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The effectiveness of cognitive remediation therapy (CRT) 
for the neuropsychological deficits seen in schizophrenia 
is supported by meta-analysis. However, a recent method-
ologically rigorous trial had negative findings. In this study, 
130 chronic schizophrenic patients were randomly assigned 
to computerized CRT, an active computerized control con-
dition (CC) or treatment as usual (TAU). Primary outcome 
measures were 2 ecologically valid batteries of executive 
function and memory, rated under blind conditions; other 
executive and memory tests and a measure of overall cogni-
tive function were also employed. Carer ratings of executive 
and memory failures in daily life were obtained before and 
after treatment. Computerized CRT was found to produce 
improvement on the training tasks, but this did not transfer 
to gains on the primary outcome measures and most other 
neuropsychological tests in comparison to either CC or 
TAU conditions. Nor did the intervention result in benefits 
on carer ratings of daily life cognitive failures. According 
to this study, computerized CRT is not effective in schizo-
phrenia. The use of both active and passive CCs suggests 
that nature of the control group is not an important factor 
influencing results.
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Introduction

Cognitive impairment is now established as an impor-
tant part of the clinical picture of schizophrenia, where it 

affects particularly though by no means exclusively exec-
utive function, long-term memory, and sustained atten-
tion.1,2 Although varying widely in severity from patient 
to patient, the degree of impairment is on average sub-
stantial,3 and there is increasing evidence that it accounts 
for a significant part of the social and occupational 
functioning disability seen in the disorder.4,5 A variety of 
pharmacological treatments aimed at improving schizo-
phrenic cognitive impairment have so far demonstrated 
only marginal efficacy.6,7 An alternative, however, exists in 
cognitive remediation therapy (CRT),8,9 in which graded 
training is given on memory, executive, and sometimes 
other tasks. Improvement is expected to take place on the 
training tasks, and the aim is that this will generalize to 
other tasks in the same cognitive domains.

Over 40 trials of CRT in schizophrenia have now been 
carried out. Wykes et  al10 meta-analyzed those carried 
out up to 2010 and found a pooled effect size of 0.45 in 
38 studies which reported a measure of global cognition. 
Pooled effect sizes were also significant for verbal episodic 
memory (0.41, 23 studies), verbal working memory (0.35, 
20 studies), reasoning/problem solving (0.57, 24 stud-
ies), and speed of processing (0.26, 24 studies). Against 
these encouraging findings, however, a recent large and 
methodologically rigorous trial has had negative findings. 
Dickinson et  al11 randomly assigned 69 schizophrenic 
patients to either computerized CRT or a control inter-
vention consisting of other computer activities. Both 
treatment conditions were manualized; the patients were 
not informed whether the one they were assigned to was 
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intended to be therapeutic or not; outcome ratings were 
made under blind conditions; and all analyses were car-
ried out intention-to-treat. It was found that the CRT 
group improved on most of the training exercises, but 
their performance on a range of cognitive and functional 
outcome measures was not significantly better than that 
of the controls at the end of the trial.

There are several possible reasons why this trial might 
have had negative findings. One is simply that it was meth-
odologically superior to previous trials, which were not 
always randomized, and in several cases did not address 
other sources of bias, particularly incomplete outcome 
data.10 Another possible reason concerns the use by 
Dickinson et al11 of computerized activities as the control 
intervention. Wykes and Spaulding8 have made the point 
that in trials of CRT, if  the control task employed is too 
similar to the intervention, it may itself  have beneficial 
effects on cognition. For this and other reasons, Wykes 
et al10 have recommended that future studies should use 
a 3-group design with a control for nonspecific effects in 
addition to a no treatment control.

In 2009, the Schizophrenia Patient Outcomes Research 
Team12 noted that while CRT was an emerging area of 
therapeutic interest, rigorous clinical trials were still too 
few to permit its recommendation. We report here the 
results of a multicenter, parallel group, efficacy trial of 
the effects of computerized CRT on memory and execu-
tive function in chronic schizophrenic patients, that incor-
porated several of the design features referred to above, 
and which compared it to both active and passive control 
conditions. We also used neuropsychological measures 
designed to be sensitive to cognitive impairment in daily 
life and evaluated changes not only in test scores but also 
in carer ratings of the patients’ cognitive functioning.

Methods

The trial was a parallel group, efficacy trial of computer-
ized CRT in chronic schizophrenic patients. Consolidated 
Standards of Reporting Trials (CONSORT) guidelines 
were followed. The trial is registered at ClinicalTrials.gov, 
identifier NCT02201888.

