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Objective: The relationship between
cognition and outcome in people with
schizophrenia has been established in
studies that, for the most part, examined
chronic patients and were cross-sectional
in design. The purpose of this study was
to analyze the relationships between neu-
rocognitive variables assessed at illness
onset and functional outcome in a longi-
tudinal design. An additional area of in-
terest was whether the severity of nega-
tive symptoms would predict outcome
independently from neurocognitive vari-
ables or whether there would be an over-
lap in their predictive power.

Method: The authors administered a
comprehensive cognitive battery and clin-
ical assessments to 99 subjects who were
in their first episode of illness and ana-
lyzed the relationship of cognition and
symptom severity at intake with commu-
nity outcome after an average follow-up
period of 7 years.

Results: Verbal  memory,  processing
speed and attention, and the severity of
negative symptoms at intake were related
to subsequent outcome. Global psychoso-
cial functioning was predicted by negative
symptoms and attention. Verbal memory
was the significant predictor of the degree
of impairment in recreational activities.
Impairment in relationships was pre-
dicted by negative symptoms and mem-
ory, whereas attention and negative
symptoms were predictive of work perfor-
mance. There was an overlap in the vari-
ance in outcome explained by cognitive
variables and negative symptoms.

Conclusions: Verbal memory and pro-
cessing speed and attention are potential
targets for psychosocial interventions to
improve outcome. Results from cross-sec-
tional or chronic patient studies do not
necessarily correspond to the findings of
this prospective first-episode study in
which cognition appears to explain less of
the variance in outcome.

(Am J Psychiatry 2005; 162:495–506)

The past 10 years have seen a surge in interest in the re-
lationship between neurocognitive factors and outcome in
schizophrenia. The possibility of predicting long-term out-
come from performance on neurocognitive tests would al-
low clinicians to plan the appropriate psychosocial and
possibly cognitive interventions that would target areas of
cognitive function most related to outcome that may rep-
resent neurocognitive rate-limiting factors restricting the
functioning of patients. The functional consequences of
neurocognitive deficits in schizophrenia have been re-
viewed by Green et al. (1, 2) who showed that despite wide
variations in neurocognitive and outcome measures, sev-
eral domains of performance were consistently and repro-
ducibly related to outcome. Community functioning was
correlated with secondary verbal memory, card sorting/ex-
ecutive function, and verbal fluency, whereas social prob-
lem-solving skills were predicted by vigilance and second-
ary verbal memory. In addition to neurocognition, the
severity of negative symptoms at the onset of illness has
been associated with worse outcome in a number of stud-
ies (3–5). Studies that have analyzed both cognition and

symptoms as predictors of outcome have yielded conflict-
ing results: either that symptoms and neurocognition are
independently predictive or that there is an overlap in their
prediction of outcome (6–9).

In spite of the fact that the relationships between cogni-
tion and outcome are best studied using a longitudinal de-
sign with cohorts of first-episode patients, there have been
very few studies that have met these criteria (Table 1).
Bilder et al. (10) examined the correlations of several cog-
nitive domains with social adjustment; none of these were
significant, but memory and attention approached signif-
icance. Fujii and Wylie (11) found that verbal memory ex-
plained nearly half of the variance in a community out-
come measure. They commented on the limitations of
their small sample size (N=26) and the archival nature of
their neuropsychological testing data. An older study by
Jaeger and Douglas (12) used the Wisconsin Card Sorting
Test as the only predictor of outcome and found that per-
severative errors predicted social adjustment. Stirling and
colleagues (13) reported that none of the initial cognitive
tests in their battery correlated significantly with psycho-
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social outcome after 10 years. Verdoux and colleagues (14)
found no significant associations between social outcome
and tests of memory, executive function, attention, or ver-
bal fluency at intake; none of these relationships were
changed after adjusting for baseline positive or negative
symptoms. This review of the few longitudinal recent-on-
set studies indicates a predominance of negative findings,
which suggests that the relationships between neurocog-
nition and outcome may differ from the findings of cross-
sectional studies or those with chronic patients.

It was therefore of interest to analyze prospectively a co-
hort of patients from the time of their first hospitalization
and to examine the following questions:

1. Are there any significant relationships between neu-
rocognition assessed at the time of first psychiatric
hospitalization and subsequent social functioning/
quality of life?

2. Are the relationships between neurocognitive do-
mains and outcome measures specific?

3. What are the relative contributions of neurocogni-
tion and negative symptoms in predicting each mea-
sure of outcome? Are cognitive variables and nega-
tive symptoms independent predictors of outcome,
or is there an overlap in the variance they explain?

In this study we administered a comprehensive cogni-
tive battery to 99 participants in their first episode of
schizophrenia. We grouped the cognitive tests into five do-
mains and analyzed the relationships of these domains, as
well as the severity of symptoms at intake, with four mea-
sures of community social outcome after an average fol-
low-up period of 7 years.

Method

Study Participants and Clinical Assessment

The 99 first-episode subjects (69 men and 30 women) in this
study were among those enrolled in a prospective longitudinal
study of recent-onset psychosis described previously (20). They
were selected on the basis of having a DSM-IV diagnosis of
schizophrenia, schizophreniform disorder, or schizoaffective dis-
order. Subjects were excluded from the study if 1) their age at in-
take was more than 40 years, 2) they had a history of neurological
disorders such as seizure disorder, stroke, head injury, brain sur-
gery, mental retardation, or severe recurrent headaches, or 3)
their diagnosis at a 2-year follow-up assessment was no longer in
the schizophrenia spectrum. All the subjects were in their first ep-
isode of illness (first hospitalization) at the time of intake. Their
average age was 24 years (SD=5, range=16–39). Mean level of edu-
cation was 12.7 years (SD=2); mean level of parental education
was 13.8 years (SD=2.4). Fifty-two subjects were neuroleptic na-
ive. The remaining 47 subjects had minimal neuroleptic exposure
at the time of intake, with a median duration of lifetime antipsy-
chotic treatment of 1 month and an interquartile range (25th to
75th) of 3 months.

