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ABSTRACT

Patients with schizophrenia show cognitive impairments that have been linked to poor social functioning. Computerized cognitive remediation therapy has shown to
be effective in improving both cognition and functioning in chronic schizophrenia, but relatively little is known about how these approaches improve cognition and
functioning when applied to early stages of psychosis. Eighty-six participants with a first episode of psychosis, undergoing a specific program for early stages of
schizophrenia, undertook either the REHACOM computerized cognitive remediation intervention (n = 36), or an active control condition (n = 50) consisting in 24
one-hour sessions addressed twice a week. Clinical features, cognition and functioning were assessed at baseline, post-treatment and six months after finishing the
intervention. A significant progressive improvement in neurocognition and functioning was globally shown with no differences observed between the experimental
and control group at post training or follow up. All cognitive domains but Social Cognition improved between 0.5 and 1 S.D. through the study period. The
computerized cognitive remediation therapy REHACOM has not proved to be effective on improving cognition nor functioning compared to controls in outpatients

with a first episode of schizophrenia.

1. Introduction

The presence of cognitive deficit in patients with schizophrenia has
been well documented, and has led to considering neurocognition a
core feature in psychosis (Green et al., 2000). Neurocognitive impair-
ment is known to affect almost all patients with schizophrenia with
global cognitive deficit averages between 1 and 2 standard deviation
(SD) below the mean of healthy subjects (Green et al., 2004). Cognitive
deficits are detectable not only at the onset of the illness, but also at
prodromal stages and even in populations at genetic risk (Seidman
et al., 2010; Sheffield and Barcha, 2016).

Cognitive impairment in psychosis ranges from moderate to severe,
remains stable throughout the course of the illness (Shmukler et al.,
2015) and is strongly linked to functional disability (Keefe et al., 2012),
which places cognition as a crucial treatment target. Although second
generation antipsychotics have improved tolerability and quality of life
(Lecardeur, 2015), drugs seem to do little to ameliorate cognitive

difficulties (Davidson et al., 2009), hence, interventions targeting cog-
nition have become a key tool to prevent disability in schizophrenia
(Kane et al., 2015; McGurk et al., 2007).

The Cognitive Remediation Experts Workshop defines cognitive
remediation (CR) as a “behavioral training based intervention that aims
to improve cognitive processes with the goal of durability and gen-
eralization” (Wykes et al., 2011). Data support the efficacy of CR
showing moderate effect on cognition at post treatment and follow-up
(Grynszpan et al., 2011; McGurck et al., 2007; Wykes et al., 2011).

Prospective and double-blind randomized controlled trials with
patients with schizophrenia undergoing cognitive remediation (Bosia
et al.,, 2017; Cassetta and Goghari, 2016; Nuechterlein et al., 2011)
have also shown strong evidence for a predictive relationship between
cognition and functional outcome, that has even been supported by
genetic analyses (Kuo et al., 2018). Meta-analysis including rando-
mized, controlled trials of cognitive remediation in schizophrenia have
documented beneficial effects of CR on cognitive performance,
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symptoms and functional capacity (McGurck et al., 2007) with stronger
predictive power for cognition over positive or negative symptoms in
determining functional domains (@stergaard et al., 2014) such as work
performance and independent living (Kurtz, 2006).

Recent interest in early intervention in schizophrenia includes CR as
one of the strategies to develop (Kim et al., 2018), despite it’s not in-
cluded in clinical practice international guidelines (Young and
Geyer, 2015). While randomized controlled studies involving cognitive
training in old persons with severe mental illness (McGurk and
Mueser, 2008) and individuals at high risk (Piskulic et al., 2018) have
shown poor treatment response, prospective studies in earlier stages
seem to be associated with greater cognitive and functional gains
(Bowie et al., 2014).

Neurocognitive remediation techniques are well accepted among
patients (Wykes et al., 2011), have proved to be durable up to six
months after the withdrawal of the therapy (dAmato et al., 2011) and
may also facilitate the ability to benefit from different psychosocial
interventions (Breitborde et al., 2011). Meta-analytic data suggest that
neurocognitive improvement is not affected by the trial methodology
applied showing comparable results regardless of the type of inter-
vention used (McGurck et al., 2007; Wykes et al., 2011) and concludes
that psychosocial functioning is most likely to be targeted when prac-
tice is provided in an integrated and comprehensive rehabilitation
context and is reinforced by real-world settings synergies, promoting
transfer and generalization to real world situations (Bryce et al., 2018).