Participants

Six sites from across Spain participated in the study. 
Four of the sites were inpatient rehabilitation services of 
hospitals and the other 2 were rehabilitation centers for 
community-dwelling patients. The patients were required 
to meet Diagnostic and Statistical Manual of Mental 
Disorders, Fourth Edition criteria for schizophrenia or 
schizoaffective disorder based on interview and review 
of clinical history. Other inclusion criteria included age 
between 18 and 65 years, estimated premorbid IQ in the 
normal range (see below), chronic illness (ie, duration 
≥2 years), and relative clinical stability. Exclusion criteria 

were history of brain trauma and alcohol or substance 
abuse/dependence within the previous 6  months. All 
patients were taking antipsychotic medication.

All sites’ research ethics committees approved the 
study and all participants signed written informant con-
sent prior to enrollment. Participants did not receive any 
compensation for participation in the study.

Trial Design

Patients were randomized to a computer-assisted cog-
nitive training condition (CRT) , a computerized active 
control condition (CC), or treatment as usual (TAU) 
using blocked randomization with minimization.13 
Specifically, after all participants were recruited, they 
were grouped into blocks of 3 from the same site showing 
similar demographic characteristics (diagnosis, sex, age, 
and current and premorbid IQ). Each of the 3 patients in 
a block was then randomly assigned to a different arm. 
An extra block was created for 7 patients who could not 
be included in standard blocks due to sites’ sample sizes 
not being multiples of 3. All steps of the randomization 
process were automatically carried out in a central loca-
tion using a computer program. The results of each block 
randomization were communicated to the patient group 
supervisors in each center by J.J.G.  who had no other 
involvement in the assignment process or therapy.

Cognitive Remediation Therapy. Patients in this arm of 
the trial carried out computerized online training drawn 
from the FesKits program (www.feskits.com), focusing on 
components related to attention, memory, and executive 
function. The sessions included the following exercises: 
sustained attention (4 min), attention/perception (5 min), 
working memory (8 min), auditory and visual memory 
(8 min), executive function (10 min), language (6 min), and 
games (4 min). The FesKits program is organized in a hier-
archical fashion, ie, each session begins with lower cogni-
tive demands and progressively advances to more complex 
exercises. The program guides progression through the 
exercises interactively and performance feedback is given 
at the end of each exercise. An algorithm that adjusts the 
complexity of the exercises to the individual’s level of per-
formance is automatically applied. Participants work on 
all of the cognitive domains in each session and progress 
on each domain is independent from the others (for further 
details of FesKits, see online supplementary material 1).

Control Condition. Patients allocated to this condi-
tion completed the same number of sessions as the CRT 
group but engaged in a computerized typing program 
(www.rapidtyping.com). This had similar design charac-
teristics to the CRT condition in that it was hierarchically 
organized with level of difficulty of the exercises being 
adjusted to the individual’s level of performance and feed-
back being given at the end of each exercise. Additionally, 
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patients in this condition played computerized games 
(crosswords, word puzzles, etc) and were taught basic 
internet navigation by a supervisor. Exposure to the com-
puter was of equivalent duration to the CRT condition.

Treatment as Usual. Patients in this condition partici-
pated in their (individually variable) daily rehabilitative 
activities. Patients allocated to the other 2 conditions also 
participated in these activities.

Treatment lasted 6 months. The CRT and CC condi-
tions consisted of biweekly sessions of 45 min. Patients in 
both conditions trained in groups of up to 8, supervised 
by a single person. The supervisor’s role was to respond 
to patients’ queries and help when there were technical 
problems with the computer. If  patients had difficulties 
understanding the program, they were prompted to con-
sult the program’s online tutor in the first instance. The 
CRT and CC groups were scheduled at different times. 
The same personnel supervised both treatment condi-
tions. All supervisors were trained by J.J.G. in the techni-
cal management of both conditions.

Assessments

Cognitive, clinical, and functional assessments were per-
formed at baseline and after treatment was completed. 
Post-treatment assessment was carried out as close to the 
end of the treatment period as possible (mean 2.5 weeks, 
range 0–4).

Cognitive Measures. The primary outcome measures 
were the Spanish versions of 2 executive and memory 
tests, the Behavioral Assessment of the Dysexecutive 
Syndrome (BADS),14,15 and the Rivermead Behavioral 
Memory Test (RBMT).16,17 Both tests are designed to be 
“ecologically valid,” that is to capture a broad range of 
aspects of executive and memory function required in 
real-life settings.

