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Cognitive impairment in psychotic 
illness: prevalence, profile of impairment, 
developmental course, and treatment 
considerations
Amanda McCleery, PhD; Keith H. Nuechterlein, PhD

Despite effective pharmacological treatments for psychotic symptoms (eg, hallucinations, delusions), functional outcomes 
for people with psychotic disorders are often disappointing. Although it is not included in the diagnostic criteria for 
psychotic disorders, cognitive impairment is one of the strongest determinants of community functioning in this clinical 
population, and thus it is an important target for intervention. In this review, we discuss the major areas of research 
regarding impaired cognition in psychotic illness. The specific topics covered include: (i) the prevalence of cognitive 
impairment in psychotic disorders; (ii) the profile and magnitude of cognitive impairment in psychotic disorders; (iii) the 
developmental course of cognitive impairment; (iv) the longitudinal stability of cognitive impairment; and (v) treatment 
approaches to improve cognitive performance in people with psychotic disorders.
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Introduction

Psychosis refers to a constellation of symptoms categorized 
as positive (eg, delusions, hallucinations), disorganized 
(eg, odd speech and behavior), or negative (eg, anhedonia, 
avolition). These symptoms occur in primary psychotic 
disorders (eg, schizophreniform disorder, schizophrenia, 
schizoaffective disorder) and the affective psychoses (eg, 
bipolar disorder with psychotic features, major depressive 
disorder with psychotic features), but can also occur in 
certain general medical cognitions or following exposure 
to some medications, substances, or alcohol. Schizophrenia, 
arguably the most severe and persistent psychotic illness, 

has a lifetime prevalence of about 1%, while psychosis more 
broadly is estimated to impact roughly 3% of the popu-
lation.1 Beyond the clinical symptoms of psychosis, the 
majority of individuals with primary psychotic disorders 
or affective psychosis also exhibit significantly impaired 
cognition. These impairments are indicated by reduced 
performance on neuropsychological testing, and have 
serious consequences for functional recovery in this clin-
ical population. 

Although early descriptions of schizophrenia by Kraepelin 
did emphasize cognitive decline (ie, “dementia praecox” 
or premature dementia), the dramatic positive symptoms 
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of psychosis have historically been the primary focus of 
treatment efforts. However, despite effective pharmacolog-
ical treatments for positive symptoms, functional outcomes 
for people with psychotic disorders are often disappointing. 
Indeed, schizophrenia is a leading cause of disability world-
wide.2 Since the 1990s there has 
been a renewed interest in cogni-
tion in the psychoses, as well as a 
growing recognition that psychotic 
illnesses are cognitive disorders.3,4 
Notably, cognitive performance is 
one of the strongest determinants of 
community functioning in people 
with psychotic disorders.5,6 Thus, 
cognition has been established as 
an important treatment target to 
improve functional outcomes in 
people with psychosis.

In this review, we discuss a few of the major questions 
researchers have grappled with regarding cognition in psychotic 
illness. Specifically, what proportion of patients are impacted 
by cognitive impairment? What is the profile and magnitude of 
cognitive impairment? When do cognitive impairments occur 
during the illness course, and do they worsen over time? And 
finally, can we intervene to improve cognition? 

Who is impacted by impaired cognition?

Cognitive impairment in primary psychotic disorders is 
ubiquitous, with approximately 80% of patients exhibiting 
clinically significant impairment (ie, at least one standard 
deviation below the population mean).7-9 Notably, there is 
a subset of individuals who perform within normal limits10 
or in the superior range on neuropsychological tests.11 
However, even in the absence of clinically significant cogni-
tive impairment, it has been argued that all individuals with 
a primary psychotic disorder perform at a level below what 
would be expected had they never developed a psychotic 
illness.12,13 Evidence for this assertion can be found in 
studies of monozygotic twins discordant for schizophrenia14 
and studies comparing cognitive performance with expecta-
tions based on estimates of the individual’s premorbid level 
of intellectual functioning.11,15,16

Compared with the vast literature in primary psychotic 
disorders, there are far fewer studies of the prevalence of 

cognitive impairment in the affective psychoses. The avail-
able evidence does suggest that cognitive impairment is 
common, with one study reporting approximately 60% of 
patients with affective psychoses exhibit clinically signifi-
cant cognitive impairment.9 However, the rates of cognitive 

impairment in affective psychoses are 
significantly lower than those observed 
in primary psychotic disorders.9 

What are the cognitive deficits 
in psychotic illness?

To date, several comprehensive meta-an-
alytic reviews have been published 
comparing cognitive performance of 
individuals with schizophrenia with 
that of healthy adults. These empirical 
reviews consistently show markedly 
impaired performance across a wide 

range of cognitive tests and domains in schizophrenia, with 
mean effect sizes in the large range.17-20 Notably, effects 
tend to be somewhat larger for tests assessing memory17-20 
and processing speed,17 and slightly smaller for measures 
of language and vocabulary17-20 and spatial reasoning.17,20 

Cognitive impairment in schizophrenia is not appreciably 
moderated by clinical factors such as duration of illness or 
positive symptom burden.17 However, men may have more 
severe cognitive impairments, as larger effect sizes tend 
to be reported in studies with greater proportions of male 
patients.17,18 While the Schaefer et al17 review did not find 
a significant association between age of onset and magni-
tude of cognitive impairment, it has been reported elsewhere 
that more severe cognitive impairments are associated with 
youth-onset schizophrenia (ie, onset prior to 19 years of 
age), particularly for general intellectual functioning, 
processing speed, memory, and executive functions.21 

While a similar pattern of diffuse cognitive impairment 
is observed in schizoaffective disorder, the magnitude of 
impairment may be marginally reduced compared with 
schizophrenia. When cognitive performance of individuals 
with schizoaffective disorder are directly compared with 
those with schizophrenia, better performance is evident 
in schizoaffective disorder across a wide range of cogni-
tive tests. However, these effects are small (d’s<0.32), 
suggesting limited clinical significance.22 Compared with 

Cognitive performance  
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community functioning  
in people with psychotic 
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healthy adults, individuals with affective psychoses exhibit 
moderate to large deficits across cognitive tasks, with the 
largest patient-control differences observed for tests of 
attention, verbal fluency, and learning and memory.22,23 
However, the magnitude of cognitive impairment in 
affective psychoses is attenuated compared with schizo-
phrenia.22 