At intake into this longitudinal study, the subjects underwent
an extensive evaluation that included a clinical assessment and
the administration of a neuropsychological battery. Two struc-
tured interview instruments—the Comprehensive Assessment of
Symptoms and History (21) and the baseline version of the Psy-

chiatric Status You Currently Have instrument (22)—were used in
the clinical assessment. The Scale for the Assessment of Negative
Symptoms (SANS) (23) and the Scale for the Assessment of Posi-
tive Symptoms (SAPS) (24) form part of the Comprehensive As-
sessment of Symptoms and History and the baseline version of
the Psychiatric Status You Currently Have instruments. The inter-
rater and test-retest reliability as well as the validity of the Com-
prehensive Assessment of Symptoms and History, as determined
by intraclass correlations, have been previously reported (21).
Symptom severity at the time of intake was assessed along three
dimensions: psychotic, negative, and disorganized (25). The psy-
chotic dimension was defined as the sum of the SAPS global rat-
ings for hallucinations and delusions. The disorganized dimen-
sion was the sum of the SAPS global ratings for positive formal
thought disorder, bizarre/disorganized behavior, and inappropri-
ate affect. The negative dimension was defined as the sum of the
SANS global ratings for affective flattening, alogia, avolition/apa-
thy, and anhedonia/asociality. The maximum possible scores for
the psychotic, disorganized, and negative dimensions are 10, 15,
and 20, respectively, and higher scores indicate more severe
symptoms.

At the time of testing, there were no significant effects of gen-
der or medication status (naive versus treated with antipsychot-
ics) on the severity of symptoms (multivariate analysis of vari-
ance: F≤0.64, df=3, 95, p≥0.60). Current age was related to severity
of symptoms (multiple regression: F=4.29, df=3, 95, p=0.007).
Only psychotic symptoms were correlated with age (r=0.24, df=
97, p=0.01); older patients had more severe psychotic symptoms
at intake.

All research protocols were approved by the University of Iowa
Institutional Review Board, and all participants gave written in-
formed consent.

Neuropsychological Test Battery

All study subjects were administered a comprehensive neuro-
psychological assessment by psychometrists trained in standard-
ized assessment and scoring procedures. The only neuropsycho-
logical assessment used in this study was the one at the onset of
illness, which was the first assessment made at the time of intake
into the study. Testing took place in a quiet room at times when
the patients were most cooperative and alert and after staff deter-
mined that the severity of their symptoms would not interfere
with testing. Patients with severe psychotic or disorganized
symptoms were tested after being stabilized with antipsychotic
medication. Testing generally took 4 hours to complete and,
when necessary, occurred over several sessions. Subjects who
were neuroleptic naive were tested before the administration of
psychiatric medications. Those who were already receiving med-
ication at the time of intake were tested while taking their medi-
cation at the prescribed dose.

In order to efficiently analyze the cognitive functioning of
study subjects, 27 neuropsychological test variables were
grouped into five cognitive domains on the basis of a priori theo-
retical considerations (26, 27). These domains were: verbal mem-
ory, processing speed and attention, language skills, visuospatial
skills, and problem solving. By summarizing our neuropsycho-
logical battery into cognitive domains, we limited capitalizing on
chance associations in subsequent statistical analyses. These the-
oretical groupings were then tested for internal reliability using
Cronbach’s alpha analyses. The neuropsychological tests within
each of the five cognitive domains have good internal consistency
(Cronbach’s alpha ≥0.75).

Before deriving domain scores for the 99 schizophrenia sub-
jects in this study, the raw test scores for each of the 27 neuropsy-
chological test variables were converted to standardized scores
on the basis of norms established by use of 275 healthy compari-
son subjects. By definition, the healthy group had z scores with
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means of zero and standard deviations set to one. To provide a
consistent and uniform basis for establishing the norms, these
subjects were recruited through newspaper advertisements from
the same geographical area from which the schizophrenia sub-
jects were ascertained. These 275 healthy comparison subjects
were selected from our larger overall sample of 550 healthy sub-
jects so as to match the patient group in terms of age, gender, and
parental education. Healthy comparison subjects were initially
screened by telephone and were further evaluated using an ab-
breviated version of the Comprehensive Assessment of Symp-
toms and History to exclude subjects with current or past medi-
cal, neurological, or psychiatric illnesses (including alcohol or
drug abuse/dependence) and subjects who had a first-degree
relative with a schizophrenia spectrum disorder. The same psy-
chometrists who administered the neuropsychological battery to
our patients also tested these healthy comparison subjects.
Scores were reversed where necessary so that a larger negative
score would indicate poorer performance below the mean. Each
domain score is the summed average of its component neuro-
psychological test variable standardized scores. Not all patients
completed all tests, and the domain scores are the means of all
nonmissing contributing variables. The five domains, their com-
ponent tests, and descriptive statistics are shown in Table 2.

The standardized scores on the five cognitive domains were
not related to the medication status at time of testing (F=0.59, df=
5, 93, p=0.71). There were no significant gender differences in per-
formance (F=2.1, df=5, 93, p=0.08), and age did not have a signifi-
cant effect (F=0.38, df=5, 93, p=0.86).

Outcome Measures

Following the intake assessment, the subjects were evaluated
at 6-month intervals with follow-up versions of the Comprehen-
sive Assessment of Symptoms and History and the Psychiatric
Status You Currently Have instruments. We analyzed four out-
come measures: global psychosocial functioning, relationship
impairment, participation and enjoyment of recreational activi-
ties, and work impairment. These measures were derived from
the most recently administered follow-up Psychiatric Status You
Currently Have instrument and reflect the subject’s functioning in
the 6 months preceding the most recent follow-up interview. A
score is given for each of the 6 months, and the measures are the
mean of the six monthly scores. The information for the outcome
variables was collected by experienced research assistants who
knew our subjects well and were trained for reliability in the as-
sessment instruments. The sources of information for the time-
line in the past 6 months were patient interviews, information
from an informant (most often the subject’s mother) who knew
the patient well, and information from medical records of outpa-
tient or inpatient treatments and from other providers during the
follow-up period. All these sources were integrated to produce
consensus ratings that were entered into the follow-up version of
the Psychiatric Status You Currently Have instrument and used in
this study.

