Neuroscience and Neuroeconomics downloaded from https://www.dovepress.com/

For personal use only.

Neuroscience and Neuroeconomics Dove

3

REVIEW

Role of cognitive enhancement in schizophrenia

Cherrie Galletly

Discipline of Psychiatry, School of
Medicine, The University of Adelaide,
Ramsay Health Care (SA) Mental
Health Services, Northern Adelaide
Local Health Network, Adelaide, SA,
Australia

Correspondence: Cherrie Galletly
The Adelaide Clinic, Suite 13, 33 Park
Tce, Gilberton, SA 5081, Australia
Tel +61 8269 8144

Fax +61 8 269 4388

Email cherrie.galletly@adelaide.edu.au

This article was published in the following Dove Press journal:
Neuroscience and Neuroeconomics

15 May 2014

Number of times this article has been viewed

Abstract: Schizophrenia is a severe and usually chronic psychiatric disorder characterized
by dysfunction in many domains. Hallucinations, delusions, and behavioral disturbances are
prominent symptoms of the illness, and are appropriately a focus for treatment, but less atten-
tion is given to the cognitive deficits that are also typically found in schizophrenia. Whilst
impairments in learning, memory, and executive function have been recognized for many decades,
deficits in more subtle aspects of cognition have been recognized more recently. These include
biases in the evaluation of information and difficulties with emotional and social cognition.
Cognitive deficits make a substantial contribution to real-world function, and improving cognition
has the potential to improve social and vocational outcomes. This review provides an overview
of potential treatments for cognitive deficits in schizophrenia, including medications, psychologi-
cal therapies, and neurostimulation. Despite optimal medication and case management, many
people with schizophrenia do not achieve full remission. There is sufficient evidence to encourage
widespread adoption of at least some of the current cognitive enhancement strategies. However,
individual patients differ in terms of their symptoms, patterns of cognitive dysfunction, medica-
tion response, and social and occupational situations. Considerable work is therefore needed to
personalize cognitive remediation to maximize the benefits. However, at present, these methods
are underutilized, even when applied in a universal manner where all subjects receive the same
treatment. The barriers to wider availability of these treatments are discussed.
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Introduction

The incidence of schizophrenia averages 15 per 100,000 annually, with a point preva-
lence of about 4.5 per 1,000 population. The average individual lifetime risk is 0.7%.
Numerous factors contributing to its etiology have been identified. Inheritance of the
disease has been solidly demonstrated, but rather than a single gene, or a small number
of genes, many genes each with a very small effect have been identified. Events before
birth have been implicated, including intrauterine starvation, exposure to influenza
epidemics during the second trimester, obstetric complications, and perinatal infec-
tions. Children who later develop schizophrenia sometimes have soft neurological
signs such as poor coordination, and their achievement at school tends to fall behind
that of their siblings. Childhood adversity, including bullying, neglect, and abuse,
increases the risk of later schizophrenia. Further, migration, especially where the
migrant is part of a visible minority community, is also associated with an increased
risk of schizophrenia. One unifying theory is that “social defeat”, ie, being subject to
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racism or discrimination, plays a part in increasing vulner-
ability to psychotic disorders such as schizophrenia.?

The “two-hit” hypothesis proposes that against this
background vulnerability, further events can precipitate the
first episode of psychosis. There is most evidence for the
contribution of cannabis abuse, especially if the person starts
using this at an early age.® Other drugs, such as stimulants,
and psychosocial stressors are also thought to act as precipi-
tants of the first psychotic episode.

