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Background: Cognitive Remediation (CR) is an evidence based treatment targeting cognitive and functional diffi-
culties in people with psychosis. Despite the large number of effectiveness studies, only limited evidence exists
for the active ingredients of this therapy. This study begins to fill this gap by exploring the relationship between
CR ingredients, including alliance with a therapist, and therapy outcomes.

Method: This is a secondary analysis based on data from a published randomised controlled trial comparing CR +
treatment-as-usual (TAU) to TAU alone. We considered the association between CR active ingredients including
errorless learning, massed practice, strategy use and therapeutic alliance on the cognitive, functioning and symp-
tom outcomes that significantly improved following therapy.

Results: Forty-six of the 96 participants were randomised to CR. After therapy the CR group showed significant
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Psychological therapy improvement in non-verbal memory, functioning and approaching significance, improvements in executive
Rehabilitation functions. All therapy ingredients were inter-related but strategy use alone was associated therapeutic alliance.
Cognition Cognitive improvements were associated with massed practice, number of useful strategies and therapeutic al-
Functioning

liance, but improvements in functioning were associated only with therapeutic alliance.
Conclusions: These findings build the evidence base for the usefulness of specific therapy components. As for
other psychological therapies it appears that therapeutic alliance may be an important factor in driving change

for key CR outcomes, particularly functioning, in people with psychosis.

© 2017 Elsevier B.V. All rights reserved.

1. Introduction

There is now considerable evidence to support Cognitive Remedia-
tion (CR) as a useful intervention to reduce cognitive difficulties and im-
prove functioning in people with psychosis (Wykes et al. 2011). Recent
evidence also suggests that this intervention can reduce negative symp-
toms (Cella et al. 2016b). Despite these encouraging results there is still
room to improve and optimise CR efficacy and to conduct studies ex-
ploring how best to roll out this intervention in the wider psychiatric
services.

While most studies have focussed on establishing CR efficacy, we
know relatively little about how specific CR techniques and methods
contribute to therapy outcomes. For example, although there are a
number of agreed scientifically based learning principles embedded in
CR therapy ingredients (Wykes and Reeder 2005) it is not clear how,
or if, they contribute to improved outcomes. This is vital as each therapy
component could be modified or emphasised to improve efficacy.
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Most CR programmes include massed practice which relies on inten-
sive repetition and practice of cognitive tasks over frequent sessions.
Practice levels vary between programmes and there is no clear indica-
tion of a dose-effect. It is obvious that very few sessions could not pro-
duce lasting changes. But there is consensus that high session number,
and frequency, is important in determining therapy outcomes
(Kluwe-Schiavon et al. 2013; Saperstein and Medalia 2016).

Most CR programmes aim to deliver task practice in the context of
minimal negative feedback. This method is often referred to as errorless
learning and is considered important for boosting motivation and pro-
duces better learning outcomes (Mazur 2013; Middleton and
Schwartz 2012). Errorless learning is often achieved using titration, a
technique that adjusts the task complexity to the individual's compe-
tence level often implemented by software. Errorless learning is also fa-
cilitated by scaffolding. Scaffolding usually requires the therapist's
input, often in the form of modelling the approach to task practice
with support gradually withdrawn to develop the client's autonomy.
Recent research suggests that errorless learning in CR may be important
to improve sensitivity to feedback and contribute to both cognitive and
functioning improvements (Cella et al. 2014a). However, the specific
contribution of different facets of errorless learning (e.g. titration or
scaffolding) is not clear.
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Not all CR programmes depend on the involvement of a therapist but
this is considered a powerful therapeutic ingredient. A therapist pro-
vides a complex mix of active ingredients which so far has been difficult
to accurately quantify. The only study to evaluate their contribution
demonstrated that their support is important for achieving session at-
tendance and preventing dropout (Huddy et al. 2012). This study also
found that therapeutic alliance predicted improvements on the clients'
therapy goals but it did not find an association between therapeutic al-
liance and cognitive change.

Finally, several CR programmes teach strategic approaches to prob-
lem solving (e.g. Mendella et al. 2015). These are mostly based on teach-
ing and encouraging the use of strategy to overcome cognitive
difficulties. The rationale for the introduction of these elements is the
notion that practice alone may be limited in achieving and maintaining
cognitive gains. Strategy use is also thought to be important to boost not
only cognitive performance, but also functioning levels as strategy use
can be generalised to other tasks. Some CR programmes have linked
the importance of strategy use to the development of metacognitive
skills (Reeder et al., 2017; Reeder et al. 2016; Tsapekos et al. 2017). Un-
derstanding when to use a strategy, and correctly using it, requires
knowledge of your own cognitive difficulties and the ability to be able
to regulate strategy use (Cella et al. 2015). These are metacognitive
skills.

