.1176/appi.ajp.2007.07060906
http://dx.doi.org/10.1016/j.jpsychires.2015.05.010
http://www.ncbi.nlm.nih.gov/pubmed/26028551
http://dx.doi.org/10.1080/14737175.2017.1331128
http://www.ncbi.nlm.nih.gov/pubmed/28511562
http://dx.doi.org/10.1016/j.neubiorev.2019.09.031
http://dx.doi.org/10.1016/j.schres.2018.06.012
http://www.ncbi.nlm.nih.gov/pubmed/29910120
http://dx.doi.org/10.1016/j.schres.2019.10.047
http://www.ncbi.nlm.nih.gov/pubmed/31699627
http://dx.doi.org/10.1016/j.schres.2011.08.010
http://www.ncbi.nlm.nih.gov/pubmed/21907544
http://dx.doi.org/10.1017/S0033291710000607
http://dx.doi.org/10.1146/annurev-clinpsy-050212-185620
http://dx.doi.org/10.1177/070674371305800602
http://dx.doi.org/10.1097/YCO.0b013e32835dcbd4
http://dx.doi.org/10.1093/schbul/sbp115
http://www.ncbi.nlm.nih.gov/pubmed/19955389
http://dx.doi.org/10.1034/j.1600-0447.2002.1o214.x
http://www.ncbi.nlm.nih.gov/pubmed/11942943
http://dx.doi.org/10.2975/27.2004.375.391
http://www.ncbi.nlm.nih.gov/pubmed/15222149


Int. J. Environ. Res. Public Health 2020, 17, 3352 12 of 13

44. Silverstein, S.M.; Spaulding, W.D.; Menditto, A.A.; Savitz, A.; Liberman, R.P.; Berten, S.; Starobin, H.
Attention Shaping: A Reward-Based Learning Method to Enhance Skills Training Outcomes in Schizophrenia.
Schizophr. Bull. 2008, 35, 222–232. [CrossRef]

45. Spaulding, W.D.; Reed, D.; Sullivan, M.; Richardson, C.; Weiler, M. Effects of cognitive treatment in psychiatric
rehabilitation. Schizophr. Bull. 1999, 25, 657–676. [CrossRef]

46. Kurtz, M.M.; Mueser, K.T.; Thime, W.R.; Corbera, S.; Wexler, B.E. Social skills training and computer-assisted
cognitive remediation in schizophrenia. Schizophr. Res. 2015, 162, 35–41. [CrossRef]

47. Christensen, T.N.; Wallstrøm, I.G.; Stenager, E.; Bojesen, A.B.; Gluud, C.; Nordentoft, M.; Eplov, L.F. Effects of
Individual Placement and Support Supplemented With Cognitive Remediation and Work-Focused Social
Skills Training for People With Severe Mental Illness. JAMA Psychiatry 2019, 76, 1232–1240. [CrossRef]

48. Dubreucq, J.; FACE-SZ (FondaMental Academic Centers of Expertise for Schizophrenia) Group; Ycart, B.;
Gabayet, F.; Perier, C.C.; Hamon, A.; Llorca, P.M.; Boyer, L.; Godin, O.; Bulzacka, E.; et al. Towards
an improved access to psychiatric rehabilitation: Availability and effectiveness at 1-year follow-up
of psychoeducation, cognitive remediation therapy, cognitive behaviour therapy and social skills
training in the FondaMental Advanced Centers of Expertise-Schizophrenia (FACE-SZ) national cohort.
Eur. Arch. Psychiatry Clin. Neurosci. 2019, 269, 599–610. [CrossRef]

49. Kurtz, M.M. Neurocognition as a predictor of response to evidence-based psychosocial interventions in
schizophrenia: What is the state of the evidence? Clin. Psychol. Rev. 2011, 31, 663–672. [CrossRef]

50. Seccomandi, B.; Tsapekos, D.; Newbery, K.; Wykes, T.; Cella, M. A systematic review of moderators of
cognitive remediation response for people with schizophrenia. Schizophr. Res. Cogn. 2020, 19, 100160.
[CrossRef]

51. Barlati, S.; Deste, G.; Galluzzo, A.; Perin, A.P.; Valsecchi, P.; Turrina, C.; Vita, A. Factors Associated with
Response and Resistance to Cognitive Remediation in Schizophrenia: A Critical Review. Front. Pharmacol.
2019, 9, 1542. [CrossRef] [PubMed]

52. Wykes, T. Cognitive remediation—Where are we now and what should we do next? Off. J. Ital. Soc. Psychopathol.
2018, 24, 57–61.

53. Cella, M.; Reeder, C.; Wykes, T. Cognitive remediation in schizophrenia—Now it is really getting personal.
Curr. Opin. Behav. Sci. 2015, 4, 147–151. [CrossRef]

54. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders (DSM-5®); American
Psychiatric Association: Arlington, VA, USA, 2013.

55. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 4th ed.; American
Psychiatric Association: Washington, DC, USA, 2000.