People with psychosis often describe an extraordinary
sense of meaning attached to everyday events. Animal studies
have shown that dopamine neurons are activated by unex-
pected personally significant events. It has been proposed
that dysfunction of the dopamine system, such that abnormal
salience is attached to mundane events, is responsible for the
development of delusional beliefs, and that schizophrenia is
fundamentally a salience dysregulation syndrome.*

Whilst overactivity in the mesolimbic dopamine tracts
is thought to be responsible for the positive symptoms of
schizophrenia, reduced activity in the mesocortical dopamine
tracts is associated with the negative and cognitive symptoms
of schizophrenia. The catechol-O-methyltransferase Val(158)
Met polymorphism is a common genetic variant known to
affect prefrontal dopamine levels. The Val/Val genotype is
associated with higher enzymatic activity, resulting in lower
dopamine concentrations in the prefrontal cortex, along with
poorer performance on cognitive tests, compared with the
Met/Met genotype. A prospective study found that cannabis-
using adolescents with the Val allele had a higher risk of
developing psychosis than those with the Met/Met genotype,’
but a recent meta-analysis concluded that, overall, catechol-
O-methyltransferase polymorphisms are not associated with
increased susceptibility to schizophrenia.®

All antipsychotic drugs have dopamine antagonist proper-
ties, which provides further support for a central role of dop-
amine in schizophrenia. However, whilst these drugs are often
effective in reducing positive symptoms, they have less impact
on negative symptoms and cognition, so the dopamine hypoth-
esis clearly does not account for the full range of pathology
in schizophrenia. Glutamate, acting at N-methyl-D-aspartate
(NMDA) receptors, has an inhibitory action regulating dop-
amine neurotransmission. Hypofunction of NMDA receptors
might therefore indirectly result in dopaminergic overactivity
and positive symptoms. NMDA receptor antagonists such
as ketamine and phencyclidine produce a psychosis with
neurocognitive deficits similar to schizophrenia, but studies
of the association between glutamate activity and specific
neurocognitive measures have been inconclusive.’

This review describes the disability and costs associ-
ated with schizophrenia. Cognitive deficits appear to make
a substantial contribution to the disability, which leads on
to consideration of the causes of cognitive impairment and
possible treatments. Finally, barriers to more widespread
access to cognitive remediation are discussed.

Costs of schizophrenia

Despite its relatively low prevalence compared with disorders
such as depression, schizophrenia is very costly.® The onset is
commonly in late adolescence or early adulthood, and whilst
a proportion of people do eventually recover, lifelong dis-
ability is the usual outcome. In a recent Australian national
survey of people living with psychotic illness (predominantly
schizophrenia and related disorders), 85% of participants
were supported by government benefits.’ In addition, people
with chronic mental illness often receive subsidized medica-
tions and utility bills, along with rental assistance or govern-
ment housing.

People with schizophrenia generally suffer acute relapses,
with incomplete recovery between episodes. Therefore, they
often require hospitalization, and hospitals are the most expen-
sive component of health services. Between episodes, various
types of community care, such as case management or assertive
community care, along with rehabilitation, are required.

Schizophrenia is associated with high rates of physical
comorbidity. About 60%—70% of people with schizophrenia
smoke (compared with about 25% of the general popula-
tion) and this has obvious health implications.!* In addition,
obesity, metabolic syndrome, and diabetes are more common
in people with schizophrenia. The recent Australian national
survey found that 41% of 1,825 adults with psychotic disor-
ders had attended an emergency department in the previous
12 months, with 21% attending for physical health problems
and 26% for acute psychiatric problems.!

Along with tobacco use, people with schizophrenia
have higher rates of alcohol and substance abuse and
dependence. The chronic abuse of these substances wors-
ens both physical and mental health. In addition, after
purchasing tobacco, drugs, and/or alcohol from a very
limited income, there is little money left for items such
as clothing and toiletries or recreational activities.!? The
Australian national survey of people living with psycho-
sis found that 28% of participants reported that at least
once in the previous 12 months, they did not have enough
money to buy food."

There are also substantial indirect costs. Families bear a
considerable burden of care and often lose work opportuni-
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ties because of their responsibilities to the family member
with schizophrenia. Social participation is reduced for both
the person with schizophrenia and their family, leading to
nonfinancial losses for the community as a whole.

Many people with schizophrenia say they would like to
work. However, employment rates are very low.'>!* It has been
shown that a place-and-support model, where the person is
placed into a job then supported to maintain that job, is more
effective than providing the person with training and work
skills then placing them in a job.'s Vocational rehabilitation
services applying the place-and-support model should be
widely available. In reality, most people with schizophrenia
report that they are not getting the help they need to find
work. Greater workforce participation would have obvious
economic benefits, as well as improving quality of life.