One notable limitation of the research reviewed above is 
a lack of consensus regarding how cognition is assessed, 
both in terms of the specific cognitive tests administered, 
and the breadth of cognitive domains assessed. This lack 
of consistency makes direct comparison of findings across 
diagnostic groups and across studies very difficult. This 
has also been a tremendous barrier for treatment research, 
particularly for clinical trials of cognitive enhancing phar-
macological agents and psychosocial interventions.24 In 
2004, the National Institute of Mental Health (NIMH) 
launched the MATRICS (Measurement and Treatment 
Research to Improve Cognition in Schizophrenia) initia-
tive, which included a series of consensus meetings with 
experts from academia, industry, and government in 
multiple fields focusing on the methods that should be used 

in clinical trials to evaluate cognition-enhancing treat-
ments for schizophrenia.24,25 The MATRICS Consensus 
Cognitive Battery (MCCB),26 an FDA-recommended 
compendium of cognitive tasks, was a key product of the 
MATRICS initiative. 

Creation of the MCCB involved a multistep process27 that 
included consensus meetings to identify the important 
cognitive domains and candidate tests for each domain,28,29 
evaluation of candidate tests and selection of the final test 
battery,30 and co-norming the test battery on a representative 
sample of healthy adults.31 Seven cognitive domains were 
identified for inclusion in the MCCB: Speed of Processing, 
Attention/Vigilance, Working Memory, Verbal Learning, 
Visual Learning, Reasoning and Problem Solving, and 
Social Cognition. This seven-factor structure has since 
been supported with confirmatory factor analysis.32 Of the 
90 candidate tests evaluated, 10 were selected for the final 
MCCB battery based on factors such as test-retest reliability, 
utility as a repeated measure, relationship to functional 
outcome, tolerability (for patients), and practicality (for 
test administrators). The MCCB tests and their respective 
cognitive domains are listed in Table I. 

DOMAIN TEST PERFORMANCE INDEX

Speed of Processing BACS Symbol Coding Test (BACS SC) Total number correct

Category Fluency Test, Animal Naming (Fluency) Total number of animals named in 60 s

Trail Making Test, Part A (TMTA) Time to completion

Attention/Vigilance Continuous Performance Test, Identical Pairs (CPT-IP) Overall d‘

Working Memory WMS 3rd ed., Spatial Span (WMS-III SS) Sum of raw scores on forward and 
backward conditions

Letter-Number Span Test (LNS) Number of correct trials

Verbal Learning Hopkins Verbal Learning Test – Revised (HVLT-R) Total number of words recalled correc-
tly over three learning trials

Visual Learning Brief Visual Memory Test – Revised (BVMT-R) Total recall score over 3 learning trials

Reasoning & Problem 
Solving

NAB Mazes Subtest (NAB Mazes) Total raw score

Social Cognition MSCEIT Managing Emotions Standard score across all responses

Table I. MATRICS Consensus Cognitive Battery (MCCB) domains, tests, and performance indices. BAC, Brief Assessment  
of Cognition in Schizophrenia; WMS-III: Wechsler Memory Scale – 3rd Ed; NAB: Neuropsychological Assessment Battery;  
MSCEIT: Mayer-Salovey-Caruso Emotional Intelligence Test. 



242 • DIALOGUES IN CLINICAL NEUROSCIENCE • Vol 21 • No. 3 • 2019

Original article
Cognitive impairment in psychotic illness - McCleery, Nuechterlein

Adoption of the MCCB as a neuropsychological test 
battery in psychosis research is on the rise. At the time 
of this writing, ClinicalTrials.gov, an online registry of 
clinical trials across the globe maintained by the National 
Institutes of Health and National Library of Medicine, 
lists over 100 studies that employ the MCCB. Official 
translations of the battery are available for over 20 
languages, and normative data on healthy adults have 
been collected in 10 countries in seven of the languages. 

As a group, individuals with schizophrenia or schizoaf-
fective disorder exhibit marked impairment across all 
seven MCCB domains, with performance ranging from 
about 1.0 to 1.7 SD below that of the healthy adult 
normative sample.33 Relatively greater impairment is 
noted for the Speed of Processing and Working Memory 
domains, and relatively less impairment for Reasoning 
and Problem Solving. As the MCCB is adopted by an 
increasing number of clinical researchers, we expect 
profiles of MCCB impairment for different diagnostic 
groups to emerge. A recent study comparing MCCB 
performance in bipolar disorder with psychotic features, 
schizophrenia, and healthy adults found intermediate 
performance in the affective psychosis group.34 Although 
the bipolar group was uniformly impaired compared with 
healthy adults on all MCCB domains with the excep-
tion of Social Cognition, the magnitude of impairment 
in bipolar was smaller compared with the schizophrenia 
group (ie, bipolar group performance approximately 0.5 
SD below healthy adults). 

What is the developmental course of cognitive 
impairment in psychotic illness?

Roughly coinciding with the renewed interest on cognition 
in schizophrenia, there was a shift in the conceptualiza-
tion of psychotic illness from that of a neurodegenera-
tive disorder to that of a neurodevelopmental disorder.35,36 
Evidence accumulated to indicate that subtle neurological 
and motor abnormalities preceded the onset of psychotic 
symptoms by many years,37,38 raising questions regarding 
the developmental course of cognitive impairment in 
psychotic disorders. One question researchers have wres-
tled with is about the timing of cognitive impairment during 
the illness course. Specifically, are cognitive impairments 
present at the onset of psychosis, or perhaps does cognitive 
impairment precede the onset of psychosis? 