Research in CR has focussed primarily on establishing the evidence
for treatment efficacy but has neglected “how” each of its therapy build-
ing blocks contributes to the outcomes. The most obvious reason for this
lack of research is how to measure these components. The advent of
computerised CR has simplified how we record task practice as this in-
formation is, in many cases, easily retrievable from the CR software. In
the CIRCuiTS software (Reeder et al., 2017) used in our recent studies
it is also possible to consider other therapy components such as use of
strategies. Complexities, however, still exist around the measurement
of composite and perhaps less standard therapy ingredients such as
the therapist input.

In this paper we aim to explore how specific CR therapy techniques
are associated with therapy outcomes. In particular, this paper will ex-
plore the contribution of massed practice, errorless learning, strategy
use and therapeutic alliance. As this is one of the first studies to investi-
gate these components we will assume, in line with current theoretical
models, that the hypothesised therapy active ingredients will contribute
a small to medium degree to therapy outcomes.

2. Method
2.1. Design

This study uses data from a recently completed RCT (trial registra-
tion number: ISRCTN55488371). In brief this study is a randomised con-
trolled trial comparing Treatment-As-Usual (TAU) to CR + TAU.
Participants were assessed at: baseline (week 0), 12 weeks (i.e. post-
therapy for the CR + TAU group) and 24 weeks. The main results of
the trial have been recently published in Reeder et al. (2017). For the
purpose of this paper's analyses we will use data only from the CR
group. We will also consider only outcomes that in the main RCT analy-
sis demonstrated significant improvement at post-therapy (12 weeks)
rather than any influences over the follow-up period. These were non-
verbal memory, non-verbal executive function and functioning levels.
Reduction in symptoms was also observed so we will consider symptom
dimensions in this study.

2.2. Participants

Participants had a DSM-IV diagnosis of schizophrenia or schizo-af-
fective disorder, were aged between 17 and 65 years and had cognitive
difficulties of at least one standard deviation below the normative mean
in one of these cognitive tests: digit span (Wechsler 1993), the

Wisconsin Card Sorting Test (WCST) (Heaton et al. 1993) or the Hayling
Sentence Completion Test (Burgess and Shallice 1997). Participants
were community patients recruited from local clinics belonging to the
UK South London and Maudsley Mental Health National Health Service
(NHS) Trust.

2.3. Cognitive remediation

CR was delivered by a therapist using CIRCuiTS, a web-based
computerised CR software (Reeder et al. 2015; Reeder and Wykes
2010). The therapy targets cognition and metacognition using massed
practice of basic cognitive functions and encouraging strategy use. Ther-
apists support motivation, the use of metacognitive skills (i.e. regulation
and awareness) and strategy use (Cella et al. 2015). They also support
the transfer of learning to meet individual therapy goals. Therapists
also provide scaffolding for CR tasks to ensure consistent successful per-
formance (i.e. errorless learning).

CIRCuiTS tasks target attention, memory and executive functioning.
Tasks increase in difficulty depending on individual performance to
keep success high. The software also prompts the use of strategies and
patients are asked to rate these for their usefulness. The aim of this rat-
ing is to develop a set of personalised strategies to improve task success
and support the achievement of personal goals. CIRCuiTS records partic-
ipants' performance and choices for every completed task. The software
computes summary statistics for most variables.

CIRCuiTS was offered up to three times a week (maximum
12 weeks), for up to 40 sessions lasting approximately 1 h. Therapists
were supervised, trained graduate psychologists. Therapy fidelity is en-
sured by computerised delivery and the rating of audio-recordings of
therapist input using a modified CR Fidelity Scale (Stenmark 2006). Par-
ticipants did not receive compensation to take part in therapy sessions.

2.4. Measures

A range of demographic and clinical characteristics was collected
from clinical records and face-to-face interviews.

2.5. Cognitive outcomes

Memory was assessed with the Rey Osterrieth Complex Figure
(ROCF) (Osterreith 1944; Rey 1941). This is a non-verbal memory test
requiring participants to draw a complex figure from memory. The im-
mediate recall raw score was used as the measure outcome. High scores
indicate good performance.