To date, several models of CR can be assessed (Best and Bowie,
2017; Bon and Franck, 2018; Fan et al., 2017). From all different
methodologies, computer-assisted cognitive remediation approaches
propose an interactive, dynamic and flexible way of improving cogni-
tive domains. In addition, computers allow adjusting the task auto-
matically depending on the level of difficulty reached by the patient
(Sartory et al., 2005), offer the possibility of designing exercises with
unlimited repetitions and with numerous types of reinforcements, fa-
cilitate the individualization of the learning activities and the im-
mediate feedback (Sartory et al., 2005) and the reduction in costs and
number of therapists. They are also considered motivation enhancers
(Raffard et al., 2009), with the positive effect of avoiding the sensation
of observation or criticism over the patient.

REHACOM, is a computer-assisted remediation therapy for cogni-
tive functions whose efficiency has been shown in studies based in a pre
and post treatment design involving patients with brain injury
(Fernandez et al., 2012) and in randomized controlled trials in remitted
schizophrenia (d’Amato et al., 2011). As far as we know, no trial has
been published on patients with a first episode of schizophrenia (FEP)
using REHACOM, so the main goal of the present study is to assess the
effect of a 12-week computerized assisted cognitive remediation
therapy (CRT), on neurocognition and functioning at post training and
follow up, as part of an early intervention program. We hypothesize
that training cognitive domains will benefit cognition, and that cogni-
tive improvement obtained will result in a better functional perfor-
mance which will ultimately translate into an improvement in real
world social functioning.

2. Method
2.1. Clinical trial design

We designed a randomized, prospective and controlled trial to
evaluate the effect of REHACOM on cognition and functioning in FEP.
Patients were randomized to either the computer assisted cognition
intervention (CRT) or to a specifically designed computerized active
control group (CC). A control task involving computers was chosen, in
order to eliminate the possible restorative effect of computer use and to
ensure results could be attributed more specifically to REHACOM
therapy. Both computerized activities were added to the usual treat-
ment followed in the FEP Unit.
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All patients were evaluated at two time points after the baseline
assessment. The first one after the cognitive or control intervention
(post-training); and the second one at the end of the study, six months
after the intervention had finished.

2.2. Participants

A total of 113 patients were enrolled, all of them outpatients from
the FEP Unit in Alicante (Spain), a 3 year integrated and intensive multi
professional approach. Recruitment for the trial began in November
2011 and concluded in December 2014. Patients were included if (1)
they met the DSM-IV-TR (American Psychiatric Association, 2000)
criteria for schizophreniform disorder or schizophrenia based on the
Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I)
(First et al., 1995), (2) they had received the diagnosis in the last year,
(3)they were clinically stabilized, which has been understood as no
changes in pharmacological treatment or hospitalizations in the last 3
months. Exclusion criteria were (1) neurological disorders, (2) active
substance dependence (excluding caffeine and nicotine), (3) intellectual
disability (IQ below 70), (4) autism, and (5) not willing or being able to
complete psychometric measures at baseline were excluded.

All subjects gave written informed consent and the study was ap-
proved by a local ethical committee.

Over the 113, 110 patients met inclusion criteria and were finally
included. Fifty-four patients were randomized to CRT, from which 18
(33.3%) dropped out during the intervention. On CC, 6 patients out of
56 (10.7%) did not complete the minimum number of sessions required
and were considered drop outs (Fig. 1).

2.3. Instruments

Sociodemographic information on age, gender, ethnicity, occupa-
tion and educational level measured as the maximum degree of studies
reached was collected at baseline through a semi-structured interview
specifically designed for this purpose. Premorbid adjustment, anti-
psychotic drug dose (mg/day) and substance use was obtained in the
same interview from patient (and additionally, if it was necessary, from
family members or electronic medical data).