To address the questions about the onset of cognitive 
impairment, we turn to studies examining cognition at 
early stages of the illness with recent onset (RO) psychosis 
(ie, individuals within the first few years of psychotic 
illness onset) and in samples at genetic high risk (GHR) 
(ie, first-degree relatives of schizophrenia probands) 
or clinical high risk (CHR, ie, individuals putatively 
prodromal for a psychotic illness). Results from a compre-
hensive meta-analytic review of 47 studies of cognition 
RO psychotic disorders indicate that marked cognitive 
impairment is already present at the onset of the illness.39 
Large effect sizes (SMD=-0.74 to -1.20) were evident 
in all of the ten cognitive domains assessed (ie, general 
cognitive ability, immediate verbal memory, delayed 
verbal memory, immediate nonverbal memory, processing 
speed, language, executive functioning, working memory, 
vigilance, motor skills, social cognition). Notably, the 
magnitude of these effects in RO psychosis mirror those 
observed in well-established psychotic illness.17-20 Similar 
impairments are also evident in unmedicated RO psychosis 
samples,40 indicating that cognitive impairments are not 
simply an artifact of exposure to psychotropic medications. 
The MCCB performance profile and magnitude of impair-
ment in a sample of 105 people with RO schizophrenia 
was remarkably similar to that of individuals with chronic 
schizophrenia, although there was evidence for mild rela-
tive sparing of Working Memory and Social Cognition 
in the RO sample.41 Longitudinal research, reviewed in 
the next section, adds further information concerning 
subtle declines in some cognitive domains occur during 
the course of illness. 

Studies of groups at increased risk for development of 
schizophrenia address the issue of whether cognitive defi-
cits actually precede the first psychotic episode rather than 
have an onset with psychotic symptoms. The initial attempts 
to address this issue focused on first-degree relatives of 
schizophrenia patients, particularly children born to a parent 
with schizophrenia. Given that first-degree relatives have 
a 10-fold increased risk of schizophrenia compared with 
the general population and often share some schizophrenia 
susceptibility genes with their ill family member, this 
group is at increased genetic risk and has been examined to 
detect cognitive deficits that may reflect aspects of genetic 
vulnerability to develop this disorder. A series of studies 
of GHR samples documented that an attenuated magni-
tude of cognitive deficits are present.42,43 A meta-analysis 
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by Snitz, MacDonald, and Carter,44 examining studies that 
included first-degree relatives of schizophrenia probands 
and demographically matched comparison samples, summa-
rized this literature. First-degree relatives show a deficit in 
several domains of cognition, including processing speed, 
sustained attention, working memory, verbal memory, visual 
memory, and reasoning and problem solving, with deficits in 
sustained attention being among the largest.44 These cogni-
tive deficits are approximately half the magnitude of those 
typically found among schizophrenia patients. Furthermore, 
a longitudinal study of a sample of children born to a parent 
with schizophrenia found that those children who devel-
oped schizophrenia spectrum disorders by age 25 had shown 
sustained attention deficits at age 12.45 Thus, the literature 
suggests that cognitive deficits occur at attenuated levels 
in GHR groups and may be genetic susceptibility indica-
tors in those who have not yet experienced any psychotic 
symptoms.

Studies of CHR samples have started to add further evidence 
about the onset of cognitive deficits. Impairments across 
cognitive domains are evident, but the effect sizes tend to 
be smaller than those observed in RO psychosis and well-es-
tablished psychotic illness. A meta-analysis of 19 studies 
reported small to medium effect sizes (g=-0.18 to -0.40) 
across the nine cognitive domains assessed (ie, general intel-
ligence, verbal fluency, processing speed, attention, visual 
memory, verbal memory, working memory, executive func-
tioning, and social cognition).46 

Notably, like GHR samples, CHR samples are very hetero-
geneous, and only a subset of these individuals go on to 
develop a psychotic illness. Thus, the magnitude of cogni-
tive impairment in the CHR group as a whole may be less 
helpful to address questions about the developmental course 
of cognitive impairment in psychotic illness compared with 
the magnitude of impairment for the CHR subgroup that 
later develops psychosis (CHR+). In some published CHR 
studies, researchers report later clinical status (ie, whether 
the individual transitioned to psychotic illness within a spec-
ified follow-up period or not). Fusar-Poli et al46 report that in 
the seven studies included in the meta-analysis that reported 
follow-up clinical status, the CHR+ group evidenced signifi-
cantly greater impairment in general intelligence, verbal 
fluency, verbal and visual memory, and working memory 
compared with the CHR group who did not transition to 
psychosis during the follow-up period (CHR-). A subsequent 

meta-analysis of nine studies comparing baseline cognitive 
performance in CHR+ to CHR- found significantly poorer 
performance on tasks of working memory (ES=-0.29) and 
visual learning (ES=-0.40) in the CHR+ group.47 Finally, a 
2-year longitudinal study comparing cognitive performance 
in CHR and healthy comparison subjects found that base-
line cognitive impairment was especially severe among 
the CHR+ group.48 Moreover, in the entire CHR sample, 
severity of cognitive impairment at the baseline assessment 
was associated with increased risk for subsequent conver-
sion to psychotic illness and non-remission of CHR status 
over follow-up.48 

A recent study comparing MCCB performance in a large 
sample of CHR (n=205), a RO psychosis group (n=28), a 
“help-seeking” comparison group (ie, individuals who did 
not meet CHR criteria, but were nonetheless seeking mental 
health services; n=89), and a healthy comparison group 
(n=60) found moderate impairment in Speed of Processing 
and Attention/Vigilance in the entire CHR group compared 
with the healthy comparison sample (d=0.63 to 0.69), 
while the RO psychosis group exhibited greater magni-
tude of impairment across domains (d=-0.72 to -1.09).49 
While the MCCB profile of the entire CHR group closely 
resembled that of the help-seeking comparison group, the 
MCCB profile for the CHR+ group (n=12) was extraor-
dinarily similar to that of the RO psychosis group. These 
CHR+ participants significantly differed from the healthy 
comparison group in Speed of Processing (d=1.10), Verbal 
Learning and Memory (d=1.12), and MCCB overall 
composite score (d=1.12). Thus, the pattern and magnitude 
of cognitive impairment in this CHR+ group closely resem-
bled impairment observed in individuals with an established 
psychotic illness. 

Taken together, the results of the GHR and CHR studies 
conducted to date support the view that significant cognitive 
deficits precede the onset of psychotic symptoms. Attenu-
ation of effect sizes in GHR and CHR samples compared 
with established psychotic disorders likely reflects heteroge-
neity of these high-risk samples with respect to future clin-
ical outcomes (ie, eventual transition to psychotic illness, 
stability or remission of subclinical symptoms, etc), at least 
in part. However, although more data are needed, the avail-
able evidence suggests that the pattern and magnitude of 
cognitive impairment in CHR+ may not substantially differ 
from that observed in established psychotic disorders. 
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Does cognition progressively deteriorate over 
the illness course?