The BADS consists of  6 subtests covering cognitive 
estimation, rule shifting, planning, problem solving, 
and decision making under multiple task demands (the 
Modified Six Elements Test). Subtest scores of  0–4 are 
summed to give a profile score. The BADS has been 
standardized on groups of  healthy subjects and patients 
with head injury.18 It has also been used in a recent trial 
of  CRT.19 The RBMT consists of  12 subtests examin-
ing verbal recall, recognition, orientation, remember-
ing a route, and 3 measures of  prospective memory, the 
ability to remember to do things. Each subtest is scored 
0–2 and scores are summed to give a “profile” score. 
The RBMT has been normed against large samples of 
healthy adults and patients with head injury. It has not 
previously been used as an outcome measure in trials 
of  CRT, but it has been used in a number of  studies of 
schizophrenia, including those carried out with chronic 
patients.20,21 

Secondary outcome measures included (1) a perfor-
mance-based daily living skills test of general cognitive 
competence, the University of California Performance 
Skills Assessment (UPSA),22,23 and (2) a range of stan-
dard neuropsychological tests designed to probe spe-
cific aspects of memory and executive function. These 
included subtests of the Wechsler Memory Test24: digit 
span (forwards and backwards), logical memory imme-
diate, immediate memory for faces, and letter-number 
sequencing; and 3 executive tests, the Stroop Test,25 the 
Trail Making Test,26 and the FAS test.27

All neuropsychological tests were administered by 
graduate psychologists working in each of the centers. 
In most cases, there were between 1 and 2 assessors per 
center (1 center used 3). J.J.G.  visited each center and 
trained the assessors in the use of each test. The asses-
sors were blind to the treatment assignments and were 
not otherwise involved in the study. At the beginning of 
the post-therapy assessment, the assessors also instructed 
the patients not to indicate which group they belonged to.

Carer Measures. Memory and executive failures in 
daily life were assessed using informant-rated versions of 
questionnaires developed for use with the BADS and the 
RBMT, the Dysexecutive Questionnaire (DEX),14 and 
the Memory Checklist (MCL).16,28 The DEX consists of 
20 questions directed to areas such as impulsiveness (eg, 
“She/he acts without thinking, doing the first thing that 
comes to mind”), planning problems (eg, “She/he has dif-
ficulty thinking ahead or planning for the future”), and 
perseveration (eg, “She/he finds it hard to stop repeating 
saying or doing things once they’ve started”). Failures are 
rated over the preceding month on a 5-point rating scale 
ranging from “never” to “very often.” The MCL consists 
of 19 questions such as “Did he/she forget where things 
are normally kept or look for things in the wrong places?” 
“Did he/she get details of what someone had said con-
fused?” Failures are rated on a 5-point scale ranging from 
“never” to “very often.” We used a version of the scale 
modified by Ornstein et al21 to make the rating period the 
previous month, rather than the preceding 24 h as in the 
original version.16,28

For hospitalized patients, information to score the carer 
scales was obtained in weekly meetings with staff  who 
had daily interactions with the patients, eg, in self-care 
and disease management groups, occupational therapy, 
and other activities. For patients in community settings, 
therapists who supervised the patients in daily function 
and occupational activities scored the scales.

Other Measures Recorded at Baseline. Premorbid IQ 
was estimated using the Word Accentuation Test (Test de 
Acentuación de Palabras).29,30 This is conceptually similar 
to the National Adult Reading Test31 used in the United 
Kingdom and the Wide Range of Achievement Test32 in 
the United States. Subjects are required to pronounce 
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low-frequency Spanish words whose accents have been 
removed. Current IQ was measured using 4 subtests of 
the Wechsler Adult Intelligence Scale III (WAIS-III; 
vocabulary, similarities, block design, and matrix reason-
ing). Symptoms at baseline were rated using the Positive 
and Negative Syndrome Scale (PANSS).