Cognitive impairment
in schizophrenia
Schizophrenia was described by Emil Kraeplin in 1893 as
“dementia praecox”, or precocious dementia, meaning that
it was an illness that began at a relatively young age and was
characterized by dementia, ie, impaired memory and cognition.
These insights were later overshadowed by interest in “first rank”’
symptoms, eg, various types of hallucinations and delusions.
About 20 years ago, there was a resurgence of interest in the
cognitive deficits found in schizophrenia. One reason for this
was that, at least superficially, people with schizophrenia were
doing much better. Most were living in the community rather
than in asylums, with support from mental health services.
Mental health case management, community day programs, and
rehabilitation programs were available for many patients. Novel
atypical antipsychotic drugs were better tolerated than the older
drugs, and generally did not have neurological side effects such
as drug-induced Parkinsonism. Despite these improvements, very
few people with schizophrenia were working. Researchers inves-
tigating the barriers to employment found that cognitive deficits
were a better predictor of functioning than positive symptoms
(hallucinations and delusions). Almost 15 years ago, Green et al'®
reported that cognitive impairment accounted for 20%—60% of
the variance in functional outcome in schizophrenia. This led to
a substantial increase in research into both the nature and causes
of cognitive deficits, as well as measures to improve cognition.
One of the difficulties for researchers was the lack of con-
sistency in the choice of instruments used to measure cognition
in schizophrenia. The investigators generally chose neuropsy-
chological tests that were sensitive to the particular domains
they were interested in, selecting from a large number of avail-
able tests. Most studies had quite small participant samples.

Therefore, comparison between studies was confounded by the
different methods of measurement, which made conducting
reviews and meta-analyses difficult.

To address this problem, the National Institute of
Mental Health established the Measurement and Treat-
ment Research to Improve Cognition in Schizophrenia
(MATRICS) project. This project brought together experts
from diverse backgrounds to develop a standardized bat-
tery of cognitive tests that covered the domains typically
affected in schizophrenia, and could be used to assess
improvement in clinical trials. A consensus neuropsycho-
logical battery of ten tests was developed.!”!® This battery
encompasses seven domains: speed of processing; atten-
tion/vigilance; working memory; verbal learning; visual
learning; reasoning and problem-solving; and social
cognition.'® Normative data for the MATRICS test battery
have been obtained for 300 adults.!” The MATRICS test
battery is now widely used and has allowed some stan-
dardization and comparison between studies. However, it
has mostly been adopted for trials of cognitive-enhancing
medications and is not so widely used in studies of other
forms of cognitive remediation. Further, the MATRICS
does not measure real-world function, which is perhaps
better addressed by assessment tools that require the subject
to undertake tasks such as planning an outing, following a
recipe, or changing an appointment time.?

Nature of the cognitive deficits

One of the earliest studies in this field was undertaken by
Saykin et al in 1994.2! They attempted to control for the
possible negative effects of medication by comparing first-
episode (never medicated) and previously treated (currently
unmedicated) subjects with schizophrenia. The two groups
had nearly identical profiles, but the chronic group had more
severe deficits. There was a pattern of generalized impair-
ment, particularly in verbal memory and learning, attention-
vigilance, and visual-motor processing and attention. The
impairment was greatest on tests of verbal memory and
learning. On average, the scores of the subjects with schizo-
phrenia were about two standard deviations below those
of the normal controls. Similarly, Bilder et al*> found that
94 subjects with first-episode schizophrenia had a general-
ized deficit on neuropsychological testing of approximately
1.5 standard deviations relative to a control group. Memory
showed the greatest impairment, followed by executive and
motor functions. Cognitive impairment is generally more
profound and pervasive in schizophrenia compared with
other psychotic disorders.?
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Longitudinal studies have shown that people with
schizophrenia have some cognitive impairment before the
illness begins. This becomes more pronounced during the
transition to psychosis and in the early years following
diagnosis. Generally, the deficits remain stable in the later
stages of the illness.?* According to the two-hit model,
the earlier vulnerability is apparent as a reduction in cogni-
tive function when compared with controls. At the time of
the second “hit”, through the prodromal period, there is a
deterioration in cognition which parallels the brain changes
seen at this time.?