The measure of global psychosocial functioning was the rater’s
assessment on a scale of 1 to 5 of the global social adjustment of
the subject, taking into account the level of functioning in the
areas of work, satisfaction, interpersonal relations, and sex, as well
as whether the level of functioning was consistent with what
would be expected from the subject’s education and social back-
ground. Relationship impairment was the average score of the
variable for quality of relationship with mother, father, relatives,
and friends, each rated from 1 to 5. Enjoyment of recreation was
rated from 1 to 5, and work performance was rated from 1 to 6.
Lower scores indicated less impairment and better functioning.
There were no significant relationships between the outcome
measures and the subjects’ age or gender (F≤1.9, df=4, 94, p≥0.12).

Duration of Follow-Up and Antipsychotic Treatment

The mean follow-up duration after intake and cognitive test-
ing in this study was 7.0 years (SD=3.8). The minimum follow-up
duration was 2 years. During the follow-up period our subjects
received clinical care as usual in the community and were treated
with antipsychotics for most of the follow-up period (mean=
80.1%, SD=29.2), with 38 patients receiving antipsychotic treat-
ment throughout the entire follow-up. Most patients received the
newer atypical antipsychotic medications (i.e., risperidone, olan-
zapine, quetiapine, or ziprasidone); the mean percentage of time
patients were treated with atypical antipsychotics was 57.4%
(SD=40.5). Thirty-one patients were treated solely with these
newer atypical antipsychotics. Nineteen patients had required
clozapine treatment during the follow-up period. The median
antipsychotic dose was 470.5 mg/day in chlorpromazine equiva-
lents (quartile range=362.6).

Statistical Analysis

Before analysis data were examined for normality and uni-
variate outliers. The distributions of the visuospatial skills and
problem-solving domains were skewed to the right (toward less
impairment). Reflected log transformations improved the distri-
butions and were used in further analysis. The distribution of the
global psychosocial functioning variable was skewed to the right
(toward more severe impairment), and a reflected log transforma-
tion was performed on this variable. The distribution of the work
performance variable was also skewed to the right, but this distri-
bution could not be improved by transformations. There were no
problems related to inhomogeneity of variance, multivariate out-
liers, or multicollinearity, as assessed with standard methods of
regression diagnostics (42).

The analyses were conducted in stages to reduce type I error.
We first tested whether there was an overall effect of each of the
five cognitive domains on all four outcome variables in five joint
omnibus multivariate regression tests in which the four depen-
dent variables were global psychosocial functioning, relationship
impairment, participation and enjoyment of recreational activi-
ties, and work impairment. As a second step, for cognitive do-
mains in which the omnibus test was significant at the p=0.05
level, follow-up regression analyses were performed with the cog-
nitive domain as an independent variable and each individual
outcome measure as a dependent variable. Stepwise regression
analyses were used to determine the relative contributions of
cognitive domains and symptom severity variables to explaining
the variance in outcome measures.

Results

The standardized scores for the cognitive domains in this
patient group reflect the standard deviations below the
means of the healthy comparison group and indicate a gen-
eralized neuropsychological deficit (Table 2). The symptom
levels at intake and the scores of the outcome measures at
the follow-up assessment are shown in Table 3. Whereas
the mean scores for global functioning, relationships, and
recreation are consistent with moderate impairment and
fair performance at the time of follow-up, the median score
for work indicates severe impairment (47 out of the 99 par-
ticipants were unemployed due to psychopathology).

Cognitive Domains and Outcome Measures

Joint omnibus tests for effects of each of the cognitive
domains on all four outcome measures simultaneously
were performed (Table 4). The verbal memory and pro-
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TABLE 1. Studies of Neurocognition and Outcome in Patients With Schizophrenia Discussed in This Report

Study Study Type Patient Group Predictors of Outcome
Longitudinal studies with 

first-episode patients
Bilder at al. (10), 2000 Prospective (2 years of 

follow-up)
First-episode inpatients 

(N=94)
Language, memory, attention, executive, motor, and 

visuospatial domains (based on 41 tests)
Fujii and Wylie (11), 2002 Retrospective (outcome 

assessed at least 15 
years after cognitive 
testing [mean=19.7 
years])

State hospital inpatients 
(N=26); cognitive testing 
done at mean age of 23.6 
years, near first episode

Executive functioning (Halstead categories and Trail 
Making Test, part B); working memory (digit span task); 
verbal memory (Wechsler Memory Scale logical 
memory); psychomotor functioning (finger tapping; 
WAIS or WAIS-R full-scale)

Jaeger and Douglas (12), 
1992

Prospective (maximum 
follow-up=18 months)

First-episode patients 
(N=19)

Wisconsin Card Sorting Test

Stirling et al. (13), 2003b Prospective (10–12 years 
of follow-up)

First-episode patients 
(N=37)

WAIS subscales; Warrington recognition memory tests for 
faces and words; the memory for design test; verbal 
fluency; Wisconsin Card Sorting Test 

Verdoux et al. (14), 2002 Prospective (follow-up 
after 2 years)

Patients experiencing first 
episode of psychosis 
(N=35)

Verbal fluency test; Stroop test; Trail Making Test parts A 
and B; Wisconsin Card Sorting Test; Abbreviated 
Battery of Memory Efficiency (BEM-84); Positive and 
Negative Syndrome Scale

Longitudinal studies with 
chronic patients
Addington and 

Addington (15), 2000
Prospective (2.5 years of 

follow-up)
Chronic outpatients (N=65); 

duration of illness 14 
years

Verbal ability (WAIS–R vocabulary); verbal memory 
(Wechsler Memory Scale); visual memory (Rey-
Osterrieth Complex Figure Test); executive cognitive 
flexibility (Wisconsin Card Sorting Test); verbal and 
design fluency; attention/vigilance (Continuous 
Performance Test); Span of Apprehension; Positive and 
Negative Syndrome Scale

Bellack et al. (16), 1999 Retrospective (duration 
of follow-up not 
specified)

Chronic outpatients 
(N=106); mean age=36 
years

Continuous Performance Test; Span of Apprehension; 
WAIS-R subtests; Wisconsin Card Sorting Test; 
Trail Making Test parts A and B; Stroop test 

Dickerson et al. (6), 1999 Prospective (2 years of 
follow-up)