2.3.1. Clinical assessment

Diagnoses meeting DSM-IV-TR criteria (APA, 2000) were assessed
using the SCID-I (First et al., 1995). Symptoms were assessed using the
Positive and Negative Syndrome Scale (PANSS) (Kay et al., 1987).
Duration of untreated psychosis (DUP), (Norman and Malla, 2001), was
estimated using information related to the development of symptoma-
tology collected directly from the individual and the family members.

2.3.2. Premorbid adjustment

Premorbid adjustment was assessed with the Premorbid Assessment
of Functioning (PAS) (Cannon-Spoor et al., 1982). This measure obtains
ratings of functioning in particular domains across the developmental
periods of childhood, early adolescence, late adolescence, and adult-
hood. Five-factor subscale scores were also calculated for social, aca-
demic, sexuality, employment and independence.

2.3.3. Neurocognitive assessment

Cognitive performance was assessed using The MATRICS Consensus
Cognitive Battery (MCCB) (Nuechterlein et al., 2008) that includes
tasks assessing seven domains of cognition including Speed of proces-
sing, Attention/Vigilance, Working Memory, Verbal Learning, Visual
Learning, Reasoning and Problem Solving, and Social Cognition. The
ten MCCB tests were administered in the order established by Kern
(Kern et al., 2008) using the Spanish normative and standardized data
obtained by our group (Rodriguez-Jimenez et al., 2012).
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Assessed for eligibility
N=113

Enrollment

Excluded N=3

v

¢ Not meeting inclusion criteria N=2
* Not willing to colaborate N=1

Randomized N=110

Allocation *

Allocated to CRT N=54

Follow up l

Lost of follow up N=18
* Incomplete CRT intervention (N=12)
* Drop out before finishing the trial (N=6)

Analysis l

Analyzed CRT N=36

v

Allocated to CC N=56
Lost of follow up N=6

* Incomplete CRT intervention (N=2)
* Drop out before finishing the trial (N=4)

l

Analyzed CC N=50

Fig. 1. Flow diagram of the trial.

2.3.4. Social functioning

We have measured two different domains of functionality to be able
to evaluate both capacity and real world competence. Functional ca-
pacity was assessed using the UCSD Performance-based Skills
Assessment (UPSA) (Patterson et al., 2001), which involves role-play
tests administered as simulations of events in the areas of general or-
ganization, finance, social/communications, transportation, and
household chores. Global functioning was assessed using the Global
Assessment of functioning (GAF-f) subscale (Endicott et al., 1976)
whose validity has been stablished (Pedersen and Karterud, 2012). It is
a quick measure that assigns a numerical judgment to the individual's
overall functioning level.

All scales were administered at three points during the trial: at
baseline, once the intervention had finished (between weeks 13 and
15), and six months later (between weeks 38 and 42). Tests were ad-
ministered by a trained team, blinded from the remediation treatment
personnel.

2.4. Procedure

Computer-assisted remediation therapy (REHACOM modules) con-
sisted in 24 individual 1-h sessions addressed twice a week, over a 12-
week period. These sessions provided supportive, graduated training
and practice in selecting, executing, and monitoring cognitive opera-
tions. CRT was conducted on a computer with a special input panel
using REHACOM software package.

Trying to cover the most affected cognitive domains in schizo-
phrenia, six procedures have been chosen which are detailed at the
REHACOM website at http://www.hasomed.de : Vigilance, Divided
Attention, Attention and Concentration, Logical Reasoning, Topological
Memory and Shopping. Each training session was divided in modules
selected by the therapist in which different cognitive domains and le-
vels of difficulty were established. CRT intervention was considered
complete when patients attended at least 20 out of the 24 treatment
sessions scheduled. Any participant who had trained 19 sessions or less
has been considered a drop out.

Patients on control condition were exposed and encouraged by the
same therapist to develop free computer activities available in Internet.
Control activities consisted in viewing music videos, answering the
email, reading the local newspaper or looking for information related to
leisure activities or employment in the area, and are listed in

supplementary material,appendix 1, in detail. Control condition ses-
sions were paired to the CRT intervention group in number, duration
and frequencyand consisted in 24 individual one-hour sessions ad-
dressed twice a week, over a 12-week period. Therapist feedback was
given at the end of each training session.