Potential confounds in measuring

cognitive deficits in schizophrenia
There are a number of difficulties in accurately measuring
cognition in schizophrenia. People with schizophrenia often
have negative symptoms, including poor energy, lack of
motivation, anhedonia, and blunted affect. A person with
severe negative symptoms may well struggle to engage in
neuropsychological testing. The testing is often quite lengthy,
sometimes taking several hours, and lack of motivation and
energy can affect test performance. In addition, depression is
a common comorbid condition, with about a quarter of people
with schizophrenia meeting criteria for major depressive
disorder over their lifetime.?® Depression is itself associated
with impaired cognitive function; indeed, diminished ability
to think and concentrate are among the diagnostic criteria.”’
A person with comorbid schizophrenia and depression may
therefore have additional cognitive deficits not directly due
to their schizophrenia.

There is increasing awareness of the high rates of trauma
in people with schizophrenia. Exposure to adversity in
childhood, including physical, sexual and emotional abuse,
neglect, parental death, or bullying is associated with an
almost three-fold increase in the risk of developing a psy-
chotic illness.?® Experience of the illness and its treatment
can be traumatic. In addition, people with severe mental
illness are a vulnerable population, and often subject to
victimization. Post-traumatic stress disorder is associated
with cognitive deficits, especially in working memory, so
this can also be a factor contributing to poor performance
on cognitive tests.”

Medication is another potential confounding factor.
Many antipsychotic, antidepressant, and mood-stabilizing
medications are sedating, which will impact on attention and
speed of information processing. The high potency group of
antipsychotic drugs can cause extrapyramidal (parkinsonian)
side effects including tremor, rigidity and bradykinesia

(slowing of movements). These side effects will reduce the
ability to perform motor tasks, which are often part of neuro-
psychological test batteries. In addition, some antipsychotics
and antidepressants have anticholinergic properties, which are
associated with poorer performance on tests of memory.*

Drug and alcohol abuse or dependence are more common
in people with schizophrenia than in the general population.
In the Australian national survey of psychosis, halfthe sample
were diagnosed with alcohol abuse/dependence (50.5%)
and/or cannabis abuse/dependence (50.8%).!" Abuse of stimu-
lants and other illicit drugs was also high, with over 70% of
participants reporting lifetime use of these drugs.’! Both acute
use (such as mild intoxication whilst undertaking testing) and
chronic abuse of alcohol and cannabis are associated with
cognitive impairment, and again these factors may aggravate
poor cognitive function in people with schizophrenia.

Obesity (with an associated lack of exercise) and smok-
ing are common in schizophrenia. The possibility that a
proportion of people may suffer from sleep disorders, such
as sleep apnea, has just started to receive attention.’? If these
disorders are present, then they may contribute to daytime
sedation. The finding that obesity is associated with poorer
cognitive function in people with schizophrenia®® could
perhaps be partly a result of sleep disorders, but of course
there may be other explanations. In addition, elevated fasting
glucose, impaired glucose tolerance, and insulin resistance
are associated with poor cognitive performance and risk of
developing cognitive impairment, and recent studies have
shown that older people with diabetes have a higher risk of
cognitive decline.’* People with schizophrenia tend to have
abnormalities in glucose regulation and higher than normal
rates of diabetes,* so this may be another factor contributing
to cognitive impairment.

Educational achievement

Schizophrenia is often preceded by a prodromal period, during
which there is a gradual decline in function and onset of non-
specific subclinical symptoms. This most commonly occurs
during adolescence and therefore disrupts education. On
average, people with schizophrenia have lower education
achievement, and are less likely to attend tertiary institutions
or undertake trade training. This relatively lower educational
level needs to be taken into account when interpreting the
results of neuropsychological testing. Researchers often
utilize the National Adult Reading Test,* a test of premorbid
intelligence. This test is based on the assumption that verbal
ability remains relatively unaffected despite the decline in
cognitive ability that may follow the onset of illness and is
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used to retrospectively estimate intelligence quotient levels
in people with psychotic disorders before they became ill.