Having established that cognitive impairment precedes the 
onset of psychotic illness, consistent with a neurodevelop-
mental conceptualization of psychotic disorders, questions 
remain regarding the longitudinal stability of cognitive 
impairment. Does cognition progressively deteriorate over 
the course of illness, or are the impairments relatively 
stable? Although the studies reviewed above reporting 
effect sizes in CHR+, RO psychosis, and well-established 
psychosis do not suggest major differences in performance 
across phases of illness; only longitudinal studies can 
directly address questions about stability. 

Evidence from longitudinal studies in CHR are consistent 
with stability, and in some cases slight improvement, of 
cognitive performance over short-term (2 years)48 and long-
term (10 years) follow-up periods.50 Indeed, a meta-anal-
ysis of 25 longitudinal studies of CHR, RO psychosis, and 
healthy comparison subjects found no evidence for progres-
sive decline over follow-up (range= 0.5 to 7 years) in the 
CHR group.51 Thus, the cross-sectional studies described 
in the previous section indicate that impaired cognition is 
already present during prodromal phase of psychotic illness, 
and there is no compelling longitudinal evidence for signif-
icant progressive deterioration of cognition during the tran-
sition to psychotic illness. 

Similar evidence for stability is evident in longitudinal 
studies of RO psychotic illness over 1 to 5 years.51,52 
Stability is also reported over longer periods. A 10-year 
follow-up of 171 RO psychosis patients who participated 
in the OPUS early intervention study reported no signifi-
cant change in performance on tasks of processing speed, 
set-shifting, verbal fluency, and design fluency, indicating 
stability of cognitive performance over 10 years.53 Likewise, 
two additional smaller-scale follow-up studies also support 
stability of cognition over 10 years in RO psychosis.54,55 
Thus, these longitudinal studies do not support progressive 
deterioration of cognition during the transition between the 
early and well-established (ie, chronic) phases of psychotic 
illness. Notably, these longitudinal studies did not involve 
interventions that specifically targeted cognition.

Finally, most longitudinal studies do not support progres-
sive cognitive decline during the chronic phase of psychotic 

illness, but there is heterogeneity in the course. A meta-anal-
ysis of 53 longitudinal studies of cognition in chronic 
schizophrenia found no evidence for decline in cognitive 
performance over follow-up (mean follow-up period=12 
months, median=4 months).56 However, a study of cognitive 
trajectories over a 3.5-year follow-up period indicated hetero-
geneity of cognitive outcomes in a large sample with chronic 
schizophrenia.57 Specifically, cognitive stability was reported 
for 50% of the schizophrenia sample (ie, mean change of 
0.03 points per year on the Mattis Dementia Rating Scale), 
a modestly declining trajectory for 40% (ie, mean change of 
-0.43 MDRS points per year), and rapidly declining trajec-
tory for the remaining 10% (ie, mean change of -2.11 MDRS 
points per year). A declining trajectory was associated with 
factors such as living in a board-and-care facility (ie, not 
living independently), greater negative symptom burden, 
and an earlier age of onset of psychotic illness. Regarding 
cognitive changes later in life, a meta-analysis of 14 longitu-
dinal studies of cognition in older adults with schizophrenia 
reported small effect sizes (d=-0.10) for change in cognitive 
functioning over follow-up (mean follow-up period=2.21 
years, range=1-6 years), indicating that cognitive perfor-
mance did not appreciably decline.58 However, marked 
cognitive decline late in life has been reported for people 
with a significant history of institutionalization.59-61 These 
findings, along with those of Thompson et al,57 suggest  
long-term stability of cognitive impairment for the majority 
of people with psychotic illness, but that a subset of individ-
uals will experience progressive deterioration of cognitive 
functioning, especially in later life. 

How can we treat impaired cognition in 
psychotic illness?

Previously, we established that cognition is an important 
treatment target, given the strong association between 
cognition and functional outcomes in people with psychotic 
disorders. In this section, we consider the status of research 
aimed to improve impaired cognition in psychotic illnesses. 
Most research efforts in this area fall into either relatively 
established approaches such as cognitive enhancing phar-
macological agents or cognitive training programs, or 
relatively nascent approaches such as physical exercise or 
neurostimulation. 

Results from large-scale studies and meta-analytic reviews 
indicate that antipsychotic medications can yield modest 
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beneficial effects on cognitive functioning in people with 
psychotic disorders, although the findings have been incon-
sistent regarding whether atypical antipsychotics confer 
greater effects than typicals.62,63 Notably, detrimental effects 
of antipsychotics on cognition are also possible, and have 
been associated with very high D2 receptor occupancy level, 
very high dosing, polypharmacy, and co-occurring use of 
anticholinergic medications.64,65 

Cognitive enhancing agents are pharmaceuticals that are 
posited to improve cognitive performance by acting on rele-
vant neurotransmitter systems, typically the glutamatergic 
and cholinergic systems. The results of individual studies 
have been mixed, and a recent meta-analysis of 93 studies 
comparing cognitive enhancing agents to placebo reported a 
small (g=0.10) but significant effect of cognitive enhancers 
on overall cognition, but no significant effects on indi-
vidual cognitive domains.66 When individual neurotrans-
mitter systems were considered, small positive effects 
were reported for glutamatergic (overall cognition g=0.19, 
working memory g=0.13) and cholinergic agents (working 
memory g=0.26). Major limitations of this literature are that 
many studies are underpowered to detect effects, studies 
investigating agents that act on neurotransmitter systems 
other than the glutamatergic and cholinergic systems are 
few, and the treatment durations are brief.66,67 

Cognitive training (CT) refers to psychosocial interven-
tions that aim to improve cognitive performance through 
repeated practice to retrain a particular cognitive domain (ie, 
a restorative approach) or to offset cognitive impairment via 
cognitive strategies or environmental accommodations (ie, a 
compensatory approach).68 CT interventions can be admin-
istered individually via computer programs, and training 
effects can be bolstered through group discussions designed 
to generalize gains on the trained CT tasks to activities of 
daily life (ie, “bridging groups”).69 The results of clinical 
trials of CT have been promising regarding improvements 
on trained tasks, cognitive performance, and community 
functioning outcomes.70-73 However, some studies report 
minimal transfer of CT gains to untrained cognitive tasks 
and community functioning.74-76 A meta-analysis suggested 
that CT in the context of an active rehabilitation program 
may produce larger cognitive and community functioning 
improvements than CT alone.73 Further research to identify 
predictors of treatment response and important aspects of 
CT that promote transfer of gains (eg, content area, delivery 

format, and intensity/dosing of CT, inclusion of a bridging 
component, timing of treatment during illness course, etc) 
is warranted. 