CRT and CC were carried out during the first year that follows the
diagnosis in parallel to the individual multidisciplinary approach de-
signed to achieve clinical remission, reduce medication doses and treat
associated comorbidity and family impact, and simultaneously to the
group psychoeducational intervention carried out weekly for 16 con-
secutive weeks.

2.5. Data analysis

Basic characteristics of the sample including socio-demographics
and clinical information were described using frequencies, percentages,
mean and standard deviations (SD). Comparison of demographic and
clinical characteristics between groups based on the intervention re-
ceived were made using univariate analysis (% Fisher's test, Student's
T-test, U-Mann-Whitney). Normality of all variables was assessed per-
forming Shapiro-Wilk normality test. In the same way, changes in the
outcome variables (cognition and functioning) have been described
throughout the follow-up.

Multivariate analysis models were built to predict differences in
time between the three study visits in the outcomes:cognitionand
functioning.We have carried out a linear regression model that allow us
to know changes that occur in test scores in each visit taking into ac-
count the intrinsic variability of each individual and adjusting for-
potential covariates, age, gender, educational leveland premorbid ad-
justment. Effect sizes were calculated for all the statistical tests using
Cohen's d for t-test and Cramer's V (dc) for xz. When Mann-Whitney
test is used, effect sizes from z values were calculated.

All analyses were conducted in the statistical package R version
3.2.1 for Windows, defining statistical significance at p = 0.05.

3. Results
3.1. Patient demographic and clinical characteristics at baseline

Information of the baseline sample is shown in Table 1. The mean
age at baseline was 25.5 years (SD 7.5); 97.7% (n = 84) were of white
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Table 1
Comparison of baseline demographic and clinical characteristics of the groups.
Variable CRT CC p*
N 36 (39.2%) 50 (58.1%)
Age(years) M (SD) 24 (6.7) 26.6 (7.9) 0.080
Gender
Males 28 (77.8%) 31 (62.0%) 0.124
Females 8 (22.2%) 19 (38.0%)
Universitary degree 1 (2.8%) 6 (12.0%) 0.188
Years of education M (SD) 13.5(3.4) 13.3(3.6) 0.794
Family education (years)
Father 12.4 (4.1) 11.7 (4.9) 0.332
Mother 12.1 (3.5) 11.4 (4.7) 0.232
Unemployed 13 (36.1%) 27 (54.0%) 0.287
Psychiatric family history 21 (58.3%) 30 (60.0%) 0.636
DUP (months) M (SD) 6.3 (10.3) 5.5 (6.6) 0.601
PANSS M (SD)
Positive 28.4 (6.9) 29.3 (6.1) 0.565
Negative 27.6 (6.0) 25.6 (6.5) 0.296
Total 107.6 (13.3) 109.6 (15.1) 0.399
CPZE mg/day M (SD) 1210.5 (599.2) 964.7 (489.6) 0.104
PAS total M (SD) 0.31 (0.2) 0.22 (0.1) 0.028

CRT: Cognitive Remediation Therapy; CC: Computerized Control; DUP: dura-
tion of untreated psychosis; PANSS: Scale for positive and negative symptoms;
CPZE: Chlorpromazine equivalent doses (Woods, 2003); PAS: premorbid ad-
justment scale. M: mean; SD: standard deviation.

p* The Wilcoxon and Chi squared tests have been applied for the comparison of
quantitative and categorical variables respectively between groups.

ethnicity, 68.6%(59) were male and 59.3% (n = 51) had family story of
mental disorders. Only 8.1% (n = 7) had obtained a university degree
and 46.5% (n = 40) were unemployed.

Only PAS score showed differences between CRT and CC at baseline
showing the CC group better degree of adjustment prior to the onset of
the disease (Table 1). No other significant differences were found be-
tween patient groups in clinical features, mean drug dosage (mean
chlorpromazine equivalent dose) (Table 1), cognitive performance
(MCCB) and functioning (UPSA and GAF-f) at baseline (Table 2).
Likewise, no significant differences were either found in these same
variables at baseline between participants and drop outs (supplemen-
tary material, appendix 2).

3.2. Cognitive outcome

A progressive improvement on neuropsychological performance
assessed by the MCCB from baseline to the end of the trial was globally
shown. Nonetheless, no statistically differences between CRT and CC
were observed at post-training and follow-up (Table 2, supplementary
material,appendix 3).