Social cognition

In addition to the problems with cognitive domains such as
memory, learning, concentration, and executive function,
people with schizophrenia also have difficulty with more subtle
aspects of social and emotional cognition. These difficulties are
most likely responsible for the very severe problems with social
interaction typically experienced by people with schizophrenia.
Social engagement can be quite limited, and people with
schizophrenia often live alone, with few friends and little
engagement in community activities. Problems in understand-
ing and reacting appropriately to social cues may contribute to
this failure of social inclusion and participation.

Social cognition is an aspect of cognitive function
that includes the ability to understand and manage social
interactions. Several components of social cognition have
been identified, including emotional intelligence, theory of
mind, and attributional style. These are assessed using tasks
such as identifying emotion in human faces, and inferring
how people might feel in specific situations represented in
cartoon pictures. Theory of mind refers to the ability to under-
stand mental states (eg, beliefs, desires, feelings, intentions)
in other people or oneself. As might be expected, deficits
in social cognition have been demonstrated in people with
schizophrenia.”3* A meta-analysis by Fett et al** showed that
social cognition accounted for 23% of the variance in func-
tional outcome in schizophrenia, identifying it as a target for
remediation. Earlier in the course of illness, impaired social
cognition may also be a risk factor for psychosis.*

Cognitive biases

It has been proposed that cognitive processes may play a
part in the development and maintenance of delusions. The
hypothesis is that delusions may arise from normal cogni-
tive mechanisms attempting to explain abnormal perceptual
experiences.” According to this theory, when an individual
experiences aberrant perceptions such as auditory hallucina-
tions, they search for an explanation using normal reasoning
processes, and this gives rise to delusional beliefs.

More recently, researchers have become increasingly
interested in the possibility that cognitive biases may con-
tribute to the onset and maintenance of delusions. This work
concerns two aspects of cognition, ie, biases in social cogni-
tion and biases in cognitive reasoning. The biases described
in people with delusions include: attribution biases, where
individuals exhibit an externalizing bias for negative events,

with an inclination to blame others, rather than the situation
or chance;* attention biases, in which individuals are selec-
tively attentive toward threat-related stimuli;* high need for
closure, which is a bias toward seeking definite answers to
avoid ambiguity but at the cost of accuracy;* impaired theory
of mind, which leads to biases in assessing the intentions of
others;* belief inflexibility, or a bias against disconfirming
evidence; and hypersalience of evidence-hypothesis matches,
where even weak matches between the available evidence and
existing beliefs or hypotheses are enhanced.*

Improving cognitive function

in schizophrenia

Over the last 20 years, enormous effort has been directed
toward trying to find treatments for the cognitive deficits
characteristic of schizophrenia. A number of approaches have
been used, including evaluating the effects of the second-
generation antipsychotic drugs and trials of drugs with the
potential to enhance cognition.

Psychological interventions began with simple tuition
in problem-solving and executive tasks. More sophisticated
methods have since been developed, delivered either via
individual work with a clinician or using computerized reme-
diation programs. Combinations of cognitive remediation and
vocational rehabilitation seem especially promising. Early
research into the remediation of deficits in social cognition
and addressing biases in reasoning has reported positive
results, but the numbers are small and many studies lack
adequate control data.

