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Cognitive impairment associated with schizophrenia
(CIAS) includes neuropsychological deficits in attention,
working memory, verbal learning, and problem solving.
These deficits have been shown to be linked to impairment
in functional status (eg, social behavior, work performance,
and activities of daily living) among patients with schizophre-
nia in cross-sectional studies. Less is known about the rela-
tionship between cognitive and functional change over time,
such as potential functional implications of treatment-
related improvement in CIAS. The purpose of this review
is to summarize research on the association between change
in CIAS and change in functional status, to discuss respon-
siveness of functional outcomes measures, and to provide
recommendations for future research and measure develop-
ment. Nine longitudinal studies were located on the link
between CIAS and functional status, and 8 functional
outcomes measures were used across these studies. The 9
studies offer initial support for a link between change in
cognitive function and change in functional status. How-
ever, inconsistent findings across studies indicate that avail-
able research is preliminary, and substantial questions
remain unanswered. Shortcomings of functional status
measures are noted: most instruments were not developed
for the target population, and none have demonstrated re-
sponsiveness to cognitive change among schizophrenic
patients. It is recommended that new functional outcome
measures be developed that are specifically designed to
be responsive to change in cognition, with domains previ-
ously shown to be related to cognitive ability. When creat-
ing new functional outcomes measures for assessment of
patients with schizophrenia, responsiveness to change in

CIAS should be evaluated as part of the development
and validation process.
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Introduction

A substantial body of research has shown that cognitive
impairment is common among patients with schizophre-
nia, and these cognitive deficits appear to be distinct from
positive and negative symptoms of the disorder.1–8 The
National Institute of Mental Health has established
the Measurement and Treatment Research to Improve
Cognition in Schizophrenia (MATRICS) initiative,
which has brought together representatives of academia,
industry, and government in order to catalyze regulatory
acceptance of cognitive impairment associated with
schizophrenia (CIAS) as a target for drug registration
and to promote development of novel treatments to
enhance cognition in schizophrenia.9–11 Based on litera-
ture review and expert input, participants at the first
MATRICS consensus conference selected 7 key cognitive
domains to be assessed among patients with schizo-
phrenia: working memory, attention/vigilance, verbal
learning and memory, visual learning and memory, rea-
soning and problem solving, speed of processing, and
social cognition.10,12

In recent years, CIAS has received increasing attention
in the literature, likely for 2 reasons. First, CIAS has
recently been identified as a potential target of phar-
macological treatment based on data suggesting that
second-generation antipsychotics may improve cognitive
functioning among patients with schizophrenia.13–23 Sec-
ond, cognitive skills have been shown to be associated
with functional status among patients with schizophrenia
and may have a greater influence on functional outcomes
than positive or negative symptoms.24–26

Functional status is a multidimensional construct that
encompasses an individual’s ability to perform activities
of daily living (ADL) and participate in various life sit-
uations.27 For example, functional domains associated
with CIAS include social functioning, work functioning,
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health-related quality of life, and ADL.20,24,25,28–31 These
functional domains are important to assess in clinical
trials of schizophrenia treatment because traditional effi-
cacy measures do not reflect impairment in life function-
ing, which often persists after symptom improvement.26

Most studies on the association between functional sta-
tus and cognition have been conducted at one point in
time. Less is known about this relationship over time, in-
cluding the possible functional implications of treatments
targeting cognition in patients with schizophrenia. Two
types of longitudinal studies have begun to examine these
issues. The first type of study examines the link between
a baseline cognitive assessment and later evaluation of
functional status.32 A recent article by Green and col-
leagues9 reviewed 18 of these studies, each with a mini-
mum 6-month follow-up period and an assessment
of community outcome (eg, social, vocational, and inde-
pendent living). Overall, results indicated that baseline
cognitive assessment predicted subsequent functional
outcome, which supports the development of treatments
specifically targeting cognitive deficits in schizophrenia.

The current article reviews a second type of longitudi-
nal study, which involves assessment of both cognition
and functional status at multiple points in time. Although
few of these studies have been conducted thus far, this
line of research can provide unique insights into the func-
tional implications of change in cognitive status resulting
from either age-related declines or treatment-related
improvements. Thus, the first goal of this review is to
summarize research on the association between change
in CIAS and change in functional status.