Executive function was measured with the Wisconsin Card Sorting
Task (WCST) (Heaton et al. 1993). This is a non-verbal test requiring
participants to sort cards according to changing rules. The total number
of errors was used as the measure outcome. High scores indicate poor
performance.

2.6. Symptoms and functioning outcomes

Symptom severity was assessed with the Positive and Negative Syn-
drome Scale (PANSS) (Kay et al. 1987). For this study we extracted five
factors from the PANSS: Positive Symptoms (Pos), Negative Symptoms
(Neg), Disorganised (Dis), Excited (Exc) and Negative Emotion De-
pressed (Emd) (Cella et al. 2014b; Wallwork et al. 2012). Functioning
was assessed using the Time use survey (Cella et al. 2016a; Short
2006). This is a semi-structured interview asking participants to retro-
spectively report the time spent in a variety of everyday activities such
as work, education, voluntary work, leisure, sports, socialising, hobbies,
resting, housework/chores, childcare and sleep. The key outcome com-
puted was time spent in structured activities.
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2.7. CR therapy ingredients

Massed practice was measured as the total number of tasks complet-
ed during therapy and the average number of tasks completed in each
session.

Errorless learning was measured as the average success percentage
achieved by participants in each the tasks completed. Every CIRCuiTS
task has an independent algorithm calculating participants' success per-
centage which considers important task outcome such as error number,
items missed or recollection precision.

Strategy use was measured as the total number of strategies selected
while completing CIRCuiTS tasks. As participants were also asked to rate
strategy usefulness on a 1-5 scale (with 1 being not useful at all and 5
being extremely useful) so we also considered the total number of strat-
egies rated 4 and 5 (i.e. the most useful strategies).

Therapist contribution was assessed using the short form of the
Working Alliance Inventory (WAI - Horvath and Greenberg 1989).
This measure assesses the therapeutic bond, alignment of client's and
therapist's on goals, and goal progress. Each participant completed the
measure twice (after session 4 and at the end of therapy). The average
of the two total scores was used for the analysis.

2.8. Analysis

The normality assumption for all the CR therapy ingredients was
assessed using Shapiro-Wilks test. We explored the association be-
tween therapy ingredients and outcome change using correlations. As
we were expecting therapy variables to be skewed and fail to meet nor-
mality assumptions we could not use partial correlation to account for
baseline scores. To overcome this limitation, we computed relative im-
provement scores for each outcome using this formula: (change score
% 100) / baseline score. This method allows considering participants'
relative improvement using non-parametric correlation (e.g. Spearman
Rho). We also considered the potential overlap between different active
ingredients by using correlations.

3. Results

Forty-six participants were randomised to receive CR + TAU. Of
those 38 received at least 20 h of therapy, which was considered the
minimum dose necessary for engagement with the intervention. The
participants average age was 38.7 (SD10.1) and were mostly men (i.e.
70%). Participants average premorbid IQ, as estimated by the Wechsler
Test of Adult Reading (Holdnack 2001), was 94.2 (SD10.5). The majority
of the participants were unemployed or not engaged in education (i.e.
79.9%). A large proportion of the participants recruited (80.4%) experi-
enced their first psychotic episode >5 years prior to entering this
study. At the time of the study all participants were prescribed antipsy-
chotic medication (92% atypical and 8% typical antipsychotic); the me-
dian chlorpromazine level was 326.6 mg. There were no differences in
these characteristics between those who undertook therapy and those
who dropped-out.

3.1. Active ingredients association

On average participants in the CR group attended 28.6 sessions (SD
6.8) and completed an average of 4.8 tasks per session (SD 1.6). Table
1 shows the mean and standard deviation for the therapy characteristics
considered in the analysis.

Table 2 shows the correlation between the CR ingredients consid-
ered. We found robust correlations between task practice and strategy
use (i.e. all correlation coefficients above 0.5). This was expected as
strategy use is prompted by our CR software. We also found that thera-
peutic alliance levels were positively correlated only with total strategy
use and the number strategies rated useful.