Relatively stable chronic 
outpatients (N=72); 
duration of illness >15 
years

WAIS-R subtests; ROCFT; WCST; Trail A and B; word 
fluency; Halstead-Wepman Aphasia screening test 
(basic communication and language skills); Positive and 
Negative Syndrome Scale

Friedman et al. (17), 
2002

Prospective (assessments 
at baseline, 1.4 years, 
and 4 years)

Geriatric inpatients  age 65 
or older (N=124)

Cognitive ability score, a mean of the test scores in the 
CERAD batteryc; Positive and Negative Syndrome Scale

Cross-sectional studies (all 
with chronic patients)
Addington et al. (18), 

1998
Outpatients (N=30); dura-

tion of illness=8.6 years
Verbal ability (WAIS vocabulary); verbal memory

(Wechsler Memory Scale); visual memory (Rey-
Osterrieth Complex Figure Test); attention/vigilance 
(Continuous Performance Test)

Dickinson and Coursey 
(7), 2002d

Outpatients (N=40);
duration of illness=16 
years

WAIS-III (full scale IQ, verbal comprehension index, 
perceptual organization index, working memory index, 
processing speed index); BPRS (thought disturbance, 
anergia, disorganization, affect) 

Evans et al. (19), 2003 Older outpatients (N=93); 
duration of illness=27 
years

Mean global score of seven neuropsychological ability 
areas (based on 27 tests): processing speed, attention, 
abstraction, learning, delayed recall, verbal, motor; 
SANS; SAPS; Hamilton Depression Rating Scale

Harvey et al. (8), 1998 Elderly patients >64 years 
old (chronic hospitalized: 
N=97; nursing home: N=
37; acute hospital: N=31)

Composite cognitive score, a mean of the test scores in 
the CERAD batteryc; Positive and Negative Syndrome 
Scale

Velligan et al. (9), 1997 Chronic inpatients (N=41); 
mean age=33.2 years

Composite cognitive score (mean of Continuous 
Performance Test, verbal memory, visual memory, 
verbal fluency, Rey-Osterrieth Complex Figure Test, and 
visual organization test); BPRS positive symptoms; 
Negative Symptom Assessment

a A 7-point scale of patient’s level of functioning in relationship to service needs.
b Factor analysis of the outcome predictors produced one general neurocognitive factor and a second factor reflecting recognition memory/

verbal fluency. Factor analysis of the outcome measures produced an overall psychosocial functional index. The second factor was number/
duration of recent hospitalizations.

c CERAD (Consortium to Establish a Registry for Alzheimer’s Disease) battery consists of word list learning and delayed recall, praxic drawings,
modified Boston Naming Test, and category fluency.
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Outcome Measures Findings

Social Adjustment Scale No significant correlations at a preset significance level of r=0.30. Attention (r=–0.27) and 
memory (r=–0.23) approached significance.

Resource Associated Functional Level Scale 
(RAFLS)a; number and duration of state 
hospital admissions

In stepwise regression the RAFLS score was predicted by logical memory (44.5% of variance 
explained). Duration of state hospital inpatient treatment was predicted by Trails B 
performance (23.2% of variance explained). 

Social Adjustment Scale (SAS) Perseverative errors at baseline were correlated with several SAS global scores at follow-up 
(instrumental role functioning: r=0.57, p=0.01; general social adjustment: r=0.48, p=0.04; 
household functioning: r=0.40, p=0.09; social and leisure functioning: r=0.42, p=0.08). 
No correction for multiple comparisons was done.

SADS-L; WHO Life Chart Schedule and Time 
Trends; Global Assessment of Functioning 

Cognitive variables at illness onset were not correlated to the outcome measures at follow-up. 
No correlations found between cognitive variables and number/duration of recent 
hospitalizations.

WHO Life Chart Schedule: employment, 
independent living, hospitalization, 
symptoms

No significant associations between the cognitive variables and social outcome (employment, 
independent living). There were significant associations between BEM-84 total memory 
score and the risk of being “ever psychotic” and the risk of rehospitalization. None of these 
relationships were changed after adjusting for baseline positive or negative symptoms.

Social Functioning Scale; Quality of Life 
Scale; Assessment of Interpersonal 
Problem-Solving Skills (AIPSS)

No correlations of cognitive measures with Social Functioning Scale and Quality of Life Scale 
(macrosocial measures); Attention correlated with AIPSS processing and sending skills. 
Verbal ability and verbal memory were correlated with AIPSS receiving, processing, and 
sending skills (microsocial measures). Negative symptoms correlated with all outcome 
measures.

Good (N=22) versus poor (N=84) vocational 
outcome

The best discriminators that correctly classified good outcome patients in a discriminant 
function analysis were measures of processing speed (Trails A and B, Stroop word reading 
test).

Multnomah Community Ability Scale (MCAS): 
evaluates community functioning of 
outpatients with chronic mental illness; 
Social Functioning Scale

In multiple regression the Halstead-Wepman Aphasia screening test and the Negative 
Symptoms score from PANSS were independent predictors of social functioning measured by 
the total MCAS score (total R2=0.49; beta 1=0.29; beta 2=0.54).

Alzheimer’s Disease Assessment Scale—Late 
Version: total score from the activities of 
daily living subscale

Initial cognitive ability was related to functional status decline between 1.4 and 4 years. 
Cognitive ability decline between 1.4 and 4 years had stronger relationship to functional 
status decline between 1.4 and 4 years than to initial cognitive ability. Initial negative 
symptoms were not related to functional status; worsening of negative symptoms between 
1.4 and 4 years was related to functional status decline between 1.4 and 4 years.

Social Dysfunction Index; Social Adjustment 
Scale II; Assessment of Interpersonal 
Problem-Solving Skills (AIPSS)

No correlations with Social Dysfunction Index and Social Adjustment Scale II (macrosocial 
measures). Attention was correlated to AIPSS processing skills (microsocial measure) (r=0.61).

A standardized mean of the Multnomah 
Community Ability Scale and the Life Skills 
Profile (behavior, treatment compliance, 
self-care, social skills)

Stepwise regression analysis including the four WAIS-III indexes: processing speed explained 
28% of the variance in functional outcome, working memory an additional 9%. Stepwise 
regression analysis including both the WAIS-III indexes and the BPRS subscales: anergia 
accounted for 31% of the variance, followed by working memory (additional 21%) and 
thought disturbance (additional 13%), a total of 65% of the variance explained.