Statistical Analysis

In order to detect treatment effects, we modeled each 
measure of  interest (eg BADS and RBMT scores) as a 
function of  group (CRT, CC or TAU), time point (pre 
vs post), and their interaction, with the site and sub-
ject as nested random factors. The model also included 
baseline score on the relevant neuropsychological 
test to control for the regression to the mean effect,33 
though we also carried out an analysis without includ-
ing this covariable. Variance was not assumed to be 
equal across groups and was separately estimated for 
each group. (Although use of  randomization implies 
that variance should be equal at baseline, this might not 
hold true after treatment.) The effects of  group, time 
point, and their interaction were statistically tested 
using an analysis of  deviance and χ2 statistics for mixed 
models analysis (analogous to analysis of  variance and 
F statistics for simpler linear models). When interac-
tions were statistically significant, post hoc z-tests were 
used to determine which pairs of  groups showed signifi-
cant differences. Results are reported both uncorrected 
and corrected for multiple comparisons using false dis-
covery rate (FDR).

Analyses of treatment effects were by intention-to-
treat (ITT), including all the participants who provided 
pre-treatment assessments irrespective of whether they 
completed the training. Missing observations were mul-
tiply imputed with the R package “mi”34; this generates 
multiple imputations for incomplete data using iterative 
regression imputation. For completeness, we also report 
findings for participants who provided end of study data.

Results

Recruitment took place from September 2010 and con-
tinued to December 2010 in all but one of  the centers; 
this center started the groups slightly later and finished 
in February 2011. The CONSORT flow diagram for the 
recruitment and participation in the trial is shown in 
figure 1. From 167 patients who were assessed for eli-
gibility, 130 met the inclusion criteria and entered the 
randomization procedure (2 sites enrolled 22 patients, 
2 sites 21 patients, and the other 2 sites 20 and 24 
patients, respectively). The age range was 20–65. Of  the 
130 patients randomized, 108 (84%) were assessed at 
post-treatment, 39 (91% of  those randomized) in the 
CRT arm (mean sessions completed 36.69, SD 9.68), 
33 (77% of  those randomized) in the CC arm (mean 

sessions completed 36.36, SD 10.26), and 36 (84% of 
those randomized) in the TAU arm. One of  the patients 
allocated to CC did not start treatment. Details of  the 
dropouts are given in figure  1, and comparisons with 
those who remained in the study are given in online 
supplementary material 2.

The 3 treatment groups had similar demographic char-
acteristics (table 1). There were no group differences in 
antipsychotic dose in chlorpromazine equivalents35 or in 
number of patients receiving anticholinergic treatment. 
Mean baseline scores on the primary and secondary out-
come measures were also similar (see table  2). Logistic 
regression of dropout status with center, sex, age, anti-
psychotic chlorpromazine equivalent dose, and also 
PANSS negative subscale score at baseline revealed only 
antipsychotic dose and sex as predictors of dropout (see 
online supplementary material 2).

Cognitive Outcomes

As shown in figure 2, the patients randomized to receive 
CRT showed progressive improvement on all the tasks 
they trained on.

Findings for the 2 primary outcome measures are 
shown graphically in figure  3, and the results for these 
and the secondary outcome measures are given in table 2. 
All groups showed improvement on the BADS from the 
beginning to the end of the trial, with a nonstatistically 
significant trend towards greater improvement in the 
CC and TAU groups than in the CRT group. The CC 
group showed the greatest improvement over time on the 
RBMT, with the CRT and TAU groups showing minimal 
changes, though differences were not significant. There 
was no significant group × time interaction for either 
RBMT or BADS scores.

Group × time interactions were nonsignificant for all 
but two of the other neuropsychological measures. One 
was digit span, where both the CRT and CC groups 
improved more than the TAU group (χ2 = 15.70, P = .004; 
post hoc CRT vs TAU P = .05; CC vs TAU P = .03). An 
advantage for CRT over the other 2 groups on immedi-
ate memory for faces (χ2 = 8.37, P = .01) was reduced to 
trend-level (P =  .08) after FDR correction. Effect sizes 
for all measures are given in online supplementary mate-
rial 2.

Results were closely similar in the analysis of completers 
(see online supplementary material 2). Results were also 
little changed when baseline score was not included as a 
covariate (data not shown, available on request).

We also computed correlation coefficients between 
improvement scores (end of study—baseline) in the CRT 
subjects and age and antipsychotic dosage in chlorproma-
zine equivalents. For age, none of the correlations reached 
FDR-corrected significance. For antipsychotic dose, there 
was a significant correlation only with improvement on 
the UPSA (r = .49, P = .006, FDR-corrected), which was 

http://schizophreniabulletin.oxfordjournals.org/lookup/suppl/doi:10.1093/schbul/sbv059/-/DC1
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http://schizophreniabulletin.oxfordjournals.org/lookup/suppl/doi:10.1093/schbul/sbv059/-/DC1
http://schizophreniabulletin.oxfordjournals.org/lookup/suppl/doi:10.1093/schbul/sbv059/-/DC1
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in the direction of greater improvement with higher dos-
age. Inspection of the scatter plot revealed that this result 
was due to the presence of an outlier; after removing this 

subject, correlations were no longer significant (r = .23, 
P = .24). Detailed results are given in online supplemen-
tary material 2.