Table 1

shows the average use of the active ingredients considered by the study participants.
(N=38) Mean SD Max Min
Number of sessions (total) 28.6 6.88 41 20
Number of task (total) 1375 58.3 257 34
Average number of tasks per sessions 4.8 1.6 7.8 14
Errorless learning (% success in tasks) 88.7 5.4 95.7 71.8
Average strategy use per session 7.22 42 21.7 0.56
Useful strategies (4 and 5) 213.1 1441 736 13
Therapeutic alliance (WAI score) 63.1 10.85 84 43

3.2. Are CR characteristics associated with outcomes improvement?

The results of the correlational analysis show that task practice, mea-
sured as the average number of tasks per session, was associated with
improvement in both non-verbal memory (r = —0.4, p <0.05) and ex-
ecutive functions (r = —0.38, p < 0.05). The average number of useful
strategies was associated with non-verbal memory improvements (r
= —0.29, p<0.05). Finally, therapeutic alliance was positively associat-
ed with both non-verbal memory (r = 0.38, p < 0.05) and executive
functions (r = —0.35, p < 0.05) but also with improvements in func-
tioning (r = 0.4, p < 0.001). Despite small reductions in both positive
and negative symptoms after CR, none of the therapy characteristics
was associated with this change.

4. Discussion

This is one of the first studies to begin to identify how the active in-
gredients of therapy relate to cognitive and functioning outcomes in CR.
The computer output allowed us to test the different aspects of therapy
and, for most putative active ingredients, we were able to show an asso-
ciation with cognitive and functioning outcomes.

In terms of their inter-relationships, the number and intensity of
tasks was related to the use and usefulness of strategies. But surprisingly
errorless learning was not correlated with any measures of task practice
or strategy use. This is validation that there is a high level of successful
performance during CR that is supported by the therapist so that it
does not dip below 80%. With the majority of participants having an av-
erage success rate on tasks between 83 and 92%, variability on this pa-
rameter is restricted and is less likely to produce significant
correlations. This was particularly true for detecting an association
with strategy use, which, similarly to errorless learning, had restricted
variability. This is because both errorless learning and strategy use are
essential components of our CR programme.

Significantly therapeutic alliance was related to the number and use-
fulness of strategies. This relationship (as perceived by the participant)
may reflect the participant's willingness to attempt different strategies
which may then contribute to better cognition. This is a potential
model to identify in the next generation of studies.

But the purpose of this study was to try to identify those ingredients
that were useful for outcomes. We found evidence supporting the use-
fulness of intensive task practice to support cognitive improvements.
Mass practice is a technique used by all CR programmes. There is debate
regarding the optimal number of session, their frequency and duration,
but it is clear that mass practice is a necessary and likely useful ingredi-
ent (Fiszdon et al. 2016). Practice quantity, however, may be influenced
by practice quality. In other words, practicing with the support of a ther-
apist, while using strategies and on engaging and tailored tasks may be
different to non-tailored practice. Extensive good quality practice may
be able to offer extra benefits and the field may benefit from more rig-
orous monitoring of task practice quality and adherence to the optimal
administration method.

The most striking result of this study is the association between ther-
apeutic alliance and both cognitive and functional improvements. This
result provides empirical support for the importance of positive
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Table 2
shows correlations between active ingredients.

Total number of tasks

Average task per sessions

Average strategy per session  Useful strategies (4 and 5)  Errorless learning

Total number of tasks - -

Average task number per sessions 0.81** -
Average strategy use per session 0.56™* 0.57**
Useful strategies (4 and 5) 0.68** 0.51**
Errorless learning (% success in tasks) NS NS
Therapeutic alliance NS NS

0.94** - -
NS NS -
0.37* 0.33* NS

therapeutic alliance as a potential driver of outcome change. The only
previous study in CR investigating the role of therapeutic alliance sug-
gested that this is a significant predictor of clients' perception of therapy
goals improvements (Huddy et al. 2012). This study partially replicates
this result suggesting that there is an association between therapeutic
alliance and functioning improvements, as measured by a time use
survey.

A recent study found that the quality of therapeutic alliance signifi-
cantly influence the outcomes of Cognitive Behavioural Therapy for psy-
chosis (CBTp) (Goldsmith et al. 2015). For those with a good therapeutic
alliance, more sessions of CBTp was beneficial, but for those with a poor
therapeutic alliance, attending more sessions produced worse out-
comes. It may be that, in a similar fashion, therapeutic alliance could
have a positive or negative effect on CR outcome and this potentially
could be examined in larger studies. In the meantime, as we now have
preliminary evidence that a good alliance is beneficial, we should pay
more attention to this aspect and ensure appropriate training and su-
pervision are available to identify early signs of disengagement and
poor therapeutic relationship. We investigated the effect of perceived
success in one of our previous studies as our participants had indicated
that it affected how they felt about the programme. This analysis dem-
onstrated that success on tasks early in the programme led to improved
outcomes and was associated with higher self-esteem. But when indi-
viduals were not successful on tasks or did not improve their outcomes
then this led to worse self-esteem (Rose et al. 2008). This led us to adjust
our programme and our therapist training to ensure consistent success-
ful task practice.