The improvement shown during the training period is maintained in
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a statistically significant way (p < 0.001) six months after the ending
of the intervention, and is observed in both study groups, without
significant differences between them; and without being able to infer a
deferred effect of the experimental therapy on any cognitive domain at
the end of the trial.

All MCCB domains except Social Cognition reached an improvement
between 0.5 and 1 SD. This cognitive gain achieved is global and
generalized, reaching benefits in domains not specifically trained with a
moderate effect size (ES) for Speed of at post training Processing (ES
0.34 95% confident interval (CI) —4.68 to 5.28) and at follow up (ES
0.54 95% CI —4.46 to 5.54) and small for the rest of domains without
significant differences between both groups (Table 3). Verbal and Vi-
sual Learning and Memory are the domains that have improved the
most during the study.

3.3. Functional outcome

There was a significant improvement in overall functioning from
baseline to endpoint. Functional performance of both groups improved
significantly at post-training and follow up (p < 0.05).

Comparison of functional competence (UPSA) and global func-
tioning (GAF) between groups at three time points (baseline, post
training and follow up) is presented in Table 4.No differences between
groups have been described in none of the study visits. In the intergroup
time comparison, we found functional improvement with a large effect
sizes on both functional competence UPSA (—1.477, 95% CI —1.73 to
—1.22, p < 0.05) and global functioning GAF (4.26, 95% CI 3.85 to
4.97, p = 0.05) along the study period. However, no differences be-
tween groups were detected.

At the end of the study a moderate correlation has been found be-
tween improvement in global cognition and social functioning in the
CRT (REHACOM) group (r 0.511, p 0.011). No other correlation has
been found between cognitive and functional gains (supplementary
material, appendix 4).

4. Discussion

In the present study we point out several results of interest and
clinical application. The main result found is that although both groups
significantly improve after the intervention and six months later, no
significant differences are obtained between cognitive remediation and
control intervention, so REHACOM has not shown to be effective
compared to an active control on improving cognition in patients with a
FEP of schizophrenia or schizophreniform disorder. Moreover, neither
functional competence nor global functioning have improved in a sig-
nificant way in the CRT group compared with the CC.

This results do not go on line with those supporting evidence of the
positive effect of CRT on neurocognition (Grynszpan et al., 2011;

Table 2
MCCB score at baseline, post-treatment and end of trial of the groups.
MCCB M (SD) Baseline Post-Training End of trial p*
CRT CC P CRT CC P CRT CcC p
Speed of processing 34.08 (10.19) 35.77 (10.03) 0.348 36.03 (7.74) 39.33 (8.61) 0.119 39.72 (8.85) 41.95 (8.52) 0.417 0.224
Attention/Vigilance 34.08(9.97) 36.50(12.20) 0.348 37.94 (9.43) 40.43 (10.73) 0.397 39.14 (7.97) 40.87 (12.31) 0.421 0.602
Working memory 40.94 (10.84) 40.88 (14.37) 0.927 43.24 (10.28) 45.02 (11.96) 0.467 45.66 (8.64) 45.50 (10.58) 0.799 0.751

Verbal learning
Visual learning

36.92 (12.28)
34.81 (14.78)

37.84 (14.85) 0.546
37.84 (14.70) 0.298

43.15 (11.10)
38.88 (13.46)

44.43 (11.56) 0.557
41.69 (12.46) 0.335

48.21 (11.07)
43.21 (10.24)

47.66 (12.55) 0.756 0.438
42.95 (12.52) 0.723 0.638

Reasoning and problem-solving ~ 40.08 (11.61) 40.98 (10.61) 0.683 42.27 (9.67) 45.02 (9.76) 0.148 45.34 (10.39) 45.79 (9.56) 0.969  0.595
Social Cognition 41.31 (14.31) 42.82 (12.66) 0.674  43.91 (11.42) 42.76 (13.08) 0.694 39.97 (16.03) 42.74 (12.15) 0.742  0.437
Neurocognition 32.11 (11.21) 34.07 (13.35) 0.381 36.88 (9.19) 40.04 (10.78) 0.173 41.34 (9.42) 42.03 (11.52) 0.969  0.429
MCCB Overall Composite 31.72 (11.7) 33.96 (13.43) 0.315 36.64 (8.97) 39.29 (10.93) 0.199 39.89 (10.63) 41.11 (11.33) 0.904  0.369

MCCB: MATRICS Consensus Cognitive Battery; M: mean; SD: standard deviation. Average score in the 7 cognitive domains evaluated with the MCCB at baseline, after
the training intervention and at the end of study visit. The significance values of the differences between CRT and CC groups are provided.

p Differences between the study groups in the three study visits: at baseline, post-training and end of the trail.