Direct Assessment of Functional Status 
(DAFS)e 

In a hierarchical regression (education, total SANS score, global neuropsychological score), 
DAFS variance explained was 46%. When global neuropsychological score was entered first, 
SANS and education were no longer significant predictors. Global neuropsychological score 
alone explained 43% of DAFS variance.

Social Adaptive Functioning Evaluation Scale 
(SAFES)f

In chronic hospitalized patients: the composite cognitive score explained 62% of variance in 
SAFES score, negative symptoms an additional 6%, positive symptoms an additional 2% 
(stepwise regression). In nursing home patients: the composite cognitive score explained 
50% of variance; negative symptoms an additional 4%. In acute hospital inpatients: the 
composite cognitive score explained 21% of variance.

Functional Needs Assessment (FNA)g FNA was correlated with the composite cognitive score (r=0.65), negative symptoms (–0.32) 
and positive symptoms (–0.41). In a stepwise regression, only the composite cognitive score 
entered the equation and accounted for 42% of variance.

d A standardized mean of the two outcome measures was used as a measure of community functioning.
e A performance-based measure of both basic and instrumental activities of daily living.
f Measures social, interpersonal, instrumental, and impulse control skills.
g Addresses the ability to perform or describe in detail 26 everyday tasks, an average score was used in the analysis. 
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cessing speed and attention domains had significant rela-
tionships with outcome. The domains of problem solving,
language skills, and visuospatial abilities did not have sig-
nificant relationships with the outcome measures.

In the next step we examined the relationships between
verbal memory and processing speed and attention and
the individual outcome variables using regression analy-
sis. The results of these univariate analyses are shown on
Table 5. Global psychosocial function and recreation im-
pairment were predicted by both the verbal memory and
processing speed and attention domains, with verbal
memory exhibiting a higher individual R2. On the other
hand, the processing speed and attention domain, but not
verbal memory, significantly predicted work impairment.
For relationship impairment, the reverse was observed,
i.e., verbal memory was a significant predictor while the
processing speed and attention domain was not. In all
cases where cognitive domains and outcome measures
were significantly correlated, worse performance on cog-
nitive tests predicted poorer outcome.

Relationship of Symptom Severity 
With Cognition and Outcome

In an overall multivariate regression test of the effect of
the severity of negative symptoms at intake on the four
follow-up outcome measures, the omnibus test was signif-
icant (F=3.22, df=4, 94, p=0.02). In univariate regressions
the negative symptom dimension was significantly corre-
lated with each of the outcome measures, with more se-
vere negative symptoms predicting worse outcome (Table
6). There were also significant relationships between the
severity of negative symptoms and performance on cogni-
tive tests (F≥8.3, df=1, 97, p≤0.005). More severe negative
symptoms were related to more impairment in each of the
cognitive domains. There were no significant relation-
ships between the severity of psychotic symptoms and ei-
ther the outcome measures (F=1.37, df=4, 93, p=0.25) or
the cognitive domain scores (F=0.87, df=5, 92, p=0.50) (age
was used as covariate). Similarly, the severity of disorga-
nized symptoms was not significantly related to the out-

TABLE 2. Cognitive Domains Assessed With a Neuropsychological Battery Administered to 99 First-Episode Schizophrenia
Patients

Cognitive Domain and Component Measure N
Chronbach’s Al-

pha
Standardized 

Score SD
Verbal memory 99 0.84 –1.33 0.83

Rey Auditory Verbal Learning Test (27, 28)
Trials 1–5 96
Trial 7 95
Delayed recall 94

Wechsler Memory Scale—Revised (29), logical memory
Immediate recall 99
Delayed recall 98

Processing speed and attention 99 0.75 –0.87 0.81
WAIS-R (30)

Digit span test 99
Digit symbol test 98

Trail Making Test (31)
Part A 65
Part B 94

Stroop Color and Word Test (32)
Trial 1 95
Trial 2 94
Trial 3 94

Circle a letter cancellation task (33) (time to complete) 93
Problem solving 99 0.85 –1.47 1.07

Wisconsin Card Sorting Test (34)
Number of categories attained 62
Number of perseverative errors 63

Shipley Institute of Living Scale—abstractions (35) 85
WAIS-R

Comprehension 99
Similarities 99
Picture completion 99
Picture arrangement 99

Language skills 99 0.80 –1.41 1.13
WAIS-R vocabulary subtest 98
Shipley Institute of Living Scale (35)—vocabulary 85
Controlled oral word association subtest (FAS) from the Multilingual Aphasia 

Examination (36, 37) 99
Visuospatial skills 99 0.77 –1.07 1.13

Rey-Osterrieth Complex Figure Test (38, 39)—copy 99
WAIS-R

Block design 98
Object assembly 98

Judgment of Line Orientation (40, 41) 63
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come (F=1.25, df=4, 94, p=0.30) or to the cognitive vari-
ables (F=1.35, df=5, 93, p=0.25).

Contributions of Negative Symptoms, Memory, 
and Attention to Prediction of Global 
Psychosocial Functioning

The relative contributions of cognition and negative
symptom severity to the prediction of outcome were ex-
amined with stepwise regression analyses where the pre-
dictor variables were the significant domain scores and
negative symptoms, and the dependent variables were the
individual outcome measures. In our exploratory stepwise
regression analyses the significance level for entry was set
liberally to 0.15 to see whether some of the variables with
weaker relationships to outcome measures would contrib-
ute unique variance.

For global psychosocial functioning, in a simultaneous
entry regression analysis with memory, attention, and neg-
ative symptoms as predictors, the overall model was signif-
icant (F=5.65, df=3, 95, p=0.001; R2=0.15). In a stepwise
regression model with all three predictors, the negative
symptom variable entered the equation first and explained
11% of the variance; processing speed and attention en-
tered second and contributed an additional 3.2%. Verbal
memory did not enter the equation, although its univariate
contribution to the variance of global psychosocial func-
tioning was 10.4%. As shown in Table 7, there is a partial
overlap between the variance explained by memory and
attention. Moreover, both memory and attention ex-
plained variance in addition to negative symptoms, but
there was a considerable overlap of each of these cognitive
domains with negative symptoms. After both memory and
attention are accounted for, negative symptoms continued
to make a smaller (3.4% versus 11%) contribution to ex-
plaining the variance in global functioning.