Enhancing cognitive performance in psychotic illness 
through physical exercise and neurostimulation (eg, tran-
scranial direct current stimulation, tDCS) is an exciting area 
of cognitive rehabilitation research. These methods have 
been investigated in isolation, and as part of a combined 
intervention with CT. Although the literature for these 
interventions is small, the results so far have been encour-
aging. A recent review of ten trials of physical exercise in 
schizophrenia reported small to medium effects on global 
cognition (g=0.33) and working memory (g=0.39), and 
medium effects for social cognition (g=0.71) and attention 
(g=0.66).77 An empirical review of six studies comparing 
active tDCS stimulation to sham reports small positive 
effects of active tDCS for working memory and attention.78 

Concluding remarks

In this review we established that: (i) impaired cognition 
impacts the vast majority of individuals with psychotic illness; 
(ii) the cognitive impairments are diffuse (ie, impairment is 
evident across many cognitive domains) and the effects are 
large in magnitude; (iii) cognitive impairment is present prior 
to onset of psychotic illness; and (iv) for the most part, is 
relatively stable over time. Cognitive performance is a robust 
predictor of community functioning in people with psychotic 
disorders, and thus is an important target for intervention. 
Cognitive rehabilitation for psychotic disorders is a growing 
area of research. To date, most research efforts have focused 
on cognitive enhancing pharmacological agents and cognitive 
training (CT). Some trials of glutamatergic and cholinergic 
pharmaceutical agents have yielded modest improvements in 
overall cognition and working memory. CT has demonstrated 
efficacy, but further research is needed to identify predictors 
of treatment response and the factors that promote general-
ization of treatment gains. Physical exercise and neurostimu-
lation are exciting and promising new areas of investigation, 
and it is possible that combining these novel treatments with 
other modalities (eg, combining exercise with CT) may yield 
greater cognitive gains. n

Disclosure/Acknowledgements: Dr McCleery is supported 
by a career development award from NIMH (K23 
MH108829). Dr McCleery has received compensation from 



References

1. Perälä J, Suvisaari J, Saarni SI, et al. Lifetime 
prevalence of psychotic and bipolar I disorders 
in a general population. Arch Gen Psychiatry. 
2007;64(1):19. doi:10.1001/archpsyc.64.1.19.
2. WHO. Global Health Estimates 2016: Disease 
Burden by Cause, Age, Sex, by Country and by 
Region, 2000-2016. Geneva, Switzerland: World 
Health Organisation; 2018.
3. Green MF, Nuechterlein KH. Should schizo-
phrenia be treated as a neurocognitive disorder? 
Schizophr Bull. 1999;25(2):309-319. http://www.
ncbi.nlm.nih.gov/pubmed/10416733. Accessed 
February 8, 2015.
4. Kahn RS, Keefe RSE. Schizophrenia is a cog-
nitive illness: time for a change in focus. JAMA 
Psychiatry. 2013;70(10):1107-1112.
5. Green MF. What are the functional consequenc-
es of neurocognitive deficits in schizophrenia? Am 
J Psychiatry. 1996;153(3):321.
6. Fett A-KJKJ, Viechtbauer W, Dominguez M-G 
de G, Penn DL, van Os J, Krabbendam L. The 
Relationship between Neurocognition and Social 
Cognition with Functional Outcomes in Schizo-
phrenia: A Meta-Analysis. Vol 35. 2011:573-588. 
doi:10.1016/j.neubiorev.2010.07.001.
7. Palmer BW, Heaton RK, Paulsen JS, et al. Is it 
possible to be schizophrenic yet neuropsycholog-
ically normal? Neuropsychology. 1997;11(3):437.
8. Keefe RSE, Fenton WS. How should DSM-V 
criteria for schizophrenia include cognitive im-
pairment? Schizophr Bull. 2007;33(4):912-920. 
doi:10.1093/schbul/sbm046.
9. Reichenberg A, Harvey PD, Bowie CR, et al. 
Neuropsychological function and dysfunction 
in schizophrenia and psychotic affective disor-
ders. Schizophr Bull. 2009;35(5):1022-1029. 
doi:10.1093/schbul/sbn044.
10. Allen DN, Goldstein G, Warnick E. A consid-
eration of neuropsychologically normal schizo-
phrenia. J Int Neuropsychol Soc. 2003;9(1):56-63. 
http://www.ncbi.nlm.nih.gov/pubmed/12570358. 
11. Vaskinn A, Ueland T, Melle I, Agartz I, Andre-
assen OA, Sundet K. Neurocognitive decrements 
are present in intellectually superior schizophrenia. 
Front Psychiatry. 2014;5:45.
12. Keefe RSE, Eesley CE, Poe MP. Defining a 
cognitive function decrement in schizophrenia. 
Biol Psychiatry. 2005;57(6):688-691.
13. Wilk CM, Gold JM, McMahon RP, Humber K, 
Iannone VN, Buchanan RW. No, it is not possible 
to be schizophrenic yet neuropsychologically nor-
mal. Neuropsychology. 2005;19(6):778.