As more research begins to examine this longitudinal
relationship, it will be important to assess functional out-
comes with measures that are reliable, valid, and sensitive
to treatment-related changes. A wide range of validated
and partially validated measures has been used to assess
the functional status of patients with schizophrenia. How-
ever, little is known about the measures’ responsiveness
to change in cognitive functioning. Consequently, the sec-
ond goal of this article is to discuss responsiveness of
functional outcomes measures and to provide recommen-
dations for future research and measure development.

Relevant articles were located through a broad Med-
line search designed to identify studies of patients with
schizophrenia that included both neuropsychological
(eg, cognitive, memory, attention) and functional (eg, oc-
cupational, social, quality of life, and adaptive function-
ing) terms. Reference sections and review articles were
examined to ensure that the search was comprehensive.

Studies of the Association Between Cognitive and
Functional Change

Given the well-established link between cognitive and
functional status at one point in time, it can be hypoth-
esized that change in cognitive ability would be associ-

ated with a corresponding change in functional status.
Six longitudinal treatment studies provide initial support
for this hypothesis (table 1). Three of these studies in-
volve pharmacological treatment. Buchanan et al33 found
that changes in memory over 1 year of open-label cloza-
pine treatment were correlated with changes in quality of
life. Similarly, Galletly and colleagues34 found a statisti-
cally significant correlation between improvement in
quality of life and performance on a digit symbol substi-
tution task during open-label clozapine treatment. In this
study, however, change in several other neuropsycholog-
ical tests (eg, oral word association and category instance
generation) was not significantly associated with change
in quality of life. A third study, conducted by Velligan
et al35, did not directly examine the correlation between
cognitive and functional status, but a possible connec-
tion may be inferred from treatment group differences.
Quetiapine-treated patients demonstrated significantly
greater improvement than patients treated with conven-
tional antipsychotics in verbal fluency, verbal memory,
and quality of life. The same pattern of results for cog-
nitive and functional status in this study is consistent
with a hypothesized link between the 2 domains. How-
ever, it should be noted that change in adaptive function-
ing was also assessed in this study, and no group
differences were found.

Three studies examined the link between cognitive
and functional outcomes of psychosocial treatment for
schizophrenia. Spaulding et al36 reported mixed results
regarding the association of cognitive and functional im-
provement over 6 months of psychosocial rehabilitation.
Although significant correlations were found between
change in social functioning and change in 2 executive
functioning tasks (ie, COGLAB card sorting random
errors and Halstead Reitan Trail-Making—Test B), 11
other cognitive tests were administered that were not
related to social functioning over time. A second study,
conducted by Hogarty et al.,37 examined both neuropsy-
chological improvement and functional change as indi-
cated by a social adjustment composite score across
a 2-year trial comparing cognitive enhancement therapy
(CET) and enriched supportive therapy (EST).37 Although
the association between neuropsychological and func-
tional change was not statistically evaluated, results for
neuropsychological and social adjustment composite
scores followed similar patterns, which is consistent
with the hypothesis that there may be a link between
improvements in the 2 domains. Specifically, the CET
group demonstrated greater improvement than the
EST group in neurocognition, processing speed, and so-
cial adjustment at 12 and 24 months.

In a third psychosocial treatment study, Wykes and
colleagues38 conducted a 3-month randomized trial of
a schizophrenia treatment program involving individ-
ualized daily sessions targeting executive functioning
and memory deficits. The treatment group did not
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Table 1. Studies Suggesting a Link Between Cognitive and Functional Change Among Patients With Schizophrenia: Treatment Studies

Citation Sample Duration/Treatment Cognitive Assessment
Functional Status
Measures Key Results

Buchanan
et al33

33 patients with
schizophrenia

1 year: open-label
clozapine

Neuropsychological
tests (executive
functioning and
visuospatial memory)

QLS d Changes in memory over
1 year were correlated with
changes in quality of life,
whereas improvements in
neuropsychological
performance were unrelated
to symptom changes.