56. Jones, S.H.; Thornicroft, G.; Coffey, M.; Dunn, G. A brief mental health outcome scale-reliability and validity
of the Global Assessment of Functioning (GAF). Br. J. Psychiatry 1995, 166, 654–659. [CrossRef]

57. Kay, S.R.; Fiszbein, A.; Opler, L.A. The Positive and Negative Syndrome Scale (PANSS) for Schizophrenia.
Schizophr. Bull. 1987, 13, 261–276. [CrossRef] [PubMed]

58. Guy, W. ECDEU Assessment Manual for Psychopharmacology; US Department of Health, Education, Welfare,
Public Health Service, Alcohol, Drug Abuse, Mental Health Administration, National Institute of Mental
Health, Psychopharmacology Research Branch, Division of Extramural Research Programs: Rockville,
MD, USA, 1976; Volume 76.

59. Gardner, D.M.; Centorrino, F.; Baldessarini, R.J.; O’Donnell, H.; Murphy, A.L. International Consensus Study
of Antipsychotic Dosing. Am. J. Psychiatry 2010, 167, 686–693. [CrossRef] [PubMed]

60. Agresta, J.; Bellack, A.S.; Gingerich, S.; Mueser, K.T. Social Skills Training for Schizophrenia, Second Edition:
A Step-by-Step Guide, 2nd ed.; Guilford Press: New York, NY, USA, 2004; ISBN 978-1-57230-846-6.

61. Fritz, C.O.; Morris, P.E.; Richler, J. Effect size estimates: Current use, calculations, and interpretation.
J. Exp. Psychol. Gen. 2012, 141, 2–18. [CrossRef]

62. Lenhard, W.; Lenhard, A. Computation of Effect Sizes. 2016. Available online: http://www.psychometrica.de/

effect_size.html (accessed on 20 February 2020).
63. Villeneuve, K.; Potvin, S.; Lesage, A.; Nicole, L. Meta-analysis of rates of drop-out from psychosocial treatment

among persons with schizophrenia spectrum disorder. Schizophr. Res. 2010, 121, 266–270. [CrossRef]
64. Szymczynska, P.; Walsh, S.; Greenberg, L.; Priebe, S. Attrition in trials evaluating complex interventions for

schizophrenia: Systematic review and meta-analysis. J. Psychiatr. Res. 2017, 90, 67–77. [CrossRef]

http://dx.doi.org/10.1093/schbul/sbm150
http://dx.doi.org/10.1093/oxfordjournals.schbul.a033409
http://dx.doi.org/10.1016/j.schres.2015.01.020
http://dx.doi.org/10.1001/jamapsychiatry.2019.2291
http://dx.doi.org/10.1007/s00406-019-01001-4
http://dx.doi.org/10.1016/j.cpr.2011.02.008
http://dx.doi.org/10.1016/j.scog.2019.100160
http://dx.doi.org/10.3389/fphar.2018.01542
http://www.ncbi.nlm.nih.gov/pubmed/30687100
http://dx.doi.org/10.1016/j.cobeha.2015.05.005
http://dx.doi.org/10.1192/bjp.166.5.654
http://dx.doi.org/10.1093/schbul/13.2.261
http://www.ncbi.nlm.nih.gov/pubmed/3616518
http://dx.doi.org/10.1176/appi.ajp.2009.09060802
http://www.ncbi.nlm.nih.gov/pubmed/20360319
http://dx.doi.org/10.1037/a0024338
http://www.psychometrica.de/effect_size.html
http://www.psychometrica.de/effect_size.html
http://dx.doi.org/10.1016/j.schres.2010.04.003
http://dx.doi.org/10.1016/j.jpsychires.2017.02.009


Int. J. Environ. Res. Public Health 2020, 17, 3352 13 of 13

65. Leucht, S.; Kane, J.M.; Kissling, W.; Hamann, J.; Etschel, E.; Engel, R.R. What does the PANSS mean? Schizophr.
Res. 2005, 79, 231–238. [CrossRef]

66. Suzuki, T.; Uchida, H.; Sakurai, H.; Ishizuki, T.; Tsunoda, K.; Takeuchi, H.; Mimura, M. Relationships
between global assessment of functioning and other rating scales in clinical trials for schizophrenia.
Psychiatry Res. Neuroimaging 2015, 227, 265–269. [CrossRef] [PubMed]

67. Immonen, J.; Jääskeläinen, E.; Korpela, H.; Miettunen, J. Age at onset and the outcomes of schizophrenia:
A systematic review and meta-analysis. Early Interv. Psychiatry 2017, 11, 453–460. [CrossRef] [PubMed]

68. Corrigan, P.W.; Mueser, K.T. Principles and Practice of Psychiatric Rehabilitation, Second Edition: An Empirical
Approach, 2nd ed.; The Guilford Press: New York, NY, USA, 2016; ISBN 978-1-4625-2621-5.

69. Rössler, W. Psychiatric rehabilitation today: An overview. World Psychiatry 2006, 5, 151–157. [PubMed]

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/j.schres.2005.04.008
http://dx.doi.org/10.1016/j.psychres.2015.02.024
http://www.ncbi.nlm.nih.gov/pubmed/25882098
http://dx.doi.org/10.1111/eip.12412
http://www.ncbi.nlm.nih.gov/pubmed/28449199
http://www.ncbi.nlm.nih.gov/pubmed/17139342
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Background 
	Aims of the Study 

	Materials and Methods 
	Study Design and Subjects 
	Measures 
	Treatment Program 
	Cognitive Remediation 
	Social Skills Training 
	Statistical Analyses 

	Results 
	Sample Characteristics 
	Treatment Effectiveness on Functional and Clinical Outcomes 
	Predictors of Functional Improvement 

	Discussion 
	Conclusions 
	References