P* Differences over time between performance and group in the three study visits are calculated by a mixed linear regression model.
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Table 3
Cognitive benefit obtained at post-training and end of trial.
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MCCB From baseline to post training From post training to final visit From baseline to final visit
CRT CC CI Effect size CRT CcC CI Effect size CRT CcC CI Effect size

Speed of processing 1.95 3.56 —4.68 to 5.28 0.30 3.96 2.62 —4.741t05.22 0.24 5.64 6.18 —4.46 to 5.54 0.54
Atention/Vigilance 3.86 3.93 —4.67 to 475 0.04 1.22 0.44 —-5.09t0 433 -0.37 5.06 4.37 —5.07t0 439 -0.34
Working memory 231 4.14 —5.24t05.48 0.11 4.42 0.48 -5.32t05.4  0.04 4.72 4.62 —5.22t05.54 0.16
Verbal memory 6.23 6.59 —6.221t06.94 0.36 5.06 3.23 —6.67 to 6.51 —0.08 11.29 9.82 —6.33t06.89 0.28
Visual memory 4.07 3.85 -6.35t06.93 0.29 4.33 1.26 -6.78t06.51 —0.13 8.41 5.11 —6.52t06.84 0.16
Reasoning and problem-solving 2.19 4.08 —4.68t0 5.28 0.29 3.07 0.77 —4.81t05.15 0.17 5.26 4.62 —4.55t0 5.47 0.46
Social Cognition 260 —0.06 —849t09.61 0.56 -394 -0.02 -9.27t0883 -—0.22 -1.34 -0.08 -876t09.44 0.34
Neurocognition 4.77 5.97 —4.751t0 5.39 0.32 4.46 1.99 —5.11t0 5.03 —0.04 9.23 6.96 —4.821t0 538 0.28
MCCB Overall Composite 4.92 5.33 —5.17 t0 6.02 0.42 3.25 1.82 —-5.681t0552 —0.07 8.17 7.15 —-5.29t0596 0.34

Cognitive benefits (improvement in MCCB T-score). CRT: Cognitive Remediation Therapy; CC: Computerized Control; CI: confidence interval. The effect size has been

calculated by Cohen's D.

McGurk et al., 2007; Morin and Franck, 2017; Wykes et al., 2011) and
transfer of these cognitive benefits to functioning that has been re-
ported in chronic patients (Wykes et al., 2011) and early stages of
psychosis (Revell et al., 2015). Furthermore, it has also been identified
a lower effect size in computerized programs (0.38, CI 0.20-0.55,
p < 0.05) when compared with classical interventions
(Grynszpan et al., 2011), showing medium range effect size (McGurk
et al., 2007; Wykes et al., 2011), which is probably attributable to the
lack of one to one interaction (Fisher et al., 2015; @stergaard et al.,
2014). And additionally, metaanalysis applied in early stages warns of
the smaller effect CRT shows (0.19, CI 0.00-0.38, p < 0.05)
(Revell et al., 2015) compared with chronic schizophrenia (0.45, CI
0.31-0.59, p < 0.05) (Wykes et al., 2011).

Despite this, there are also rigorous studies that do not support this
efficacy (Dickinson et al., 2010; Gomar et al., 2015; Urben et al., 2012)
and others noting that the cognitive improvements achieved after CRT
do not always generalized to functioning (d ’Amato et al., 2011; Fisher
et al., 2015; Fiszdon et al., 2016).