Galletly
et al34

19 outpatients with
schizophrenia

Open-label clozapine
treatment (mean
duration = 6½ months)

Neuropsychological
tests (eg, oral word
association, category
instance generation,
WAIS-R block design,
and similarities)

QLS d Correlations between QLS
change and neuropsychological
change are presented. The only
statistically significant correlation
was between the QLS and digit
symbol substitution (r = 0.56; P < .01).

d Correlations between the QLS
and other neuropsychological
tests: similarities (0.25), verbal
list delayed recall (0.34), oral
word association (0.39), and
block design (�0.15).

Hogarty
et al37

121 stabilized
patients with
schizophrenia or
schizoaffective
disorder

2-year trial of CET
compared with EST

A neurocognition
composite score
integrated verbal
memory, working
memory, language,
cognitive flexibility,
executive functioning,
and psychomotor
speed/vigilance. A
processing speed
composite score
was derived from
several tests of
reaction time.

A social adjustment
composite score was
derived from 2 measures:
(1) clinician ratings
(major role adjustment
inventory) of employment,
relationships, role
performance,
and overall functioning
and (2) Social Security
employability criteria
(includes daily living
activities, social
functioning, and
work readiness)

d Differences between the 2
treatment groups followed
similar patterns for
neuropsychological tests
and social adjustment.

d At 12 months, the CET group
demonstrated significantly
greater improvement than the
EST group in processing speed
(P < .001), neurocognition
(P = .003), and social adjustment
(P = .046).

d At 24 months, the CET group
demonstrated significantly
greater improvement than the
EST group in processing speed
(P < .001), neurocognition
(P = .02), and social adjustment
(P = .01).

d In sum, improvement in
neuropsychological indices was
accompanied by improvement in
social adjustment. However, statistical
analysis of the association between
neuropsychological and functional
change was not reported.
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Table 1. Continued

Citation Sample Duration/Treatment Cognitive Assessment
Functional Status
Measures Key Results

Spaulding
et al36

110 stabilized
inpatients with
schizophrenia

6 months: enriched
psychosocial treatment
environment

13 neuropsychological
tests

AIPSS (video vignette
measure of social
functioning)

d Analyses found significant
correlations between change in
social functioning and change in
2 cognitive tasks (COGLAB card
sorting random errors, Halstead
Reitan Trail-Making—Test B).

d A total of 13 cognitive tasks were
assessed. Change in 11 of the 13
tasks was not significantly
related to change in social
functioning.

Velligan
et al35

40 outpatients with
schizophrenia

6 months: quetiapine
(n = 20) or conventional
antipsychotics (n = 20)

Neuropsychological
tests including
verbal fluency,
Wisconsin card sort

QLS and MCAS
(adaptive functioning
including ADL, social
competence, and
behavior problems)

d Although analyses did not
specifically examine relationship
between change in cognition
and change in functional status,
a relationship between cognition
and quality of life can be
tentatively inferred from treatment
group differences.

d Quetiapine-treated patients
showed significantly better
improvements than conventionals-
treated patients in verbal fluency,
verbal memory, and quality of
life but not adaptive functioning.

d The authors theorize that
improvements in adaptive
functioning may lag behind
improvements in cognition.

Wykes
et al38

33 patients with
schizophrenia
with evidence
of cognitive
difficulties

3 months: cognitive
remediation program
(remediation group,
n = 17, and control
group, n = 16)

Broad neuropsychological
battery (cognitive
flexibility, planning,
and memory)

SBS d If improvement in cognitive
flexibility tasks reached a
threshold, then there was some
evidence that social functioning
also improved. Consequently,
the authors conclude that
reduction in cognitive deficits
may affect social outcome, at
least in the short term.

Note: AIPSS, Assessment of Interpersonal Problem Solving Skills; MCAS, Multnomah Community Ability Scale; QLS, Quality of Life Scale; SBS, Social Behavior Schedule;
WAIS-R, Wechsler Adult Intelligence Scale-Revised.
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demonstrate greater improvement than a control group
in symptoms or social functioning. However, if cognitive
flexibility improved over a certain level, then social func-
tioning also improved. This finding suggests a possible
‘‘threshold’’ relationship between cognitive and func-
tional status. Improvement in cognitive function may
have to reach a threshold before a meaningful change
in functional status occurs.