Impairment in Recreational Activities

In univariate analyses, the degree of impairment in par-
ticipation and enjoyment of recreational activities was sig-
nificantly correlated with verbal memory (9.8% of the vari-
ance explained), processing speed and attention (4.4%),
and severity of negative symptoms (5.5%). When the three
predictors were entered simultaneously in a regression

equation, the model was significant (F=3.76, df=3, 95, p=
0.01; R2=0.11). Memory was the strongest predictor, and
after memory entered the stepwise regression equations
first, neither attention nor negative symptom severity
made significant contributions to explaining the variance,
which indicates an overlap between these predictor vari-
ables. When attention was forced into the regression with
three predictors, verbal memory entered the equation and
negative symptoms did not, but the percent of variance
explained only increased from 9.8% to 10%, indicating an
almost complete overlap. After the negative symptom
variable was forced into the regression equation, memory
entered the equation and processing speed and attention
did not, resulting in R2=0.10, indicating again that nega-
tive symptoms explain very little nonshared variance with
memory.

Impairment in Relationships

Negative symptom severity and verbal memory were the
significant individual predictors of the degree of impair-
ment in relationships. The simultaneous entry model with
these two predictors was significant (F=4.32, df=2, 96, p=
0.02; R2=0.083). Individually, memory explained 6.3% of
the variance, and severity of negative symptoms explained
6.5%. In a stepwise regression negative symptoms entered
first and the contribution of memory was not significant
after negative symptoms were accounted for. When mem-
ory was forced into the regression, the negative symptom
variable did not enter the equation at a significance level of
0.15. This indicates that the two predictor variables explain
shared variance in the outcome measure of relationships.

Work Performance

The degree of impairment of work performance at the
follow-up assessment was predicted in univariate analy-
ses by the processing speed and attention variable (6.9%
of variance) and by the negative symptom variable (5.9%).
A simultaneous entry regression analysis was significant
(F=5.28, df=2, 96, p=0.007; R2=0.099). In a stepwise regres-
sion analysis, processing speed and attention entered first
(6.9% of variance explained) and negative symptoms en-
tered second, contributing an additional 3% to the expla-
nation of variance. Therefore, in the prediction of work

TABLE 3. Symptoms at Intake and Outcome Variables for
99 Subjects With First-Episode Schizophrenia Followed on
Average for 7 Years

Item Mean SD
Symptoms at intake

Psychotic 6.67 2.40
Disorganized 5.15 2.94
Negative 11.61 3.45

Outcome measures at follow-up
Global psychosocial functioning 3.34 0.81
Relationship impairment 2.81 0.71
Recreational impairment 3.12 0.83
Work impairmenta 5.67 3.33

a The median and quartile range (25th–75th) are shown because of
the skewed distribution of the values of this variable.

TABLE 4. Effects of Cognitive Domains on Outcome in 99
Subjects With First-Episode Schizophrenia Followed on
Average for 7 Years

Cognitive Domain

Effect on Outcomea

F (df=4, 94) p
Verbal memory 3.48 0.01
Processing speed and attention 2.50 0.048
Language skills 0.39 0.81
Visuospatial skills 0.62 0.65
Problem solving 1.09 0.37
a Omnibus regression analysis of the simultaneous effect of cognitive

domain on all four outcome measures (global psychosocial func-
tioning, relationship impairment, participation and enjoyment of
recreational activities, and work impairment). 
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performance, processing speed and attention and nega-
tive symptoms make shared but not entirely overlapping
contributions to variance.

Discussion

The findings of this longitudinal follow-up study of a
first-episode schizophrenia cohort confirmed our hypoth-
esis that there is a relationship between cognitive function
and outcome. In view of the negative findings of three of
the five other first-episode longitudinal studies (10, 13, 14)
(Table 1), it has been hypothesized (14) that the link be-
tween cognitive performance and social outcome may be
stronger in populations selected for chronicity or severity
of illness. It is also possible that with longer durations of
follow-up, the predictive value of cognition or other initial
variables on subsequent outcome might decrease because
of the effects of factors that act longitudinally, such as
treatment with antipsychotic agents (43), availability of
comprehensive psychosocial rehabilitation programs
(44), and the accumulation during the course of illness of
environmental factors, such as stressful life events, lack of
social and family support systems, changes in personal re-
actions to illness, and self-attitudes (45). The role of such
factors may explain why in this study cognitive perfor-
mance and negative symptom severity explain at best
14.2% of the variance in outcome, whereas in other cross-
sectional studies of chronic patients cognitive scores pre-
dicted between 42% and 62% of the variance of outcome
(8, 9, 19) (Table 1). In our study initial negative symptoms
explained 11% of the variance in outcome, while the nega-
tive symptom score assessed at follow-up concurrently
with outcome explained 47.4% of the variance (F=87.5, df=
1, 97, p<0.0001). This is similar to the results of Stirling et
al. (13) who found no correlations between initial cogni-
tive scores and functional outcome after 10–12 years, but
they did find significant relationships when cognition and
outcome were assessed concurrently (performance on the

Wisconsin Card Sorting Test, WAIS object assembly, pic-
ture arrangement and completion, block design, and the
general neurocognitive factor were significantly corre-
lated with the overall functional outcome index [r=–0.32 to
–0.40]). Similarly, Friedman and colleagues (17) reported
that in a path analysis of change in cognitive, functional,
and symptom variables between assessment points, the
highest standardized regression coefficient (beta=0.61)
was for the relationship of the cognitive decline from the
second assessment (1.4 years) to the third (4 years) with
the functional decline between the second and third as-
sessments. The relationship between initial cognitive sta-
tus and functional decline between the second and third
assessment was weaker (beta=0.36). Initial negative symp-
toms were not related to functional status, but worsening
of negative symptoms between 1.4 and 4 years was related
to decline in functional status (beta=0.39) between 1.4 and
4 years.