A potential mechanism identified in our data suggests that working
alliance leads to greater strategy use. This is in line with our therapy
model and would lead us to speculate that a good working relationship
with a therapist is prompting individuals to use more strategies. If this is
the case, this is important as it shows that therapists may be able to pro-
mote a particular approach to task which is in line with the use of
metacognitive skills.

Our results not only highlight therapeutic alliance as important for
cognitive outcomes but suggest it is the only variable associated with
improvement in functioning. It seems therefore plausible to
hypothesise that therapists play a significant role in facilitating the
transfer of cognitive gains to people's everyday lives. This association
may work through improvement of cognitive outcomes, through the
transfer process or through extra-CR processes including enhancing
self-efficacy. All of these hypotheses, however, need further investiga-
tion. Our data demonstrated that therapeutic alliance is important for
both strategy use and functional improvement but that there was no di-
rect relationship between functional improvements and strategy use. It
may be that the transfer of strategy use to everyday life is facilitated by
the therapist's support through changes in motivation. Again this hy-
pothesis needs empirical support.

This study has both strengths and limitations. We adopted the ap-
proach of identifying correlations which does not answer the question
of whether there is shared variance. For instance, it is obvious that the
number of sessions and the number of strategies attempted will be cor-
related and although this is a limitation for the analyses, it is also a
strength as it provides some validity in the measurement of the vari-
ables. We limited the number of active ingredients of therapy, but, as
is common in psychological therapies, there is a link between active

ingredients and participant characteristics. By not considering these
cognitive, personal or clinical characteristics we will have missed poten-
tial explanations of our results. Improving CR effectiveness may not only
require the correct balancing of the intensity and quality of its active in-
gredients, but will also require studies that will help to understand the
influence of therapy non-specific factors and their interaction in the
process of therapy. These process studies with self-report from the par-
ticipants' viewpoint are now fuelling the understanding of how thera-
pies work (or not) (Kilbride et al. 2013). In addition, studies of
moderators may help to uncover which participants' characteristics or
process influence therapy improvements and, as importantly, what
combination of characteristics heralds poorer outcomes. One of these
studies should explore how we can improve and monitor therapists'
training and supervision to maximise positive therapeutic alliance.

The effective optimisation and personalisation of CR approaches will
require further and much larger systematic studies exploring therapy
ingredients and their interaction with clients' characteristics, therapists'
skills and the process of therapy.

This work was supported by a Research for Patient Benefit grant
from the National Institute for Health Research (NIHR), UK (grant refer-
ence number: PB-PG-0807-14002). Til Wykes received support from
the National Institute for Health Research (NIHR) (Mental Health Bio-
medical Research Centre) at the South London and Maudsley National
Health System (NHS) Foundation Trust and King's College London. Til
Wykes also receives support from her NIHR Senior Investigator award.
The views expressed are those of the authors and not necessarily
those of the NHS, the NIHR or the Department of Health.

MC study idea and conducted preliminary analysis. MC and TW pre-
pared the database and conducted the final analysis. MC and TW wrote
the first draft of the paper. MC and TW wrote and approved the final
version of this manuscript.

Prof. Til Wykes jointly owns the IP for CIRCuiTS along with King's
College London. Dr. Matteo Cella declares no conflict of interest.

The authors would like to acknowledge the support of the NIHR Bio-
medical Sciences Centre in Mental Health at the South London and
Maudsley Foundation Trust and Institute of Psychiatry, Psychology
and Neuroscience, King's College London. TW would like to acknowl-
edge the NIHR for her Senior Investigator Award. The authors wish to
thank Benedetta Saccomandi for her help in processing some of the
data used in this study.

References

Burgess, P., Shallice, T., 1997. The Hayling and Brixton Tests. Thames Valley Test Compa-
ny/Pearson Assessment, Bury St. Edmunds, UK.

