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Objective: Impairments in adaptive life
skills are a major source of disability in
patients with schizophrenia. The relation-
ship between adaptive life skills in real-
world settings and performance on neu-
ropsychological tests may be complicated
by other factors that interfere with de-
ployment of skills. Assessment of the abil-
ity to perform life skills under optimal
conditions (i.e., assessment of functional
capacity) has been proposed as a means
to clarify these relationships.

Method: The authors examined cross-
sectional data from a study of the course
of neuropsychological and adaptive life
skills of older (age 50–85) schizophrenia
patients (N=78). Functional capacity was
examined with a performance-based mea-
sure (UCSD Performance-Based Skills As-
sessment), and case managers rated real-
world adaptive functions (i.e., interper-
sonal skills, work skills, and community ac-
tivities). Neuropsychological performance
was assessed with a comprehensive bat-

tery, while symptoms were assessed with
patient self-report and clinical ratings.

Results: Confirmatory path analyses
were used to evaluate the effects of neu-
ropsychological performance, functional
capacity, and symptoms on the various
domains of real-world functioning. Neu-
ropsychological performance predicted
functional capacity, which predicted all
three domains of real-world functioning.
Depression predicted interpersonal and
work skills, while negative symptoms af-
fected interpersonal skills independently
of other predictors.

Conclusions: Real-world adaptive life
skills are predicted by neuropsychological
performance, symptoms, and functional
capacity. Neuropsychological perfor-
mance contributes little to the prediction
of real-world performance after account-
ing for functional capacity. In some do-
mains, negative and depressive symptoms
influenced real-world performance while
not relating to functional capacity or neu-
ropsychological performance.

(Am J Psychiatry 2006; 163:418–425)

Despite 50 years of pharmacological and psychosocial
intervention, schizophrenia remains one of the top causes

of disability in the world (1). Schizophrenia is associated
with lifelong impairment across a number of domains (2).

This is true especially among young (3) and middle-aged

(4) adults and even among patients who respond to anti-
psychotic treatment and have only residual psychotic

symptoms (5). These functional impairments involve so-

cial, occupational, and independent living activities, and
for the first 30 years of the antipsychotic treatment era of

the 1950s through the 1980s, functional outcomes re-

mained essentially unchanged (6). Schizophrenia outpa-
tients evidence widespread functional impairments re-

gardless of level of residential independence (7). It has

been argued that one of the primary reasons for the histor-
ical lack of improvement in functional outcome is a general

lack of success in treating the aspects of schizophrenia that

have the strongest associations with functional outcome,

such as cognitive impairment and negative symptoms (8).
On the basis of findings from other neuropsychiatric

conditions (9), recent studies have examined the relation-
ship between neuropsychological performance and func-
tional status. Meta-analytic reviews of these early studies
have clearly demonstrated a cross-sectional correlational
relationship between neuropsychological impairment
and several domains of functional outcome (10, 11); these
findings have been replicated in longitudinal studies as
well (12). The discovery of these consistent relationships
has led to the hypothesis that cognitive-enhancing treat-
ments (13) may result in improved functional outcomes.
However, a potential limitation of this hypothesis is the
fact that correlations between individual cognitive ability
areas and functional outcomes are generally moderate,
and even composite measures of neuropsychological per-
formance rarely account for more than 25%–50% of the
variance in real-world functional outcomes (14).

With the recognition that cognitive and functional do-
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mains are potential treatment targets, valid assessment of
these ability areas is a critical step. Further, the entire
breadth of the relationship between neuropsychological
performance and functional outcome requires study in
that functional skills can be conceptualized in terms of ca-
pacity (performance under optimal conditions—what the
person can do) versus performance (real-world out-
comes—what the person does do). In contrast to func-
tional capacity, functional performance in everyday life
may be influenced not only by cognitive and other abilities
but also by a variety of motivational and environmental
factors (e.g., opportunity and social support for perform-
ing activities such as financial and medication manage-
ment, seeking employment). Assessment strategies have
been developed to address all of these domains. The
NIMH MATRICS initiative (15–18) was created to assist in
the refinement of neuropsychological and functional as-
sessment measures for studies of pharmacological en-
hancement of cognition. This initiative led to a “state of
the art” cognitive assessment for use in treatment studies
of cognition in schizophrenia. Important issues that re-
main include how functional capacity and functional per-
formance should be conceptualized and measured and
how competence and performance domains are related to
neuropsychological performance.