Fig. 1. CONSORT flow diagram of the clinical trial. 

Table 1. Demographic Features and Clinical Scores at Baseline (SDs in brackets) 

TAU (N = 43) CC (N = 44) CRT (N = 43) Comparison P-value

Gender, M/F 32/11 28/16 29/14 χ2 = 1.20 .55
Age 45.40 (9.77) 46.13 (10.11) 46.68 (9.97) F = 0.18 .84
Years of education 10.33 (2.65) 9.53 (3.08) 9.30 (2.86) F = 1.50 .23
Length of illness 23.38 (8.63) 22.58 (9.10) 24.30 (8.52) F = 0.40 .67
Estimated premorbid IQ (Test de Acentuación de Palabras) 100.70 (9.36) 99.59 (9.90) 98.76 (9.97) F = 0.42 .66
Current IQ (Wechsler Adult Intelligence Scale) 87.49 (15.48) 86.70 (16.12) 84.23 (16.05) F = 0.49 .61
PANSS total 76.85 (19.12) 75.22 (20.75) 75.60 (18.49) F = 0.08 .92
PANSS positive 17.63 (5.72) 17.18 (6.38) 17.26 (6.04) F = 0.07 .94
PANSS negative 20.24 (7.57) 21.08 (7.11) 20.64 (8.06) F = 0.12 .89
Antipsychotic dosea 675.92 (518.80) 667.14 (537.80) 557.21 (333.19) F = 0.77 .47
No. of patients receiving anticholinergics 6 8 9 χ2 = 1.24 .54

Note: TAU, Treatment as Usual; CC, Control Condition; CRT, Cognitive Remediation Therapy.
aCalculated as chlorpromazine equivalents.

http://schizophreniabulletin.oxfordjournals.org/lookup/suppl/doi:10.1093/schbul/sbv059/-/DC1
http://schizophreniabulletin.oxfordjournals.org/lookup/suppl/doi:10.1093/schbul/sbv059/-/DC1
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Functional Outcomes

The findings are summarized in figure  4; lower scores 
reflect better functioning. The group × time interaction 
was significant for the DEX, with the CC group showing 
more improvement than the other 2 groups; however, no 
pairwise differences were found in the post hoc analysis 
(F = 6.81, P = .03; all post hoc P-values > .05). The inter-
action was not significant for the MCL (F = 2.07, P = .36).

Discussion

This multicenter trial of  130 chronic schizophrenic 
patients found that while computerized CRT led to 
improvement on the training tasks used, this did not 
transfer to gains on the primary outcome measures or 
most of  a range of  other cognitive measures. Nor was 
there any evidence of  benefit on carer-rated cognitive 
functioning in daily life. Along with Dickinson et  al11 
(N  =  69), therefore, 2 relatively large, well-controlled 
trials of  CRT for schizophrenia have now had negative 
findings. Possible reasons for the discrepancy between 
these findings and the mainly positive results of  other 
trials, as reflected in the meta-analysis of  Wykes et al10, 
are considered below.

One factor that needs to be considered is trial qual-
ity—it is known that effect sizes in meta-analyses can be 
inflated by failure to consider bias due to factors such as 
inadequate randomization, incomplete outcome data or, 
lack of blinding.36,37 These sources of bias were examined 
by Wykes et al10, who rated each study on a quality scale 
and carried out a meta-regression; no significant mod-
erating effects were found. However, the use of quality 
scales is no longer considered acceptable as a way of test-
ing for bias in meta-analyses; this is because such scales 
often rate aspects of a study that bear little relationship to 
known sources of bias38, and also because different scales 
have been found to give different results.39 Wykes et al10 
additionally examined adequacy of randomization and 
blinding separately, and again found that neither of these 
variables significantly moderated effect size. However, 
they did not examine bias due to incompleteness of out-
come data, even though they noted that the dropout rate 
was higher than 15% in 12 studies, a level that they con-
sidered would make the findings statistically questionable.