Cella, M., Bishara, AJ., Medin, E., Swan, S., Reeder, C., Wykes, T., 2014a. Identifying cogni-
tive remediation change through computational modelling—effects on reinforcement
learning in schizophrenia. Schizophr. Bull. 40 (6), 1422-1432.

Cella, M., Reeder, C., Wykes, T., 2014b. It is all in the factors: effects of cognitive remedia-
tion on symptom dimensions. Schizophr. Res. 156 (1), 60-62.

Cella, M., Reeder, C.,, Wykes, T., 2015. Lessons learnt? The importance of metacognition and
its implications for cognitive remediation in schizophrenia. Front. Psychol. 6, 1259.
Cella, M., Edwards, C., Wykes, T., 2016a. A question of time: a study of time use in people

with schizophrenia. Schizophr. Res. 176 (2-3), 480-484.

Cella, M., Preti, A., Edwards, C.,, Dow, T., Wykes, T., 2016b. Cognitive remediation for neg-
ative symptoms of schizophrenia: a network meta-analysis. Clin. Psychol. Rev. 52,
43-51.

Fiszdon, J.M., Choi, K.H., Bell, M.D., Choi, ]., Silverstein, S.M., 2016. Cognitive remediation
for individuals with psychosis: efficacy and mechanisms of treatment effects. Psychol.
Med. 46 (16), 3275-3289.


http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0005
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0005
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0010
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0010
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0010
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0015
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0015
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0020
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0020
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0025
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0025
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0030
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0030
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0030
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0035
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0035
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0035

16 M. Cella, T. Wykes / Schizophrenia Research 203 (2019) 12-16

Goldsmith, L.P., Lewis, S.W., Dunn, G., Bentall, R.P., 2015. Psychological treatments for
early psychosis can be beneficial or harmful, depending on the therapeutic alliance:
an instrumental variable analysis. Psychol. Med. 45 (11), 2365-2373.

Heaton, R,, Chelune, G., Talley, J., Kay, G., Curtiss, G., 1993. Wisconsin card sorting test
manual, revised and expanded. In: Odessa, P. (Ed.), Resources.

Holdnack, H., 2001. Wechsler Test of Adult Reading: WTAR. Psychological Corporation,
San Antonio, TX.

Horvath, A.O., Greenberg, L.S., 1989. Development and validation of the working alliance
inventory. J. Couns. Psychol. 36 (2), 223-233.

Huddy, V., Reeder, C., Kontis, D., Wykes, T., Stahl, D., 2012. The effect of working alliance
on adherence and outcome in cognitive remediation therapy. J. Nerv. Ment. Dis. 200
(7), 614-619.

Kay, S.R,, Fiszbein, A., Opler, L.A., 1987. The positive and negative syndrome scale (PANSS)
for schizophrenia. Schizophr. Bull. 13 (2), 261-276.

Kilbride, M., Byrne, R,, Price, J., Wood, L., Barratt, S., Welford, M., Morrison, A.P., 2013. Ex-
ploring service users' perceptions of cognitive behavioural therapy for psychosis: a
user led study. Behav. Cogn. Psychother. 41 (1), 89-102.

Kluwe-Schiavon, B., Sanvicente-Vieira, B., Kristensen, C.H., Grassi-Oliveira, R., 2013. Exec-
utive functions rehabilitation for schizophrenia: a critical systematic review.
J. Psychiatr. Res. 47 (1), 91-104.

Mazur, J.E., 2013. Learning and Behavior. 7th ed. Pearson, Boston.

Mendella, P.D., Burton, C.Z., Tasca, G.A., Roy, P., St Louis, L., Twamley, E.W., 2015. Compen-
satory cognitive training for people with first-episode schizophrenia: results from a
pilot randomized controlled trial. Schizophr. Res. 162 (1-3), 108-111.

Middleton, E.L.,, Schwartz, M.F., 2012. Errorless learning in cognitive rehabilitation: a crit-
ical review. Neuropsychol. Rehabil. 22 (2), 138-168.

Osterreith, P.A.,, 1944. Filetest de copie d'une figure complex: contribution a l'etude de la
perception et de la memoire. Arch. Psychol. 30, 286-356.

Reeder, C., Wykes, T., 2010. Cognitive Interaction Remediation of Cognition - A Training
for Schizophrenia (CIRCuiTS). King's College London, UK.