Three longitudinal studies have examined the link be-
tween cognitive and functional status outside of a treat-
ment context (table 2), and results were more consistent
than findings of treatment studies. These studies focused

on geriatric patients with schizophrenia over longer
periods of time, ranging from 2½ to 6 years.39–41 In all
3 samples, cognitive declines were associated with cor-
responding decreases in functional domains, which in-
cluded ADL as well as social and adaptive functioning.
Furthermore, compared to symptom change, cognitive
change was more strongly related to functional status
change in all 3 studies.

Taken together, findings from the 6 treatment and
3 nontreatment longitudinal studies provide initial sup-
port for the hypothesis that change in neurocognitive
ability is associated with change in functional status

Table 2. Studies Suggesting a Link Between Cognitive and Functional Change Among Patients With Schizophrenia: Nontreatment Studies

Citation Sample
Duration/
Treatment Cognitive Assessment

Functional
Status Measures Key Results

Friedman
et al39

124 geriatric
institutionalized
patients with
schizophrenia

4 years Composite cognitive
functioning score
based on a
neuropsychological
battery including
word list learning
and delayed recall,
praxic drawing, and
Boston naming

ADL subscale
of the ADAS-L

d Functional status
and cognitive
functioning both
significantly
worsened during
the follow-up
period.

d Compared with
negative symptoms
and health status,
change in cognitive
function had the
largest effect on
change in ADL.

Harvey
et al40

57 geriatric
patients with
schizophrenia

2½ years MMSE SAFE d Cognitive and
adaptive
functioning both
declined, but there
was no change in
schizophrenic
symptoms.

d Changes in
cognition
accounted for 25%
of the variance in
adaptive decline,
whereas baseline
cognition and
symptoms were
uncorrelated with
adaptive decline.

Harvey
et al41

424 elderly
patients with
schizophrenia

6 years CDR and ADAS-L CDR and
ADAS-L

d Functional changes
were significantly
correlated with
cognitive changes.

d Cognitive changes
were the best
predictor of
changes in
functional status
over time.

Note: ADAS-L, Alzhelmer’s Disease Assessment Scale—Late Version (assesses cognition, functioning, and psychiatric impairment);
CDR, Clinical Dementia Rating (contains items assessing both cognitive and functional status); MMSE, Mini-Mental State
Examination; and SAFE, Social Adaptive Functioning Evaluation.
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Table 3. Functional Outcome Measures Used in Studies Linking Cognitive and Functional Change Among Patients With Schizophrenia

Instrument
Key Validation
Articles

Domains Assessed
by Instrument

Intended
Population

Studies On
Association
Of CIAS And
Functional Status
Measures

ADAS-L d Weyer et al44
d Cognitive impairment

(ie, registration,
memory, and
orientation)

d Alzheimer’s
disease

d Friedman et al39*
d Harvey et al41*

d Functional impairment
(ie, toileting, feeding,
and dressing)

d Psychiatric impairment

AIPSS d Donahoe et al42
d Receiving social skills d Schizophrenia d Addington and

Addington71�d Sending social skills
d Addington and

Addington72�
d Processing social skills

d Spaulding et al36*
d Addington et al73�

CDR d Morris et al74
d Memory d Alzheimer’s

disease
d Harvey et al41*

d Morris46
d Orientation

d Dementia
d Friedman et al75§

d Morris et al76
d Judgment and

problem solvingd Hughes et al45

d Community affairs
d Home and hobbies
d Personal care
d Total score

MCAS d Dickerson et al47
d ADL d Patients with

severe mental
illness

d Velligan et al35*
d O’Malia et al48

d Social competence
d Behavioral problems
d Total score

QLS d Heinrichs et al50
d Quality of interpersonal

relations
d Schizophrenia d Addington and

Addington72�d Cramer et al58

d Instrumental role
(eg, occupational
functioning)

d Buchanan et al33*

d Intrapsychic
foundations
(eg, sense of purpose)

d Galletly et al34*

d Use of common objects
and performance of
common activities

d Velligan et al35*

d Total score

SAFE d Israel and Roderick77
d Social-interpersonal

functioning
d Geriatric chronic

psychiatric
patients

d Harvey et al40*
d Harvey et al49

d Instrumental
functioning

d McGurk et al81

d Life skills
functioning

d Total score
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among patients with schizophrenia. Findings from these
studies suggest that change in functional outcomes may
be associated with change in performance on neuropsy-
chological tests of memory,33 digit symbol substitution,34

and executive functioning.36 In addition, several studies
suggest that change in overall neuropsychological perfor-
mance may be associated with a corresponding change
in functional status.37,39–41 Further research is needed
to examine the strength, nature, and consistency of
this relationship.