The lack of apparent efficacy of CRT can be due first, to the en-
vironment of intensive treatment enriched with interventions of proven
efficacy in FEP, that have already proved to benefit outcome themselves
(Pena et al., 2016). The fact that CRT in our study was performed
within an intensive FEP intervention program may have contributed to
blurring the role the therapy. This explanation can also lay behind the
disparity found in different clinical settings (Eack et al., 2011; Lee et al.,
2013) and is supported by the benefits that literature attributes to early
intervention programs, based on intensive, integrated and patient-
adapted interventions aimed to restore functionality (Correll et al.,
2018). Moreover, both CRT and CC improve cognition and functioning,
in fact, they show an overall progressive improvement even when the
intervention has finished, and present better scores at follow up than at
post training, supporting the benefit of the early intervention program
in which it has been developed.

Second, due to REHACOM specific characteristics. Aspects such as
duration and intensity may have had a partial role, despite our inter-
vention length was on average of the rest of studies published with CRT
in FEP (Eack et al., 2011; Holzer et al., 2014; Lee et al., 2013; Mendella
et al., 2015; Urben et al., 2012), it may have not been sufficient to

generate a global cognitive change higher than that expected
throughout the first year that follows diagnosis and usual treatment.
And perhaps, the REHACOM selected modules although have been ef-
fective in chronic schizophrenia (d"’Amato et al., 2011) may not be the
suitable ones for FEP.

Third, to the lower cognitive deficit of the population, in which
Working Memory, Problem Solving and Social Cognition are only
slightly altered in relation to patients with longer evolution (Eack et al.,
2011). This might be explained by the so-called “ceiling effect” in the
rehabilitation process, that postulates marginal cognitive deficit is no
longer modifiable (Bowie et al., 2014).

Other factors to be taken into account that might have influence
why REHACOM is not superior to CC are the fact that premorbid ad-
justment in the control group at baseline, one of the factors most related
to prognosis, was better in CC participants, and the higher drop-out rate
observed in CRT patients, that although is similar to that reported in
studies with FEP undergoing CR (@stergaard et al., 2014), can have
contributed to the final result obtained. Finally, the possible restorative
effect that has been attributed to interventions within control groups
(Radhakrishnan et al., 2016) could somehow explain the lack of dif-
ferences between CRT and controls. Nonetheless, we should remain
cautious of attributing this lack of difference to the potential effect of
our control intervention.

This trial presents strengths and limitations. It has entailed the in-
corporation of a novel intervention into the usual clinical context of the
Spanish National Health System, its integration within a specific FEP
program, the parallel development of a research line focused on cog-
nition in clinical practice and its early application in patients with a
debut of the disease. In addition, it supports the need to communicate
negative results in order to optimize interventions. But some limitations
have to be considered. First, our small sample size; secondly, the non
multicentric design,third, the absence of a direct comparison between
early and late psychosis and finally, our findings do only apply to
REHACOM and hence, may not be extended to other computerized
cognitive remediation interventions. Regarding to statistics, a com-
pleter analysis has been chosen rather than an intention-to-treat as the
trial does not reflect a real world situation but an experimental treat-
ment, so it did matter if participants left the CRT or CC intervention.

Table 4
Functional profile in CRT and CC groups.
Function M (SD) Baseline Post Training End of trial p*
CRT cC p CRT cC p CRT CcC p
UPSA 0.82 (0.11) 0.84 (0.1) 0.332 0.88 (0.07) 0.90 (0.07) 0.096 0.91 (0.09) 0.93 (0.06) 0.530 0.301
GAF- Functioning 43.55 (12.32) 45.52 (11.39) 0.443 68.38 (11.09) 69.38 (14.62) 0.784 73.75 (13.21) 80.33 (13.34) 0.113 0.803

CRT: Cognitive Remediation Therapy; CC: Computerized Control; UPSA: University of California San Diego Performance-Based Skills Assessment; GAF: Global

Assessment of Functioning; M: mean; SD: standard deviation.

p Differences between the study groups at baseline, post-training and end of the trail.
P* Differences over time between performance and group in the three study visits are calculated by a mixed linear regression model.
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In conclusion, the REHACOM computerized therapy has not proved
to be effective on improving cognition nor functioning. Although, as
mentioned, this lack of efficacy may have been masked by the benefit of
the program itself, so results recommend caution to clinicians when
including this type of remediation therapy in FEP programs, and to
researchers to carry out more studies that confirm or reject the results
obtained here.
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