Our second hypothesis, that the relationships between
neurocognitive variables and outcome are specific, was
also confirmed. The only cognitive domains that were re-
lated to outcome were verbal memory and processing
speed and attention. The domains of problem solving,
language skills, and visuospatial skills were not related to
the outcome measures. There was also specificity in the
sense that different domains of outcome differed in their
predictors. Global psychosocial function and recreation
impairment were predicted by both the verbal memory
and processing speed and attention domains, whereas
only processing speed and attention predicted the degree
of work impairment, and only memory was predictive of
the relationship variable. Our results confirm in a first-ep-
isode longitudinal study the importance of verbal memory
in the prediction of outcome but differ from previous
studies that have identified card sorting/executive func-
tion and verbal fluency as additional domains predicting
community outcome. In our study, attention played a role
in predicting community outcome, whereas in most previ-
ous studies sustained attention (vigilance) was predictive
of social problem-solving skills but not community out-
come (1, 2). In this study, the role of processing speed and
attention in the prediction of employment and the lack of
significant contributions from the other cognitive do-
mains to the variance in employment differ from the find-
ings of most previous research in which memory and Wis-
consin Card Sorting Test performance have been found to
be important. Our findings, however, are quite consistent
with those of Bellack et al. (16), who found that the best

TABLE 5. Relationships Between Cognitive Domains and Outcome Measures in 99 Subjects With First-Episode Schizophrenia
Followed on Average for 7 Years

Outcome Variable

Verbal Memory Processing Speed and Attention

Univariate F (df=1, 97) p R2 Univariate F (df=1, 97) p R2

Global psychosocial function 11.29 0.001 0.104 7.57 0.007 0.072
Relationship impairment 6.51 0.01 0.063 1.00 0.30 0.010
Recreation impairment 10.48 0.002 0.098 4.44 0.04 0.044
Work impairment 3.64 0.06 0.036 7.19 0.009 0.069

TABLE 6. Relationship Between Negative Symptom Sever-
ity at Intake and the Outcome Measures for 99 Subjects
With First-Episode Schizophrenia Followed on Average for
7 Years

Outcome Variable
Univariate F 
(df=1, 97) p R2

Global psychosocial function 11.95 0.0008 0.11
Relationship impairment 6.73 0.01 0.065
Recreation impairment 5.69 0.02 0.055
Work impairment 6.12 0.01 0.059
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discriminators that correctly classified good vocational
outcome patients from those with poor outcome were
measures of processing speed (such as parts A and B of the
Trail Making Test and the Stroop test). Similarly, Dickinson
and Coursey (7) found that the processing speed index of
the WAIS-III (digit symbol and symbol search tasks) con-
tributed the most (28%) to the variance in a community
outcome measure. Our negative results for executive func-
tioning are consistent with the findings of Fujii and Wylie
(11) in their first-episode study with a follow-up period of
19.7 years. These authors suggested that the predictive
value of executive function does not extend past a few
years, since all previous studies were either cross-sec-
tional or had short follow-up periods. In their study verbal
memory explained a considerably larger proportion of the
variance of outcome (44.5%) than in our study (10.4%). Al-
though a direct comparison is not possible, it appears that
their subjects had a worse outcome than in our study. Sub-
jects in their study had a mean score on the Resource As-
sociated Functional Level Scale—a measure of a patient’s
level of functioning in relationship to service needs—of
3.19 (a score of 3 indicates lack of activities of daily living/
personal skills), whereas subjects in our study exhibited
moderate global impairment. Also, the average duration of
hospital stay was 2.1 months per year of follow-up in their
study versus 0.76 months per year in our study. It is con-
ceivable that in individuals with more severe illness, the
relationship between cognition and outcome may be
stronger.

Differences between our findings and previous studies
may also result from the outcome measures used. The
outcome measures chosen in this study (global psychoso-
cial functioning, relationship impairment, participation
and enjoyment of recreational activities, and work impair-
ment) belong to the category of “macrosocial” outcome
measures, whereas tests of interactional and social prob-
lem-solving skills such as a role play test or the Assess-
ment of Interpersonal Problem-Solving Skills are consid-
ered to be “microsocial” measures (46). Social problem-
solving measures could be conceived as social informa-
tion processing tasks and are thus more similar to neu-
rocognitive tasks than the macrosocial measures of com-
munity functioning. Therefore, associations between
neurocognitive functioning and the macrosocial domain
would be less likely than associations between neurocog-
nitive functioning and the microsocial domain (15). In our
study verbal memory was a stronger predictor of global
functioning than processing speed and attention, whereas
in studies by Addington et al. (15, 18) that utilized a mi-
crosocial measure of outcome, attention exhibited the
highest correlation to outcome (r=0.61), and none of the
neurocognitive domains was related to macrosocial mea-
sures of outcome. If our study had included microsocial
measures, it is possible that the magnitude of correlations
might have been higher and different predictor domains
might have emerged.

Our results indicate that negative symptoms and cogni-
tive variables are not independent predictors of outcome.
In all cases there was an overlap in explained variance, al-
though the extent of this overlap varied. This overlap was
due in part to the fact that the severity of negative symp-
toms was correlated with poor performance in all five cog-
nitive domains. This is in agreement with the findings of
Bilder et al. (10), who reported significant correlations be-
tween the SANS negative symptom scores and memory,
attention, executive, and visuospatial domains. Our group
(47) has previously reported correlations with verbal
memory and processing speed and attention tasks.

In the prediction of global psychosocial functioning,
negative symptom severity was the most important factor,
followed by attention, and verbal memory was no longer a
significant predictor after we accounted for negative
symptoms and attention. Memory and attention were not
independent of each other (Table 7); severity of negative
symptoms shared variance in prediction with both mem-
ory and attention, and there was a larger overlap between
the severity of negative symptoms and memory (73%)
than between negative symptoms and attention (66%) in
explaining the variance in global psychosocial function-
ing. This is consistent with the fact that negative symp-
toms were more highly correlated with verbal memory (r=
–0.55, df=97, p<0.0001) than with processing speed and at-
tention (r=–0.29, df=97, p=0.003). A similar pattern
emerged in the prediction of recreational impairment,
where memory was the most significant predictor and the
overlap between the three predictors appeared to be more

TABLE 7. Relative Contributions of Cognitive Domain Scores
and Severity of Negative Symptoms to Explaining the Vari-
ance in Global Psychosocial Function