Reeder, C,, Pile, V., Watson, A., Crawford, P., Huddy, V., Cella, M., Rose, D., Callard, F.,
Wykes, T., 2015. The feasibility and acceptability to service users of CIRCuiTS -
computerised interactive remediation of cognition - a training for schizophrenia.
Behav. Cogn. Psychother.:1-18 http://dx.doi.org/10.1017/5S1352465815000168.

Reeder, C,, Pile, V., Crawford, P., Cella, M., Rose, D., Wykes, T., Watson, A., Huddy, V.,
Callard, F., 2016. The feasibility and acceptability to service users of CIRCuiTS, a com-
puterized cognitive remediation therapy programme for schizophrenia. Behav. Cogn.
Psychother. 44 (3), 288-305.

Reeder, C., Huddy, V., Cella, M., Taylor, R., Greenwood, K., Landau, S., Wykes, T., 2017. A
new generation computerised metacognitive cognitive remediation programme for
schizophrenia (CIRCuiTS): a randomized controlled trial. Psychol. Med.:1-11 http://
dx.doi.org/10.1017/S0033291717001234.

Rey, A, 1941. L'examen psychologique dans les cas d'encephalopathie traumatique (Les
problems.). Arch. Psychol. 28, 215-285.

Rose, D., Wykes, T., Farrier, D., Dolan, A, Sporle, T., Bogner, D., 2008. What do clients think
of cognitive remediation therapy?: a consumer-led investigation of satisfaction and
side effects. Am. J. Psychiatr. Rehabil. 11 (2), 181-204.

Saperstein, A.M., Medalia, A., 2016. The role of motivation in cognitive remediation for
people with schizophrenia. Curr. Top. Behav. Neurosci. 27, 533-546.

Short, S., 2006. Review of the UK 2000 time use survey., in: Statistics., O.F.N. (Ed.), (Lon-
don, UK).

Stenmark, R.S., 2006. Cognitive Remediation Therapy Fidelity Scale. University of Lund,
Jonkoping., Sweden.

Tsapekos, D., Taylor, R., Cella, M., 2017. Feasibility and acceptability of brief cognitive re-
mediation targeting metacognition in acute inpatients with psychosis: a case series.
Neuropsychol. Rehabil. 1-15.

Wallwork, R.S., Fortgang, R., Hashimoto, R., Weinberger, D.R., Dickinson, D., 2012.
Searching for a consensus five-factor model of the Positive and Negative Syndrome
Scale for schizophrenia. Schizophr. Res. 137 (1-3), 246-250.

Wechsler, D., 1993. Wechsler Adult Intelligence Scale - Third Edition, Manual. Psycholog-
ical Corporation, San Antonio.

Wykes, T., Reeder, C., 2005. Cognitive Remediation Therapy for Schizophrenia: Theory
and Practice. Brunner Routledge, London, UK.

Wykes, T., Huddy, V., Cellard, C., McGurk, S.R., Czobor, P., 2011. A meta-analysis of cogni-
tive remediation for schizophrenia: methodology and effect sizes. Am. J. Psychiatr.
168 (5), 472-485.


http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0040
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0040
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0040
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0045
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0045
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0050
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0050
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0055
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0055
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0060
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0060
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0060
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0065
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0065
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0070
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0070
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0070
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0075
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0075
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0075
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0080
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0085
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0085
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0085
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0090
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0090
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0095
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0095
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0100
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0100
http://dx.doi.org/10.1017/S1352465815000168
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0110
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0110
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0110
http://dx.doi.org/10.1017/S0033291717001234
http://dx.doi.org/10.1017/S0033291717001234
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0120
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0120
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0125
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0125
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0125
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0130
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0130
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0135
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0135
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0140
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0140
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0140
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0145
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0145
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0150
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0150
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0155
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0155
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0160
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0160
http://refhub.elsevier.com/S0920-9964(17)30571-6/rf0160

	The nuts and bolts of Cognitive Remediation: Exploring how different training components relate to cognitive and functional...
	1. Introduction
	2. Method
	2.1. Design
	2.2. Participants
	2.3. Cognitive remediation
	2.4. Measures
	2.5. Cognitive outcomes
	2.6. Symptoms and functioning outcomes
	2.7. CR therapy ingredients
	2.8. Analysis

	3. Results
	3.1. Active ingredients association
	3.2. Are CR characteristics associated with outcomes improvement?

	4. Discussion
	References