Assessments of functional outcomes can be derived
from reports by the patient or caregiver/informants or di-
rect observation of the patient, while performance-based
measures of skills competence are collected in analogue
settings. Examples of the latter include performance of so-
cial, personal care, and financial management in labora-
tory settings. Patients with schizophrenia have cognitive
impairments that may invalidate their self-reporting, and
many have no caregivers to provide information. Both
types of direct assessment (direct observation versus ana-
logue assessment) have advantages and limitations. Real-
world observations are necessarily individualized and
nonstandardized as well as costly and potentially reactive
(presence of an observer may alter the environment and
resulting behaviors). Performance-based measures of
functional capacity are valid to the extent that they mea-
sure the relevant skills accurately, but other factors may in-
fluence real-world outcomes. Again, factors such as finan-
cial resources, motivation, and possibly other symptoms of
the illness may limit the extent to which skills that are
present in the behavioral repertoire are actually performed
in real-world settings. Cognitive deficits are associated
with impairments in laboratory-based functional skills (19,
20), and previous data have indicated that performance-
based measures of functional skills are related to several
aspects of real-world outcome in patients with schizophre-
nia (20). It is interesting that in one recent study (21), two
patient self-report measures of outcome, a subjective qual-
ity-of-life scale and a disability assessment, were well cor-
related with each other but essentially uncorrelated with
either neuropsychological performance or performance-

based measures of functional skills, both of which were
also well correlated with each other. These data suggest
that multiple measures may be required to capture the
complexity of functional outcome in schizophrenia.

This article reports the results of a study of the relation-
ship between neuropsychological performance, func-
tional capacity, and real-world functional skills perfor-
mance in outpatients with schizophrenia. The patterns of
direct and indirect influence between neuropsychological
performance, functional capacity, and various domains of
real-world adaptive skills performance were examined
with confirmatory path analyses. In these models, several
other variables that could influence these relationships
were also examined, including the current severity of pos-
itive and negative symptoms and symptoms of depres-
sion. The contributions of these other variables were ex-
amined in terms of whether they primarily influenced the
“competence domain,” that is neuropsychological perfor-
mance and measures of functional capacity, or whether

TABLE 1. Demographic and Clinical Characteristics, Neu-
ropsychological Performance, and Levels of Functioning in
78 Older Schizophrenia Patients

Characteristic Mean SD Range
Age (years) 58.4 7.3 50–87
Education 12.5 2.4 5–18
PANSS positive symptom score 13.2 4.4 7–25
PANSS negative symptom score 13.7 4.4 7–27
Beck Depression 

Inventory score 9.4 8.8 0–40
Neuropsychological 

performancea

Animal naming 16.9 5.9 4–31
Wisconsin Card Sorting Test

Categories attained 1.2 1.4 0–5
Perseverative errors 85.5 13.8 56–127

Trail-Making Test
Part A 63.5 31.4 27–195
Part B 148.2 59.3 70–240

Letter-Number Sequencing 6.6 3.2 2–19
Rey Auditory Verbal 

Learning Test
Learning (trials I–IV) 36.1 10.7 12–63
Short-delay free recall 6.5 3.2 0–14

Boston Naming Test 14 0.96 11–15
Digit Span 14.2 4.4 0–25
Constructional praxis 8.8 1.7 5–11
Stroop interference 23.9 9.4 4–46

Functional capacityb 
Comprehension/planning 20.3 4.7 6–27
Financial skills 7.8 2.5 0–11
Communication 5.9 1.8 1–10
Transportation/mobility 4.4 1.8 0–6
Total score 38.1 9.2 11–53

Functional performancec 
Physical functioning 24.0 1.2 18–25
Personal care skills 34.8 0.8 30–35
Interpersonal relationships 29.9 4.5 16–35
Social acceptability 34.3 1.2 29–35
Activities 50.3 5.5 29–55
Work 25.1 4.7 14–30

a Scores are raw scores except for Wisconsin Card Sorting Test perse-
verative errors, which is the age-adjusted and demographically ad-
justed standard score.

b From the UCSD Performance-Based Skills Assessment.
c From the Specific Level of Function Scale.
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the influence was “postcompetence” in nature, affecting
real-world outcomes but not functional capacity or neu-
ropsychological performance. This distinction is impor-
tant, since previous research with HIV-infected patients
(22) has indicated that this relationship is complex, with
neuropsychological performance affecting functional ca-
pacity and real-world performance, whereas depression
affects real-world performance but is not related to func-
tional capacity or neuropsychological performance. Thus,
our analyses were aimed at determining if 1) neuropsy-
chological performance would be associated with real-
world outcome other than through its relationship with
functional capacity, and 2) whether other factors such as
depression or negative symptoms would affect outcome
and, if so, were these influences at the level of affecting
functional capacity and neuropsychological performance
or real-world performance.