Functional Outcome Measures Used in Studies of
Cognitive and Functional Change

One possible reason for the inconsistent findings regard-
ing the link between cognitive and functional change is
that measurement of functional status was not ideal or
consistent across studies. In the 9 studies summarized
above (tables 1 and 2), a total of 8 instruments were
used to assess functional domains including social behav-
ior, occupational role, adaptive skills, quality of life, and
ADL. All 8 instruments, along with subdomains and
relevant citations, are summarized in table 3.

Two of the instruments focus primarily on social
functioning: the Assessment of Interpersonal Problem-
Solving Skills (AIPSS)42 and the Social Behavior Sched-
ule (SBS).43 Several of the other instruments assess social
functioning subscales along with domains that fall within
the broad overlapping constructs of ‘‘adaptive function-
ing’’ and ADL. Instruments with adaptive functioning/
ADL scales include the Alzheimer’s Disease Assessment

Scale—Late Version (ADAS-L),44 the Clinical and De-

mentia Rating (CDR),45,46 the Multnomah Community

Ability Scale,47,48 and the Social Adaptive Functioning

Evaluation (SAFE) measure.49 These instruments vary

widely in terms of the specific skills that are assessed

such as community affairs, hobbies, and personal care,

as well as more basic skills such as toileting and feeding.
The remaining 2 instruments integrate a broader range

of functional constructs, including occupational do-

mains. Several studies used the Quality of Life Scale

(QLS).50 Similar to ‘‘functional status,’’ ‘‘quality of

life’’ is a multidimensional construct, which has been de-

fined as an individual’s subjective perception of the

impact of health status on physical, psychological, and

Table 3. Continued

Instrument
Key Validation
Articles

Domains Assessed
by Instrument

Intended
Population

Studies On
Association
Of CIAS And
Functional Status
Measures

Social Adjustment
Composite Score
(derived from
clinician ratings
and Social Security
employability criteria)

d Hogarty et al37
d Clinician ratings (major

role adjustment inventory):
employment, relationships
outside of home, role
performance, overall
functioning, and global
assessment scale

d Not specified d Hogarty et al37{

d Social Security employability
criteria: mental ability, daily
living activities, social
functioning, instrumental
task performance, and
global work readiness

SBS d Wykes et al78
d Social behavioral

disturbance
d Psychiatric

patients
d Wykes et al38*

d Wykes et al79

d Total scored Sturt and Wykes80

d Wykes and Sturt43

*Examined association between cognitive change and functional change.
�Examined association between cognition at baseline and subsequent change in functional status.
�Examined association between cognition and functional status at one point in time.
§Only used CDR total score which combines cognitive and functional status elements. Therefore, data do not provide an indication of
the link between the 2.
{Examined association of cognition and functional status at multiple points in time, but did not examine link between change in the
2 constructs.
ADAS-L, Alzheimer’s Disease Assessment Scale–Late Version; AIPSS, Assessment of Interpersonal Problem Solving Skills; CDR,
Clinical Dementia Rating; MCAS, Multnomah Community Ability Scale; QLS, Quality of Life Scale; SAFE, Social Adaptive
Functioning Evaluation; SBS, Social Behavior Schedule.
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social functioning.51,52 The QLS total score is based on a
semistructured interview that yields 4 subscales
measuring interpersonal relations, instrumental role, in-
trapsychic foundations, and experience with common
objects and activities. The study by Hogarty et al37

used a composite social adjustment score derived from
a similarly broad range of domains including employ-
ment, relationships, ADL, and mental ability.