14. Goldberg TE, Ragland JD, Torrey EF, Gold 
JM, Bigelow LB, Weinberger DR. Neuropsy-
chological assessment of monozygotic twins dis-
cordant for schizophrenia. Arch Gen Psychiatry. 
1990;47(11):1066-1072.
15. Kremen WS, Seidman LJ, Faraone S V, Toom-
ey R, Tsuang MT. The paradox of normal neuro-
psychological function in schizophrenia. J Abnorm 
Psychol. 2000;109(4):743.
16. Holthausen EAE, Wiersma D, Sitskoorn MM, 
et al. Schizophrenic patients without neuropsy-
chological deficits: subgroup, disease severity 
or cognitive compensation? Psychiatry Res. 
2002;112(1):1-11. http://www.ncbi.nlm.nih.gov/
pubmed/12379446. Accessed April 21, 2019.
17. Schaefer J, Giangrande E, Weinberger DR, 
Dickinson D. The global cognitive impairment in 
schizophrenia: consistent over decades and around 
the world. Schizophr Res. 2013;150(1):42-50.
18. Fioravanti M, Bianchi V, Cinti ME. Cognitive 
deficits in schizophrenia: an updated metanaly-
sis of the scientific evidence. BMC Psychiatry. 
2012;12(1):64. doi:10.1186/1471-244X-12-64.
19. Fioravanti M, Carlone O, Vitale B, Cinti ME, 
Clare L. A meta-analysis of cognitive deficits in 
adults with a diagnosis of schizophrenia. Neurop-
sychol Rev. 2005;15(2). doi:10.1007/s11065-005-
6254-9.
20. Heinrichs RW, Zakzanis KK. Neurocognitive 
deficit in schizophrenia: a quantitative review of 
the evidence. Neuropsychology. 1998;12(3):426-
445. doi:10.1037/0894-4105.12.3.426.
21. Rajji TK, Ismail Z, Mulsant BH. Age at onset 
and cognition in schizophrenia: Meta-analysis. Br 
J Psychiatry. 2009;195(4):286-293. doi:10.1192/
bjp.bp.108.060723.
22. Bora E, Yucel M, Pantelis C. Cognitive func-
tioning in schizophrenia, schizoaffective disorder 
and affective psychoses: Meta-analytic study. Br 
J Psychiatry. 2009;195(6):475-482. doi:10.1192/
bjp.bp.108.055731.
23. Bora E, Yücel M, Pantelis C, Yucel M, Pantelis 
C. Cognitive impairment in affective psychoses: 
A meta-analysis. Schizophr Bull. 2010;36(1):112-
125. doi:10.1093/schbul/sbp093.
24. Marder SR, Fenton W. Measurement and 
treatment research to improve cognition in schizo-
phrenia: NIMH MATRICS initiative to support the 
development of agents for improving cognition in 
schizophrenia. Schizophr Res. 2004;72(1):5-9.
25. Green MF, Nuechterlein KH. The MATRICS 
initiative: developing a consensus cognitive battery 

for clinical trials. Schizophr Res. 2004;72(1):1-3. 
doi:10.1016/j.schres.2004.09.006.
26. Nuechterlein K, Green M. MCCB: Matrics 
Consensus Cognitive Battery. Los Angeles, CA: 
MATRICS Assessment; 2006.
27. Green MF, Nuechterlein KH, Gold JM, et al. 
Approaching a consensus cognitive battery for 
clinical trials in schizophrenia: the NIMH-MAT-
RICS conference to select cognitive domains and 
test criteria. Biol Psychiatry. 2004;56(5):301-307. 
doi:10.1016/j.biopsych.2004.06.023.
28. Nuechterlein KH, Barch DM, Gold JM, Gold-
berg TE, Green MF, Heaton RK. Identification of 
separable cognitive factors in schizophrenia. Schi-
zophr Res. 2004;72(1):29-39.
29. Kern RS, Green MF, Nuechterlein KH, 
Deng B-H. NIMH-MATRICS survey on as-
sessment of neurocognition in schizophrenia. 
Schizophr Res. 2004;72(1):11-19. doi:10.1016/J.
SCHRES.2004.09.004.
30. Nuechterlein KH, Green MF, Kern RS, et al. 
The MATRICS Consensus Cognitive Battery, part 
1: test selection, reliability, and validity. Am J Psy-
chiatry. 2008;165(2):203-213. doi:10.1176/appi.
ajp.2007.07010042.
31. Kern RS, Nuechterlein KH, Green MF, et al. 
The MATRICS Consensus Cognitive Battery, part 
2: co-norming and standardization. Am J Psy-
chiatry. 2008;165(2):214-220. doi:10.1176/appi.
ajp.2007.07010043.
32. McCleery A, Green MF, Hellemann GS, et 
al. Latent structure of cognition in schizophrenia: 
a confirmatory factor analysis of the MATRICS 
Consensus Cognitive Battery (MCCB). Psy-
chol Med. 2015;45(12):2657-2666. doi:10.1017/
S0033291715000641.
33. Kern RS, Gold JM, Dickinson D, et al. The 
MCCB impairment profile for schizophrenia 
outpatients: results from the MATRICS psy-
chometric and standardization study. Schizophr 
Res. 2011;126(1-3):124-131. doi:10.1016/j.
schres.2010.11.008.
34. Sperry SH, O LK, Öngür D, et al. Measuring 
cognition in bipolar disorder with psychosis using 
the MATRICS Consensus Cognitive Battery. J Int 
Neuropsychol Soc. 2019;21:468-472. doi:10.1017/
S1355617715000442.
35. Murray RM, Lewis SW. Is schizophrenia a 
neurodevelopmental disorder? Br Med J (Clin Res 
Ed). 1987;295(6600):681-682. http://www.ncbi.
nlm.nih.gov/pubmed/3117295. 
36. Weinberger DR. Implications of normal brain 

246 • DIALOGUES IN CLINICAL NEUROSCIENCE • Vol 21 • No. 3 • 2019

Original article
Cognitive impairment in psychotic illness - McCleery, Nuechterlein

MedAvante-Prophase Inc. for clinical assessment services 
unrelated to this project. Dr Nuechterlein’s current cogni-
tive research on schizophrenia is supported by NIMH grant  
R01 MH110544. Dr Nuechterlein is an officer within 
MATRICS Assessment, Inc., the publisher of the MCCB, 

but does not receive any financial remuneration for his role. 
Dr Nuechterlein has received research grants from Janssen 
Scientific Affairs, LLC, Posit Science, Inc., and Genentech, 
Inc., and has been a consultant to Astellas, Biogen, Genen-
tech, Janssen, Medincell, Otsuka, Takeda, and Teva.