Medications
Antipsychotics

Initially, the second-generation antipsychotics were thought
to be associated with improvement in cognitive function.
Keefe et al*’ in a meta-analysis of 15 studies investigating
the effects of second-generation antipsychotics on cognitive
function found modest cognitive enhancement with these
drugs. However, when the Clinical Antipsychotic Trials of
Intervention Effectiveness study compared the effects of four
second-generation drugs with those of perphenazine, a first-
generation drug, on cognition, there were no significant
differences between the drugs.*® The 18-month follow-up
data tended to favor perphenazine. These results suggested
that perhaps the beneficial effects of the second-generation
antipsychotics had been overstated. Subsequently, it has
become apparent that practice effects may have made a
substantial contribution to the positive results of the earlier
studies.**>
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An electrophysiological study examining the effects of
clozapine on information processing found that treatment
with clozapine was associated with improved working
memory updating and executive processing,’! indicating that
clozapine may have unique actions in this regard. However
the risks and adverse effects of clozapine are such that it
is only used in treatment-resistant patients. Clozapine has
a high affinity for dopamine D4 receptors, leading to the
hypothesis that D4 receptor antagonism might be respon-
sible for the beneficial effects on cognition. Animal studies
suggest that drugs acting on the D4 receptor can influence
cognitive function,* but a study of sonepiprazole, a selec-
tive D4 dopamine antagonist, in patients with schizophrenia
yielded negative results.> However, clozapine has a range of
other actions, including effects on D2, 5-HT2, histaminic,
and muscarinic receptors, so these properties may also be
important in both its antipsychotic action and its apparent
cognitive benefits.

Cognitive-enhancing drugs

Drugs that have been shown to improve cognition in dementia
are an obvious starting point, and indeed there have been a
number of studies evaluating the capacity of acetylcholinest-
erase inhibitors to improve cognition in schizophrenia. The
results have been mixed, with negative trials of donepezil,**
rivastigmine,® and galantamine.’® However, some studies
do find benefit.’” A Cochrane review in 2011%® concluded
that whilst research favored the use of acetylcholinesterase
inhibitors in combination with antipsychotics, the evidence
was weak. Despite their ready availability, these drugs are not
widely prescribed in schizophrenia.

People with schizophrenia are about five times more
likely than the general population to use tobacco.*’ In addi-
tion, they tend to smoke more heavily than other smokers.
People with schizophrenia generally have a reduction in the
ability to ignore a repeated, irrelevant stimulus. This inabil-
ity to screen out irrelevant environmental inputs is termed
“impaired auditory sensory gating”. Ingestion of nicotine
normalizes the auditory sensory gating deficit, assisting peo-
ple with schizophrenia to negotiate complex environments.*
Smoking is also associated with other procognitive effects in
schizophrenia, but not in other psychiatric disorders.®!

Auditory sensory gating is associated with the o.7-nicotinic
receptor gene.®> Drugs acting on o7-nicotinic receptors
could therefore have the potential to improve cognition in
schizophrenia.®® In support of this theory, administration
of nicotine, via nicotine patches,* nasal spray,® or ciga-
rette smoking,* has been shown to improve performance

on some neuropsychological tests, particularly tests of
attention, in people with schizophrenia. However, advocat-
ing smoking to enhance cognition is impractical, given the
serious health consequences of smoking. Delivery via other
vehicles, such as patches, spray or lozenges is still associated
with the risks of addiction and withdrawal syndromes.*>’
A partial agonist at the a7 receptor, DMXB-A, (3-(2,4-
dimethoxybenzylidene)-anabaseine), has been evaluated
in schizophrenia but so far results in terms of cognition
have been disappointing.®® Verenicline, an a4B2 nicotinic
acetylcholine receptor partial agonist used to aid smoking
cessation, does seem to have some potential in enhancing
cognition, especially the increased cognitive impairment
related to tobacco cessation.®

Modafinil and its isomer armodafinil are effective for
daytime fatigue in people with narcolepsy or sleep disorders
associated with shift work. It therefore seems possible that
they might be useful in schizophrenia. Unfortunately, addi-
tion of modafinil to an antipsychotic regimen has not been
found to have beneficial effects on either daytime sleepiness
or cognitive function in patients with schizophrenia.”®”!

