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Editorial 

New Possibilities in Cognition Enhancement for 

Schizophrenia 

Michael F. Green, Ph.D.  

Cognitive remediation for schizophrenia and other mental disorders
 
can be divided into 

two distinctly different approaches. Cognition-enhancing
 
approaches train subjects with 

laboratory tasks designed to
 
improve specific abilities in various cognitive domains, such

 

as perception, learning, or memory. In contrast, compensatory
 
approaches attempt to 

bypass cognitive deficits and teach strategies
 
to compensate for them by relying on aids 

or other processes
 
(1, 2). The article by Fisher et al. (3) in this issue of the

 
Journal 

represents a new development in the cognition-enhancing
 
approach. They applied to 

schizophrenia a cognitive training
 
program that was well grounded in a neuroscientific 

rationale.
 
This and similar training studies will set higher expectations

 
for results in 

functional benefits for patients. To put this
 
study in perspective, it is useful to review the 

key findings,
 
establish what new terrain was covered by it, and then focus

 
on critical 

missing pieces of the cognitive training puzzle.
 
 

In the study by Fisher et al., 55 patients with schizophrenia
 
were assigned either to a 

cognitive training program developed
 
by Posit Science or to a computerized game control 

condition
 
to mimic the time and concentration at a computer required in

 
the cognitive 

training program. Posit Science is a company founded
 
by one of the article’s authors, 

Michael M. Merzenich,
 
Ph.D., Professor Emeritus at the University of California, San

 

Francisco. Dr. Merzenich’s work in human brain plasticity,
 
as applied to cognitive 

training, particularly for memory loss
 
in older adults, has been recognized by the National 

Academy
 
of Sciences and the Institute of Medicine. The training program

 
had a heavy 

emphasis on exercises to enhance basic auditory/speech
 
perception. Participants received 

sessions 1 hour a day, 5 days
 
a week, for 10 weeks (a total of 50 sessions). They could 

choose
 
to take the program at the clinic or at home. The group that

 
received cognitive 

training showed significantly larger improvements
 
than the control group on global 

cognition, verbal working memory,
 
and verbal learning and memory at effect sizes in the 

medium
 
to large range. Improvements in a psychophysical exercise in

 
auditory perception 

correlated with the degree of improvement
 
on more general cognitive measures, 

suggesting that increased
 
representational fidelity in early perceptual processes led

 
to 

more efficient use of those percepts for later memory stages.
 
 

The study has several notable strengths. First, the Posit Science
 
approach is unusual in 

that it rests heavily on neuroplasticity
 
models from neuroscience that emphasize the 

consequences of
 
a poor signal-to-noise ratio in initial perceptual representations

 
in the 

brain, which leads to errors and poor performance as
 
they are fed forward for cognitive 

 



and motor operations. Consequently,
 
the program focuses exercises on early auditory 

perceptual processes
 
to enhance verbal memory (4). This emphasis on perceptual 

processes
 
is a critical insight of the Posit Science approach and a clear

 
distinction from 

other cognitive training programs. A model
 
of neuroplasticity is one reason to set sights 

on perceptual
 
processes, but it is not the only one. A close look at patterns

 
of correlations 

among perception, cognition, and functioning
 
in schizophrenia also highlights the 

importance of perceptual
 
processes. It is increasingly clear that early auditory and

 
visual 

processes contribute to cognitive impairment, including
 
problems in social cognition (i.e., 

the mental operations involved
 
with perceiving, interpreting, managing, and generating 

responses
 
to socially relevant stimuli), as well as other aspects of daily

 
functioning in 

schizophrenia, such as shopping, cooking, and
 
money management (5, 6). On the basis of 

this literature, community
 
functioning, the ultimate goal of any clinical intervention,

 

appears to be a late stage in a cascade of processes that starts
 
with the quality of 

perceptual representations.
 
 

A second strength of this study is that the program automatically
 
and continuously 

adapted task parameters (i.e., making the task
 
harder or easier) so that participants’ 

performance was
 
kept at a constant level. This feature helps to keep participants

 
engaged 

by maintaining a constant level of challenge. However,
 
this strategy makes data analysis 

more challenging because there
 
are always two moving parts: the subject’s performance

 

level and the task parameters. To address this problem, Posit
 
Science has built in 

"positive controls" that are repeated presentations
 
of trials at the same parameters so that 

progress on the training
 
program can be tracked.

 
 

A third strength and contribution of this article is that its
 
assessment battery was modeled 

on the MATRICS Consensus Cognitive
 
Battery (7), which emerged from a long 

consensus process and
 
provides good coverage of cognitive domains. A convergence on

 
a 

set of domains and a set of measures as endpoints of trials
 
will make it more 

straightforward to compare results from using
 
this intervention with results in other 

cognitive training studies,
 
including those that evaluate new cognition-enhancing drugs.