There are several limitations of the functional out-
comes measures used in these longitudinal studies.
Only 2 of the 8 measures, the AIPSS and QLS, were de-
signed specifically for use in patients with schizophrenia.
The ADAS-L and CDR were designed for use among
patients with dementia, while the others were developed
for more general groups of psychiatric patients (ie, SAFE
and SBS). Furthermore, the ADAS-L, CDR, and the
SAFE were developed to assess the functioning of elderly
patients. Schizophrenia typically has an onset in early
adulthood, and consequently, these instruments may
not assess skills relevant to a general sample of patients
with schizophrenia that could include younger individuals.
Instruments are more likely to be sensitive to change
within a given population if they are developed and val-
idated among the target patient population.51 Therefore,
most of the measures used in the reviewed studies are not
likely to have optimum responsiveness among patients
with schizophrenia.

Furthermore, most of the 8 measures do not assess the
full range of functional status domains that are specifi-
cally relevant to schizophrenic patients. Cross-sectional
studies suggest that cognitive deficits are associated
with a range of functional deficits, including independent
living ability, occupational limitations, and self-care dif-
ficulties.26 However, most of the functional outcomes
measures used in the longitudinal studies are relatively
narrow in focus, such as the AIPSS and SBS which
only assess social functioning. Therefore, these measures
can only provide one part of a larger picture of the rela-
tionship between cognition and functional status among
these patients.

Responsiveness and Minimally Important Difference

The responsiveness of an instrument is the extent to
which the instrument accurately reflects the change in
a patient’s condition and discriminates between patients
who change over time and those who do not.51–54 None of
the currently reviewed functional status instruments have
been evaluated in terms of responsiveness to change in
cognitive impairment among patients with schizophre-
nia. Responsiveness is considered to be a critical measure-
ment property because an instrument without adequate
responsiveness could fail to detect a clinically significant
change in a patient’s condition. Furthermore, an instru-
ment with inadequate responsiveness would not be suit-
able for assessment of treatment effectiveness because the

instrument could fail to identify meaningful between-
group differences in change.

Responsiveness is an important step in the process of
instrument development and psychometric validation,
often following evaluation of reliability (eg, interrater,
internal consistency, and test–retest) and validity (eg,
content, criterion, and discriminant).51,52,54 A related
construct is the minimally important difference (MID),
which is used to interpret treatment-related changes.
The MID is defined as the smallest difference in a score
that is clinically meaningful, usually based on patients’
perceptions.55 Evidence of an instrument’s responsive-
ness and MID accumulates over multiple studies using
both anchor-based and distribution-based methods.56

The anchor-based methods examine the relationship be-
tween changes in the instrument being examined and
changes in clinical or patient-reported outcomes. The dis-
tribution-based methods (eg, effect size, standard error of
measurement, standardized response mean) provide an
index of responsiveness based on the observed changes
and an estimate of score dispersion.54,56,57

Ideally, multiple approaches are used, with both an-
chor- and distribution-based results contributing to the
overall evaluation of responsiveness and identification
of the MID. Responsiveness and MID are not static char-
acteristics of functional outcome measurement. Instead,
these properties may vary with the type of study and the
characteristics of the patient population (eg, demograph-
ics, disease severity, and previous treatment).54

Although none of the reviewed functional outcomes
instruments have been assessed in terms of responsiveness
to cognitive change, responsiveness of the QLS has been
evaluated relative to a clinical anchor.58 During a 1-year
study of treatment with either clozapine or haloperidol
(n = 423 at baseline), change in overall clinical condition
was categorized by clinicians using a 5-level global rating
scale. The degree of improvement in QLS total scores was
strongly associated with clinician-rated improvement,
suggesting that the instrument is responsive to clinical
change. Responsiveness of the QLS was also assessed
with a distribution-based approach using the same sam-
ple.59 Effect sizes were computed to assess sensitivity of
the QLS to change over time and to treatment effect.
Both effect sizes were in the moderate range (0.35 and
0.34, respectively), which provides support for the re-
sponsiveness of the QLS. It is hoped that future research
will examine responsiveness of the QLS and other func-
tional outcomes instruments, specifically in relation to
improvement in cognitive indices.