development for the pathogenesis of schizo-
phrenia. Arch Gen Psychiatry. 1987;44(7):660. 
doi:10.1001/archpsyc.1987.01800190080012.
37. Dickson H, Laurens KR, Cullen AE, Hodgins 
S. Meta-analyses of cognitive and motor func-
tion in youth aged 16 years and younger who 
subsequently develop schizophrenia. Psy-
chol Med. 2012;42(4):743-755. doi:10.1017/
S0033291711001693.
38. Walker EF, Savoie T, Davis D. Neuromotor 
precursors of schizophrenia. Schizophr Bull. 
1994;20(3):441-451. doi:10.1093/schbul/20.3.441.
39. Mesholam-Gately RI, Giuliano AJ, Goff 
KP, Faraone S V, Seidman LJ. Neurocognition 
in first-episode schizophrenia: a meta-analytic 
review. Neuropsychology. 2009;23(3):315-336. 
doi:10.1037/a0014708.
40. Fatouros-Bergman H, Cervenka S, Flyckt L, 
Edman G, Farde L. Meta-analysis of cognitive 
performance in drug-naïve patients with schizo-
phrenia. Schizophr Res. 2014;158(1-3):156-162. 
doi:10.1016/j.schres.2014.06.034.
41. McCleery A, Ventura J, Kern RSS, et al. Cog-
nitive functioning in first-episode schizophrenia: 
MATRICS Consensus Cognitive Battery (MCCB) 
Profile of Impairment. Schizophr Res. 2014;157(1-
3):33-39. doi:10.1016/j.schres.2014.04.039.
42. Gur RE, Calkins ME, Gur RC, et al. The 
Consortium on the Genetics of Schizophrenia: 
neurocognitive endophenotypes. Schizophr Bull. 
2007;33(1):49-68. doi:10.1093/schbul/sbl055.
43. Nuechterlein KH, Dawson ME. Information 
processing and attentional functioning in the de-
velopmental course of schizophrenic disorders. 
Schizophr Bull. 1984;10(2):160-203. doi:10.1093/
schbul/10.2.160.
44. Snitz BE, MacDonald AW, Carter CS. Cog-
nitive deficits in unaffected first-degree relatives 
of schizophrenia patients: a meta-analytic review 
of putative endophenotypes. Schizophr Bull. 
2006;32(1):179-194. doi:10.1093/schbul/sbi048.
45. Cornblatt B, Obuchowski M, Roberts S, Pol-
lack S, Erlenmeyer-Kimling L. Cognitive and 
behavioral precursors of schizophrenia. Dev Psy-
chopathol. 1999;11(3):487-508. http://www.ncbi.
nlm.nih.gov/pubmed/10532621. Accessed May 6, 
2019.
46. Fusar-Poli P, Deste G, Smieskova R, et al. 
Cognitive functioning in prodromal psycho-
sis. Arch Gen Psychiatry. 2012;69(6):562-571. 
doi:10.1001/archgenpsychiatry.2011.1592.
47. De Herdt A, Wampers M, Vancampfort D, 
et al. Neurocognition in clinical high risk young 
adults who did or did not convert to a first 
schizophrenic psychosis: A meta-analysis. Schi-
zophr Res. 2013;149(1-3):48-55. doi:10.1016/j.
schres.2013.06.017.
48. Lam M, Lee J, Rapisarda A, et al. Longitu-
dinal cognitive changes in young individuals at 
ultrahigh risk for psychosis. JAMA Psychiatry. 
2018;75(9):929-939. doi:10.1001/jamapsychia-
try.2018.1668.
49. Carrión RE, Walder DJ, Auther AM, et al. 

From the psychosis prodrome to the first-episode 
of psychosis: No evidence of a cognitive decline. 
J Psychiatr Res. 2018;96(October 2017):231-238. 
doi:10.1016/j.jpsychires.2017.10.014.
50. Allott K, Wood SJ, Yuen HP, et al. Longitu-
dinal cognitive performance in individuals at ul-
trahigh risk for psychosis: A 10-year Follow-up. 
Schizophr Bull. 2018:1-11. doi:10.1093/schbul/
sby143.
51. Bora E, Murray RM. Meta-analysis of cog-
nitive deficits in ultra-high risk to psychosis and 
first-episode psychosis: Do the cognitive deficits 
progress over, or after, the onset of psychosis? 
Schizophr Bull. 2014;40(4):744-755. doi:10.1093/
schbul/sbt085.
52. Rund BR. A review of longitudinal studies 
of cognitive functions in schizophrenia patients. 
Schizophr Bull. 1998;24(3):425-435. doi:10.1093/
oxfordjournals.schbul.a033337.
53. Bergh S, Hjorthøj C, Sørensen HJ, et al. 
Predictors and longitudinal course of cognitive 
functioning in schizophrenia spectrum disorders, 
10 years after baseline: The OPUS study. Schi-
zophr Res. 2016;175(1-3):57-63. doi:10.1016/J.
SCHRES.2016.03.025.
54. Barder HE, Sundet K, Rund BR, et al. Ten year 
neurocognitive trajectories in first-episode psycho-
sis. Front Hum Neurosci. 2013;7:643. doi:10.3389/
fnhum.2013.00643.
55. Hoff AL, Svetina C, Shields G, Stewart J, DeL-
isi LE. Ten year longitudinal study of neuropsy-
chological functioning subsequent to a first episode 
of schizophrenia. Schizophr Res. 2005;78(1):27-
34. doi:10.1016/J.SCHRES.2005.05.010.
56. Szöke A, Trandafir A, Dupont M-EE, Méary 
A, Schürhoff F, Leboyer M. Longitudinal studies 
of cognition in schizophrenia: Meta-analysis. Br 
J Psychiatry. 2008;192(4):248-257. doi:10.1192/
bjp.bp.106.029009.
57. Thompson WK, Savla GN, Vahia I V, et al. 
Characterizing trajectories of cognitive function-
ing in older adults with schizophrenia: does meth-
od matter? Schizophr Res. 2013;143(1):90-96. 
doi:10.1016/j.schres.2012.10.033.
58. Irani F, Kalkstein S, Moberg EA, Moberg 
PJ. Neuropsychological performance in older 
patients with schizophrenia: A meta-analysis of 
cross-sectional and longitudinal studies. Schizophr 
Bull. 2011;37(6):1318-1326. doi:10.1093/schbul/
sbq057.
59. Friedman JI, Harvey PD, Coleman T, et al. 
Six-year follow-up study of cognitive and func-
tional status across the lifespan in schizophrenia: 
a comparison with Alzheimer’s disease and normal 
aging. Am J Psychiatry. 2001;158(9):1441-1448. 
doi:10.1176/appi.ajp.158.9.1441.
60. Harvey PD, Bertisch H, Friedman JI, et al. The 
course of functional decline in geriatric patients 
with schizophrenia: cognitive-functional and clin-
ical symptoms as determinants of change. Am J 
Geriatr Psychiatry. 2003;11(6):610-619. http://
www.ncbi.nlm.nih.gov/pubmed/14609801. Ac-
cessed April 26, 2019.