Glycogen synthase kinase (GSK)-3B is an enzyme
implicated in neurodevelopmental processes. A recent meta-
analysis has shown that the TT genotype of a single-nucleotide
polymorphism in GSK-3B (rs12630592) is associated with
reduced GSK-3f3 messenger (m)RNA in the post-mortem
prefrontal cortex, attenuated functional magnetic resonance
imaging prefrontal activity, reduced prefrontal cortical
thickness, and a diagnosis of schizophrenia.’? There is some
evidence that GSK-3f inhibitors can improve the cognitive
deficits associated with a range of different conditions.” In
addition, inhibition of GSK-3f attenuates the psychotomi-
metic effects of ketamine, which as noted above, is a drug
that antagonizes NMDA receptor function,” leading to the
suggestion that GSK-3p inhibitors might have a beneficial
effect in schizophrenia. However, definitive clinical trials
have not yet been undertaken.

As described above, there is considerable interest in the
glutamate system in schizophrenia. NMDA receptor activ-
ity can be modified by a range of drugs, including NMDA
receptor coagonists, glycine transporters inhibitors, ampa-
kines, metabotropic glutamate receptor 5 (mGluR5) agonists,
NMDA receptor partial agonists, and memantine. These
drugs have therefore been evaluated for their potential as
both antipsychotic and procognitive agents, but as yet only
ampakines appear to have cognitive benefits.”

Lin et al’® have recently reviewed current treatments for
cognitive impairment in schizophrenia, including drugs that
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act on dopamine, glutamate metabolism, y-aminobutyric acid
and serotonin systems, and oxytocin. They conclude that
these studies tend to be confounded by small sample sizes
and limited generalizability. They also note the potential
benefits of combining cognitive-enhancing medications with
nonpharmacological cognitive remediation.

Cognitive remediation therapy

A number of other targets for drug development have been
identified, but so far none of the drugs available have shown
substantial benefit in clinical trials.”” This lack of progress in
psychopharmacology has highlighted the need for effective
nonpharmacological methods of cognitive remediation.

Cognitive remediation therapy (CRT) aims to improve
cognitive processes, with the expectation that changes will be
durable over a substantial follow-up period and translate into
real-world benefit.”® Some of the earliest studies demonstrated
that it was possible to teach people with schizophrenia to
improve their performance on the Wisconsin Card Sorting
Test. Simple strategies such as vocalization (speaking aloud
whilst performing the task) have been shown to improve
performance on complex tasks.”

There are two main methods of CRT available. One-on-one
clinician-delivered CRT is very time-intensive and therefore
expensive. Computerized CRT is much cheaper to administer
and has the potential to benefit many more patients.®* Some
studies use a combination of the two methods; for example,
Royer et al®' describe using psychologist-assisted pencil and
paper exercises along with a computerized training program.

It makes sense to provide opportunities for the person to
utilize their improved cognitive skills, so that gains can be
consolidated. McGurk et al® found that a combination of
CRT and vocational rehabilitation was associated with an
increase in hours worked and job retention, and was more
effective than vocational rehabilitation alone. A study com-
paring CRT alone, functional skills training alone, and CRT
followed by functional skills training found that CRT was
associated with improved cognitive function, and functional
skills training improved social competence. Again, combined
treatment was superior.*

McGurk et al,® in a meta-analysis of cognitive remedia-
tion in schizophrenia, found that CRT resulted in significant
improvements, with a mean effect size of 0.41 for global cog-
nitive performance, 0.52 for verbal working memory, 0.41 for
attention and vigilance, and 0.47 for reasoning and problem-
solving. The effect sizes were smaller for less proximal outcome
measures, 0.36 for improvement in psychosocial functioning,
and 0.28 for symptomatic improvement. Many of the studies

had only small numbers of subjects, and were restricted to
comparisons between cognitive measures before and after CRT.
McGurk et al®* noted that many of these studies lacked mea-
sures of psychosocial outcome, and did not report long-term
follow-up. Wykes et al®* described a study using a clinician-
delivered CRT program in young people with schizophrenia.
The program required 40 hours of individual work with each
patient. Tasks were designed to improve information processing
strategies and included components of remembering, complex
planning, and problem-solving. Three cognitive outcome mea-
sures were selected, and comparisons between the CRT group
and the control group found statistically significant improve-
ment in only one of these measures, with no significant effect
of CRT on symptom severity or social functioning. There is
some controversy about whether such modest gains are worth
the investment of time and expertise.®