Predictor

Partial Percent 
of Variance Explained

Total
Percent 

of Variance 
ExplainedAttention Memory

Negative
Symptoms

Memory 10.4
Attention 7.2
Negative 

symptoms 11.0
Memory plus 

attention a 10.4 10.4
Attention plus 

memory 7.2b 4.5 11.7
Negative 

symptoms plus 
memory 2.8 11.0 13.8

Negative 
symptoms plus 
attention 3.2 11.0 14.2

Negative 
symptoms plus 
attention plus 
memory 3.2 a 11.0 14.2

Memory plus
attention plus 
negative
symptoms 1.2b 10.4 3.4 15.0

a Did not enter stepwise model at a significant entry level (p=0.15).
b Forced into the stepwise regression equation.
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extensive. The severity of negative symptoms took prece-
dence over verbal memory in explaining impairment in
relationships, and again there was an overlap in the vari-
ance explained. Attention was most important in the pre-
diction of work performance, with an additional contribu-
tion from negative symptoms; the overlap between the
two in explained variance was 51%.

Our results are consistent with the findings of some of
the other studies that examined the effects of both cogni-
tive function and symptoms on outcome measures. Velli-
gan et al. (9) conducted a stepwise regression analysis with
cognitive score and negative and positive symptom scores,
and only the cognitive score entered the equation and ex-
plained 42% of the variance in outcome. The negative
symptom score was no longer significant, which points to
an overlap between symptoms and cognition (Table 1).
The authors concluded that negative symptoms may be
the behavioral consequences of cognitive deficits. Harvey
et al. (8) found that even though both cognition and nega-
tive symptoms were highly correlated with outcome, in a
stepwise regression the cognitive score predicted 62% of
the variance in functional outcome, and negative symp-
toms contributed only a further 6%, indicating a consider-
able overlap in explained variance.

On the other hand, Dickerson and colleagues (6) found
that community social functioning was predicted inde-
pendently by a negative symptom variable and a cognitive
variable. Dickinson and Coursey (7) asked the question of
how symptoms combine with cognitive variables in pre-
dicting functional status and also found that they work in
an independent and additive fashion. In their stepwise re-
gression analysis the anergia score from the Brief Psychiat-
ric Rating Scale (corresponding to negative symptom se-
verity) entered first and accounted for 31% of the variance,
followed by working memory (an additional 21%) and
thought disturbance (an additional 13%) for a total of 65%
of the variance explained. The authors comment that the
strength of the association between symptoms and func-
tional outcome variables in the data probably was due, in
part, to areas of overlap between the measurement scales,
and that narrower definitions of symptoms or functioning
likely would have reduced this relationship to a degree.
Similar comments about the conceptual overlap between
negative symptom scales and outcome measures have
been made by others (1, 3).

These previous studies differ in the tools used for as-
sessment of symptoms and in the outcome measures. In
our analysis of negative symptoms, this variable was de-
fined as the sum of the SANS ratings for affective flatten-
ing, alogia, avolition/apathy, and anhedonia/asociality.
Being well aware of the conceptual overlap between this
measure and measures of outcome, we used this defini-
tion (25) because it is based on extensive factor-analytic
studies and has been traditionally used in research. It was,
however, of interest to examine whether a narrower mea-
sure of negative symptoms that does not include function-

ing criteria would still be correlated with cognition and
outcome, and whether there would still be a considerable
overlap of negative symptoms with verbal memory and at-
tention in the prediction of outcome. In a post hoc analysis
that defined severity of negative symptoms as the sum of
only the scores for affective flattening and alogia, the corre-
lation with verbal memory was decreased but remained
significant (r=–0.47, p<0.0001), whereas the correlation
with attention remained practically unchanged (r=–0.31,
p=0.002). The severity of negative symptoms defined in
this more narrow way predicted less of the variance in glo-
bal psychosocial functioning (6.3% versus 11%) as well as
in the other outcome measures. In the stepwise regression
for global psychosocial functioning verbal memory now
entered first, and the negative symptom and attention
variables were no longer significant. In the prediction of
relationship impairment, memory was now the most im-
portant predictor; in stepwise regression memory was the
first and only significant predictor of recreation, and at-
tention was the only significant predictor of work perfor-
mance. This shows that with this narrow definition of
negative symptoms their predictive value decreases, and
there continues to be a considerable overlap with the cog-
nitive domains in the explained variance of outcome. The
shared variance between negative symptoms and verbal
memory, and, less so, processing speed and attention
would indicate that to some extent they may have a com-
mon, probably neurobiological, underlying construct
(Addington, cited in reference 48).

The relationship of verbal memory and processing
speed and attention with outcome identify these cogni-
tive domains as areas of attention for programs directed
at improving outcome. The results of the few trials of cog-
nitive remediation of specific areas, including memory
and attention, have so far been inconclusive, and a recent
meta-analysis (49) did not find any appreciable effects of
cognitive remediation. Even when cognitive remediation
on a specific task can be achieved, research has not yet
addressed the long-term durability of improved perfor-
mance on specific tasks and to what extent remediation
on specific cognitive tasks generalizes to more complex
psychosocial functions, such as community outcome
(50). It seems that compensatory strategies to bypass the
cognitive deficits in schizophrenia that focus on improv-
ing functional skills rather than enhancing cognitive ca-
pacities may be more feasible (16, 51). From the results of
this study it is uncertain whether neurocognitive variables
can actually reliably predict future outcome, since the vari-
ance in outcome explained by neurocognition is consider-
ably less than in previous cross-sectional studies with
chronic patients. For the purposes of predicting global psy-
chosocial outcome, the severity of negative symptoms at
intake would provide almost the same information as the
results from comprehensive cognitive testing, since there is
a considerable overlap in explained variance. The tests for
processing speed and attention may be more informative
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about outcome than other cognitive tests because there is
less shared variance with negative symptoms.

In conclusion, this large prospective first-episode study
utilized a comprehensive cognitive battery and detailed
clinical assessments and confirmed the relationship be-
tween verbal memory and outcome, pointed to a relation-
ship between processing speed and attention and commu-
nity outcome, particularly in the area of work performance,
and identified an overlap between cognition and negative
symptoms in the prediction of outcome.
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