Another factor that theoretically has the potential to 
influence whether CRT is found to be effective or not is 
choice of the control intervention. Bearing in mind that 
CRT targets cognitive function rather than symptoms or 
distress, there is little reason to suspect it would be suscep-
tible to the nonspecific or “shared” effects of psychother-
apy.40,41 On the other hand, CRT may not be immune to 
a related phenomenon, the so-called Hawthorne effect,42 
the tendency of people singled out for a study of any kind 
to improve their performance or behavior simply because 
they are receiving special attention. Whether this actually 
occurs with CRT remains an open question: There was no T
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indication in our study of a greater effect of CRT com-
pared with TAU than CC. On the other hand, however, a 
Cochrane review of CRT in healthy elderly people and in 

patients with mild cognitive impairment43 found that the 
effect sizes in several of the domains of memory exam-
ined were substantially larger in the comparison between 

Fig. 2. Changes in performance over time in the cognitive remediation therapy group on the different components of the FesKits 
program. Means for each time point (month) represent level of difficulty reached on the exercises of every component of the program.

Fig. 3. Overall scores on the executive function battery (Behavioral Assessment of the Dysexecutive Syndrome) and memory the battery 
(Rivermead Behavioral Memory Test) in the 3 groups at the beginning and end of the trial.
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CRT and TAU than between CRT and active control 
(although the authors did not conclude that choice of 
control was an important factor).

Although use of an active control may be desirable in 
trials of CRT, it is important to ensure, as Wykes and 
Spaulding8 have noted, that the control task is sufficiently 
different from therapy to avoid it itself  having positive 
effects on cognition. The computerized control interven-
tion we employed consisted principally of a motor skill 
task, learning to type. Learning of motor skills makes at 
most minimal demands on executive function, and while 
it does require memory, this is procedural memory, which 
is universally considered to be dissociable from episodic 
memory as trained in CRT. Also arguing against the pos-
sibility that our control intervention was therapeutic is 
the fact that we did not find significant differences at the 
end of the trial between the CC and the TAU groups on 
any neuropsychological measure.

Rather than the control intervention being therapeutic, 
is it possible that the CRT we used was not efficacious, 
by virtue of being different in nature to other forms of 
computerized CRT? This seems unlikely, as the FesKits 
program is quite similar to existing comprehensive com-
puterized CRT batteries and was developed with the aim 
of building on their strengths rather than introducing 
novel methodologies. The main differences concern the 
incorporation of a “virtual tutor” that accompanies the 
patient during the session, and an improved algorithm for 
adjusting the level of difficulty of each module indepen-
dently of the others. A comparison between the features 
of FesKits and other comprehensive CRT packages is 
given in online supplementary material 3.

A final reason why we and Dickinson et  al11 failed to 
find an effect of CRT concerns the use of computerized 
CRT. Although this method of administration has been 
considered to have advantages over paper and pencil tasks 
in terms of flexibility and adjustment of the learning pro-
gram to each participant’s level,44 providing CRT this way 
usually means that there is a lack of one-to-one interaction 
with a therapist who can explicitly encourage “bridging” 

strategies, as well as provide nonspecific support. Nor 
can motivational coaching, which has been employed in 
some CRT trials,19,45 form a meaningful component of the 
therapy. So far, there appears to be little to this potential 
objection: Use of computerized vs noncomputerized CRT 
was not found to moderate effect size in the meta-analysis 
of Wykes et al10, and another meta-analysis that included 
only computerized trials found an effect size of 0.38 for 
general cognition, quite close to the value of 0.45 found by 
Wykes et al.44

Some limitations of this study need to be acknowledged. 
These include particularly the 17% dropout rate over the 
6-month study period. Although this is below the thresh-
old usually considered to adversely impact on trial find-
ings,46 the dropout rate for the CC condition was higher at 
25%. In any case, any distortions this might have produced 
were compensated for by the use of ITT analysis. It is also 
important to make the point that our negative findings 
apply to computerized CRT; it is quite possible that posi-
tive effects will continue to be found in larger and better 
controlled trials of pencil-and-paper CRT, as one recent 
study suggests.47 Finally, our findings also do not disallow 
the possibility that CRT combined with other cognitive 
interventions, for instance as part of a cognitive “package” 
or embedded within a comprehensive rehabilitation pro-
gram, might be efficacious.

Supplementary Material

Supplementary materials 1, 2 and 3 are available at http://
schizophreniabulletin.oxfordjournals.org.
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