Discussion and Recommendations for Future Research

Overall, the 6 treatment and 3 nontreatment longitudinal
studies discussed in the current article offer initial support
for a link between change in cognitive function and
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change in functional status among schizophrenic
patients. Each study found some similarities between pat-
terns of cognitive and functional declines or improve-
ments. However, inconsistencies across studies indicate
that the research conducted so far should be considered
a first step, and substantial questions remain unan-
swered. Although cognitive and functional changes
were clearly associated in 3 longitudinal studies of age-
related decline,39–41 this link was not consistently demon-
strated in studies of treatment-related improvement. For
example, change in the majority of cognitive deficits (ie,
11 of 13 neuropsychological tests) analyzed by Spaulding
and colleagues36 was not significantly related to change in
social functioning. In addition, patients with schizophre-
nia who were treated with second-generation antipsy-
chotic medication in the study by Velligan et al35

significantly improved in both cognitive functioning
and quality of life but not in adaptive functioning.

These inconsistencies raise several questions for future
research. First, both cognitive and functional statuses are
multidimensional constructs, and inconsistent findings
across studies may reflect the fact that the various studies
did not examine the same aspects of these constructs. Re-
search is needed to identify the functional outcome
domains and measures that will be most sensitive to con-
current change in cognition. Cross-sectional research has
demonstrated a clear association at one point in time be-
tween CIAS and impairment in independent living skills,
occupational functioning, and social functioning.25 How-
ever, sufficient longitudinal research has not yet de-
termined whether each of these functional domains
respond to cognitive change over time at the same
rate. It is possible that change in some functional status
domains may depend on several interrelated factors, such
as the phase of treatment, phase of schizophrenia, or
severity of psychotic symptoms.

Questions also remain regarding the nature of the link
between cognitive and functional status over time. In the
9 reviewed studies, cognitive and functional change were
more consistently related to each other when both were
declining rather than improving. There are several possi-
ble reasons for the more robust association in the
3 studies with cognitive decline (Table 2). First, these
3 studies had longer durations than the improvement
studies. It can be hypothesized that change in outcomes
such as occupational or social functioning may lag behind
cognitive change. If so, longer-term studies would be
more likely to detect these delayed functional outcomes.
Study durations of less than 1 year (eg, several of the
studies listed in Table 1) may not be sufficient to detect
all the functional implicationsofcognitivechange. Further-
more, over a longer period of time, one could reasonably
expect to find cognitive change of a greater magnitude
than in shorter studies. This greater cognitive change
would be more likely to have a measurable impact on
functional status.

Alternatively, characteristics of the samples could ac-
count for differences in results. In all 3 studies show-
ing cognitive decline (Table 2), the samples consisted of
elderly patients with schizophrenia. Perhaps the decline
seen in these older patients is qualitatively different from
change that might be observed in younger patients. For
example, it is possible that some elderly patients in these
3 studies dropped below a minimal level of cognitive abil-
ity required to perform many functional tasks. Further
longitudinal research on age-related decline in treatment-
related improvement among diverse samples is needed to
better understand the relationship between cognition and
functional status over time.

Another remaining question involves a possible thresh-
old effect. While some studies revealed a direct correla-
tion between cognitive and functional change,33,41 one
study found a significant association only when cognitive
ability reached a certain threshold.38 This threshold find-
ing suggests the possibility that a minimal level of cogni-
tive functioning is necessary for functional status to
improve. This hypothesis is supported by another study
which found that neuropsychological performance at
baseline significantly predicted patients’ subsequent re-
sponse to a 6-month work rehabilitation program.28 In
this study, cognition was not assessed at end point, so
results do not provide an indication of the association be-
tween cognitive and functional change. Nevertheless,
findings suggest that there may be a minimal level of cog-
nitive functioning that is required for functional status
improvement to occur. If this threshold hypothesis is
eventually supported by future research, it would suggest
that the treatment of cognitive impairment is a critical
first step toward helping schizophrenic patients improve
in meaningful functional domains such as work and
social functioning.