61. Harvey PD, Reichenberg A, Bowie CR, Pat-
terson TL, Heaton RK. The course of neuropsy-
chological performance and functional capacity 
in older patients with schizophrenia: influences 
of previous history of long-term institution-
al stay. Biol Psychiatry. 2010;67(10):933-939. 
doi:10.1016/j.biopsych.2010.01.008.
62. Woodward ND, Purdon SE, Meltzer HY, 
Zald DH. A meta-analysis of neuropsychological 
change to clozapine, olanzapine, quetiapine, and 
risperidone in schizophrenia. Int J Neuropsycho-
pharmacol. 2005;8(03):457-472.
63. Keefe RSE, Bilder RM, Davis SM, et al. Neu-
rocognitive effects of antipsychotic medications in 
patients with chronic schizophrenia in the CATIE 
Trial. Arch Gen Psychiatry. 2007;64(6):633-647.
64. Hori H, Noguchi H, Hashimoto R, et al. An-
tipsychotic medication and cognitive function in 
schizophrenia. Schizophr Res. 2006;86(1-3):138-
146. doi:10.1016/J.SCHRES.2006.05.004.
65. Sakurai H, Bies RR, Stroup ST, et al. Dopa-
mine D2 receptor occupancy and cognition in 
schizophrenia: analysis of the CATIE data. Schi-
zophr Bull. 2013;39(3):564-574. doi:10.1093/
schbul/sbr189.
66. Sinkeviciute I, Begemann M, Prikken M, et al. 
Efficacy of different types of cognitive enhancers 
for patients with schizophrenia: a meta-analysis. 
NPJ Schizophr. 2018;4(1):22. doi:10.1038/s41537-
018-0064-6.
67. Keefe RSE, Buchanan RW, Marder SR, et al. 
Clinical trials of potential cognitive-enhancing 
drugs in schizophrenia: what have we learned so 
far? Schizophr Bull. 2013;39(2):417-435.
68. Medalia A, Choi J. Cognitive remediation in 
schizophrenia. Neuropsychol Rev. 2009;19(3): 
353-364.
69. Bowie CR, Medalia A. Bridging groups. In: 
Cognitive Remediation to Improve Functional 
Outcomes. Oxford, UK: Oxford University Press; 
2016:66.
70. Chan JYC, Hirai HW, Tsoi KKF. Can com-
puter-assisted cognitive remediation improve 
employment and productivity outcomes of 
patients with severe mental illness? A me-
ta-analysis of prospective controlled trials. J 
Psychiatr Res. 2015;68:293-300. doi:10.1016/j.
jpsychires.2015.05.010.
71. Grynszpan O, Perbal S, Pelissolo A, et al. Effi-
cacy and specificity of computer-assisted cognitive 
remediation in schizophrenia: a meta-analytical 
study. Psychol Med. 2011;41(01):163-173.
72. McGurk SR, Twamley EW, Sitzer DI, McHugo 
GJ, Mueser KT. A meta-analysis of cognitive re-
mediation in schizophrenia. Am J Psychiatry. 2007.
73. Wykes T, Huddy V, Cellard C, McGurk SR, 
Czobor P. A meta-analysis of cognitive remedi-
ation for schizophrenia: methodology and effect 
sizes. Am J Psychiatry. 2011;168(5):472-485. 
doi:10.1176/appi.ajp.2010.10060855.
74. Gomar JJ, Valls E, Radua J, et al. A multisite, 
randomized controlled clinical trial of comput-
erized cognitive remediation therapy for schizo-

DIALOGUES IN CLINICAL NEUROSCIENCE • Vol 21 • No. 3 • 2019 • 247

Original article
Cognitive impairment in psychotic illness - McCleery, Nuechterlein



248 • DIALOGUES IN CLINICAL NEUROSCIENCE • Vol 21 • No. 3 • 2019

Original article
Cognitive impairment in psychotic illness - McCleery, Nuechterlein

phrenia. Schizophr Bull. 2015;41(6):1387-1396.
75. Jahshan C, Vinogradov S, Wynn JK, Helle-
mann G, Green MF. A randomized controlled 
trial comparing a “bottom-up” and “top-down” 
approach to cognitive training in schizophrenia. J 
Psychiatr Res. 2019;109:118-125. doi:10.1016/j.
jpsychires.2018.11.027.
76. Prikken M, Konings MJ, Lei WU, Begemann 

MJH, Sommer IEC. The efficacy of computerized 
cognitive drill and practice training for patients 
with a schizophrenia-spectrum disorder: A me-
ta-analysis. Schizophr Res. 2019;204:368-374. 
doi:10.1016/j.schres.2018.07.034.
77. Firth J, Stubbs B, Rosenbaum S, et al. Aerobic 
exercise improves cognitive functioning in people 
with schizophrenia: A systematic review and me-

ta-analysis. Schizophr Bull. 2017;43(3):546-556. 
doi:10.1093/schbul/sbw115.
78. Mervis JE, Capizzi RJ, Boroda E, MacDonald 
AW. Transcranial direct current stimulation over 
the dorsolateral prefrontal cortex in schizophre-
nia: a quantitative review of cognitive outcomes. 
Front Hum Neurosci. 2017;11:44. doi:10.3389/
fnhum.2017.00044.