Cognitive adaptation training

Simple strategies such as diaries, calendars, and systems to
remember important information can be useful. Whilst these
measures are obviously helpful to ensure appointments and
other commitments are not missed, they can also be used
to prompt activities such as showering and domestic tasks.
Mobile phone reminders and medication administration aids
can help with medication adherence. Cognitive adaptation
training®® is a structured program that utilizes these practical
measures, providing external support to improve function.

Social cognition therapy

A number of social cognition remediation programs have been
developed. Evaluations of these programs have been encourag-
ing, especially in regards to improving emotional perception,
and robust improvements in facial affect recognition have
been reported.” As with CRT, computerized social cognitive
training programs have been developed. These programs
have the advantages of being more widely available and less
expensive,*® and do show promise in preliminary studies with
small numbers of subjects. Computer-assisted CRT and social
cognitive group exercises have been combined in a program
called cognitive enhancement therapy, which again has been
shown to be effective.® However, as yet, these therapies have
only been established and evaluated within research programs
and have not been widely utilized in clinical services.

Metacognitive training

Metacognitive training aims to directly address the cog-
nitive biases thought to underlie delusional beliefs.*
Metacognitive training is generally delivered in small groups
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with an educational format, and initial results have been
promising.”!

Neurostimulation

Neurostimulation treatments such as repetitive transcranial
magnetic stimulation and transcranial direct current stimula-
tion tend to be more widely used in depression but may also
be useful for people with schizophrenia.”> These methods
do not require an anesthetic, are safe, and are generally
well accepted by patients. Repetitive transcranial magnetic
stimulation has been available for longer than direct current
stimulation, so there is a more solid body of research regarding
this form of neurostimulation in schizophrenia.”® The focus
has been on hallucinations®** and negative symptoms,’*-%
but there is some suggestion that cognition can be improved.”
Transcranial direct current stimulation machines are cheaper
and application is easier, so in the long-term, if this method of
treatment is shown to be effective, this may be more widely
adopted. Current studies include combining transcranial direct
current stimulation with CRT.!® Other approaches, such as
paired associative stimulation and theta-burst stimulation,
are in their incipient stages in the study and treatment of
schizophrenia, with promising early results. There is some
suggestion that repetitive transcranial magnetic stimulation
might reduce cravings for tobacco, and this may be promising
for the many people with schizophrenia who smoke.!?!

Conclusion

The importance of cognitive impairment in schizophrenia,
involving both neurocognition and social cognition, is well
established. Results of clinical trials of medications aiming
to enhance cognition have so far not produced a drug that
has been demonstrated to be effective. Psychological strate-
gies seem to be more promising, but research has yet to be
translated into clinical practice. Clinical practice guidelines
are equivocal about the role of cognitive remediation and
other strategies (National Institute for Health and Care Excel-
lence guidelines),'* calling for further large, well conducted
trials. Neurostimulation treatments are exciting, but only very
preliminary research is available thus far. Much more robust
data from large well conducted trials are needed. These trials
should evaluate combinations of treatment, given that there
does appear to be potential synergy.

However, the results thus far do justify more widespread
use of interventions that have evidence for efficacy, are rea-
sonably low-cost, and do not have obvious adverse effects,
such as computerized CRT. The lack of widespread adoption
of these interventions in clinical services reflects a number

of real-world factors. Clinicians may have an inability to
move beyond the established paradigm of medications and
various forms of case management and rehabilitation. In
addition, whilst the costs are not great, mental health services
generally have budgetary constraints. New pharmacological
treatments are in general widely promoted by their manu-
facturers, whereas psychological treatments lack this level of
promotion and clinician education. Psychological strategies
to enhance cognition rely on the efforts of researchers to com-
municate their findings and advocate for the methods shown
to be beneficial, but researchers do not have the marketing
skills and resources of a large pharmaceutical company.
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