In order to gain a better understanding of the link be-
tween change in cognitive function and change in func-
tional status, it will first be necessary to improve
measurement of functional outcomes among patients
with schizophrenia. Although many measures of social
functioning, work performance, and quality of life
are available, there is no consensus regarding which
instruments are most sensitive to change in cognitive
functioning. For example, despite the importance of re-
searching functional outcomes of treatment of CIAS,
the MATRICS group has not yet recommended specific
measures of functional status that are most likely to be
sensitive to cognitive change.60

Ideally, new functional outcome measures should be de-
veloped that are specifically designed to be responsive to
change in cognition. The domains assessed by such instru-
ments should bechosenbasedontheoryandpreviousstud-
ies indicating which functional domains are most closely
related to cognitive ability. For example, occupational
functioning is known to be strongly associated with verbal
memory and executive functioning.28–30,35,61–65 Therefore,
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it will be important for a functional status instrument to
thoroughly assess occupational functioning. At the April
2004 FDA-NIMH-MATRICS workshop on clinical trial
design for neurocognitive drugs for schizophrenia, ideal
characteristics of a functional outcomes instrument were
suggested.60 These suggested guidelines indicated that
instruments should have the following characteristics:
good face validity for patient improvement; expectations
that the instrument would change in close temporal prox-
imity to change on cognitive performance measures; abil-
ity to yield results that are not heavily dependent on range
of rehabilitation opportunities or levels of social support;
practical for researchers; and tolerable for participants.

The mode of assessment for functional status evalua-
tion should also be carefully considered. Self-report, proxy-
report, and direct performance observation measures are
available for patients with schizophrenia, and each
approach has strengths and weaknesses.66 Self-report
measures have the advantage of capturing the patient’s
perspective, and some research suggests that patients
with schizophrenia can reliably report their own condi-
tion.67,68 However, self-report methodology should be
used with caution among this population because pa-
tients are not likely to have accurate insights into their
own condition and quality of life during acute phases of
the disorder.69 Proxy-reporters who know the patient
well may be the best choice for assessment of the
patient’s actual functional status in multiple domains,
but findings suggest that some proxies may under-
estimate the patient’s physical and psychological
quality of life.70 Instruments involving direct obser-
vation of patients’ performance, such as the University
of California at San Diego performance-based skills as-
sessment, can offer an unbiased evaluation of functional
ability.66 However, these instruments only assess the
capacity to perform tasks in a testing context, rather
than the patients’ actual performance of these tasks in
everyday situations. In treatment evaluation studies, it
is likely that functional capacity may improve before ac-
tual performance outside the testing situation. The
choice between these assessment approaches will depend
on the research questions, resources, and design of each
individual study.

When developing new functional status instruments,
it is recommended that responsiveness and MID be
evaluated as part of the development and validation
process. One strategy would be to conduct anchor-based
assessment using neuropsychological measures as the
anchoring instruments. Correlational analyses compar-
ing change in scores of the functional instrument in
question with change in neuropsychological anchors
would provide direct evaluation of an instrument’s
sensitivity to cognitive improvement. If it is not possible
to create new measures, responsiveness of commonly
used functional status instruments can be assessed by
collecting new longitudinal data or by conducting a

secondary analysis of pre-existing longitudinal data
sets.58

Development of responsive instruments is likely to be
a challenging task because of characteristics of the
population in which they will be used. Many patients
with schizophrenia may have external restrictions on
functional change. For example, some patients who dem-
onstrate cognitive improvement may be unable to change
their living situation due to economic limitations. Such
external restrictions will need to be identified so that
they do not confound analyses involving the relationship
between cognition and functional status over time. An-
other challenge stems from the heterogeneity of patients
with schizophrenia, who are highly diverse in terms of
disease trajectory, symptom severity, and living situation.
It may not be possible to develop a single instrument that
is appropriate for every patient.

Despite the inherent challenges, there is much to be
gained from improved functional status measurement.
Improved and psychometrically sound functional out-
comes instruments will help standardize measurement
across studies. With more consistent measurement, evi-
dence can accumulate, and a clearer understanding of
the link between changes in cognition and functional sta-
tus will emerge. Clinical trials of second-generation anti-
psychotics are increasingly focusing on the cognitive
effects of these medications. A greater understanding
of the link between cognitive and functional change
will guide research on treatment outcome by providing
an indication of which cognitive deficits are most likely
to have a lasting impact on patients’ lives. These cognitive
deficits can then become a priority for clinical trials of
existing treatments as well as for treatment of patients
with schizophrenia in clinical practice.
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