 

The study was started before the MATRICS Consensus Cognitive
 
Battery was available 

and did not have the benefits of co-norms,
 
an automatic scoring program, and age and 

gender corrections.
 
Nonetheless, the large size of the effect on the global measure

 

(d=0.86) indicates that the treatment is effective for a well-recognized,
 
now widely used 

measure.
 
 

As would be expected, many issues are left unresolved by this
 
initial study. Among them 

are questions of dosing and duration
 
of the effect. Fisher et al. speculate that the success 

of their
 
methods may be partly due to the large number of sessions they

 
used, but it has 

been extremely difficult to understand the
 
relationships between hours of training and 

degree of cognitive
 
improvement. The meta-analysis of studies in schizophrenia by

 

McGurk et al. (8) found no such relationship for global measures
 
of cognition. However, 

it found a significant effect of dosing
 
on verbal learning and memory, which is also a 

domain targeted
 
by Fisher et al. Highly durable effects of cognitive remediation

 
with 

relatively few numbers of treatments have been seen at
 
a 5-year follow up in healthy 



elderly participants who received
 
as few as 10 training sessions (9). Clearly, the training 

parameters
 
that determine long-term benefit in schizophrenia are yet to

 
be established.

 
 

Another unresolved issue is the functional significance of the
 
gain in cognitive 

function for the patient. Fisher et al. state
 
that the key question from these efforts is 

whether cognitive
 
training helps the patients in their daily functioning. This

 
is a 

commonly asked question for both cognitive training and
 
cognition-enhancing 

drugs, but one that is rarely framed in
 
a way that permits a clear answer. The 

pivotal point that tends
 
to get lost is that improving cognition in schizophrenia is

 
not 

an end in itself. Although we talk about cognition-enhancing
 
drugs or cognitive 

remediation, the missing factor being sought
 
is something that helps individuals 

learn and acquire skills
 
to enable them to navigate their world and cope with life’s

 

daily challenges. In the meta-analysis by McGurk et al. (8),
 
the size of the effect of 

cognitive remediation on a psychosocial
 
outcome (broadly defined) was 0.36, which 

is respectable and
 
significant, but not huge. However, there is an intriguing 

moderator
 
effect: for studies that did not have a rehabilitation component,

 
the effect 

size was essentially zero (0.05). For studies that
 
did include rehabilitation, the effect 

size was 0.47. Hence,
 
one sees clinically meaningful effects when the cognitive 

remediation
 
is used to facilitate a learning process that enables patients

 
to engage in 

a broader rehabilitation effort, but not otherwise.
 
In essence, a basic cognition-

enhancing strategy has to be combined
 
with the teaching of psychosocial skills and 

strategies to improve
 
patients’ lives. Whether or not the new strategy of Fisher

 
et al. 

will work better for this ultimate purpose than other
 
cognition-enhancing strategies 

has yet to be tested.
 
 

Reactions to studies of cognitive remediation for schizophrenia
 
tend to display a bimodal 

distribution. One response is enthusiasm
 
for the latest study that far exceeds the data. The 

other is
 
a sympathetic nod: an appreciation of the earnestness of the

 
endeavor with little 

expectation of payoff. After all, if cognitive
 
training worked, would we not all know it by 

now? In fact, this
 
field is characterized by steady progress over the past decades.

 
In a 

1993 article on cognitive remediation in schizophrenia
 
(10), I reviewed a relatively small 

number of articles, many
 
of them feasibility studies. At that time, this field lacked

 
basic 

information on every major issue (Figure 1). There were
 
fundamental concerns about 

whether the cognitive interventions
 
that were primarily developed for brain-injured 

patients could
 
be productively applied to patients with schizophrenia. Not

 
any more. We 

now have a much stronger database, including several
 
reviews and a meta-analysis (1, 2, 

8). As a result, we are working
 
our way up the hierarchy of questions in Figure 1. 

Training
 
programs are well tolerated, and they effectively improve cognitive

 

performance. At the top of the hierarchy, we know that cognitive
 
training can improve 

the daily functioning of patients but does
 
not always do so. The meta-analysis by McGurk 

et al. has given
 
us a reason that is both clear and intuitive: studies that realize

 
the benefits 

are those in which cognitive training is adjunctive
 
to rehabilitation.
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Figure 1. A Hierarchy of Questions for Cognitive 

Remediation in Schizophrenia  

 

 

The significance of the article by Fisher et al. is that it
 
addresses cognitive training at a 

more basic neurobiological
 
level than any previous strategy. We can hope that the 

dramatic
 
effects they have reported will prove to be replicable and durable

 
and that they 

will extend to meaningful effects for patients’
 
lives.
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