Method

Subjects

Subjects in this study were older, ambulatory schizophrenia pa-
tients enrolled in a longitudinal study of the course of cognitive
and functional status. The long-term goal of this project was to ex-
amine the course and correlates of change in functional status
among older, ambulatory schizophrenia patients. Exclusion crite-
ria for this study were a primary DSM-IV axis I diagnosis other
than schizophrenia or schizoaffective disorder, Mini-Mental Sta-
tus Examination (MMSE) score below 18, or any medical illnesses
that might interfere with the assessment of cognitive functioning.
All subjects were receiving outpatient treatment at the time of re-
cruitment at a Department of Veterans Affairs, New York State, or
academic research site. Outpatient status was defined as living
outside of any institutional setting, including a nursing home.
Study subjects were also required to have evidence of continued
illness at the time of recruitment, as evidenced by meeting at least
one of three criteria: 1) an inpatient admission for psychosis in the
past 2 years; 2) an emergency room visit for psychosis in the past 2
years; or 3) a score of 4 (moderate) or more at the baseline assess-
ment on the positive symptom items delusions, hallucinations, or
conceptual disorganization. All subjects signed a written informed

consent form approved by the institutional review board at each
research site after the testing procedures were fully explained.

All subjects met DSM-IV criteria for schizophrenia or schizoaf-
fective disorder. The Comprehensive Assessment of Symptoms
and History (23) was completed by a trained research assistant,
and diagnosis was confirmed by a senior clinician. Trained raters
at each site performed all testing. Patients were only enrolled in
this part of the study if they were receiving case management ser-
vices and were actively involved in psychiatric rehabilitation ser-
vices. The case managers were used as the informants for the real-
world functional status ratings, leading to the exclusion of 64 pa-
tients who completed other aspects of this assessment. All pa-
tients were receiving treatment with second-generation antipsy-
chotic medications.

Measures

All subjects completed the test battery in a fixed order. Screen-
ing measures were the MMSE (24) to assess global cognition and
the recognition reading subtest of the Wide-Range Achievement
Test 3 (25) to estimate premorbid functioning. These measures
were followed by functional skills assessment, a cognitive test
battery, and a symptom interview. Comprehensive reviews of
chart notes and interviews with case managers were performed
to provide data for rating scales. All raters received extensive
training in performing all of the assessments, and every 3
months their performance was reevaluated through rerating of
training tapes, dual ratings of the functional status measures
with the first author, and quality assurance assessments of all
testing. These raters were trained to adequate reliability on
symptom ratings with 2 full days of training, four standardized
videotapes, and in-person interviews that yielded intraclass cor-
relation coefficients from 0.857 to 0.917.

Performance-Based Measure of Functional Capacity

The UCSD Performance-Based Skills Assessment (19) is de-
signed to directly assess functional skills competence among
the severely mentally ill. This test is designed for older outpa-
tients and measures performance in a number of domains of
everyday functioning through the use of props and standard-
ized skills performance situations. The comprehension/plan-
ning domain measures the patient’s ability to comprehend
written material describing recreational outings and then plan
the activities and list appropriate items necessary to bring to
the outings. In the financial skills domain, the patient must
count out given amounts from real currency, make change, and
fill out a check to pay a utility bill. The communication domain

TABLE 2. Correlations Among Cognitive, Functioning, and Symptom Variables in 78 Older Schizophrenia Patients

Variable

Correlation (r) With Cognitive, Functioning, or Symptom Variable (df=76)

Neuropsychological 
Performance

PANSS Positive 
Symptom 

Score

PANSS Negative 
Symptom 

Score

Beck Depression 
Inventory  

Score
Functional 
Capacitya

Functional Performanceb

Interper-
sonal Skills

Community 
Activities

Positive symptom score –0.17
Negative symptom 

score –0.32** 0.13
Beck Depression 

Inventory score 0.03 0.28* 0.05
Functional capacitya 0.63** –0.27* –0.29** –0.03
Functional 

performanceb

Interpersonal skills 0.23* –0.18 –0.45** –0.23* 0.34**
Community activities 0.50** –0.06 –0.18 –0.08 0.61** 0.17
Work skills 0.41** –0.13 –0.23 –0.22* 0.54** 0.34** 0.77**

a From the UCSD Performance-Based Skills Assessment: comprehension/planning, financial skills, communication, and transportation/mobil-
ity.

b Determined with the Specific Level of Function Scale.
*p<0.05.**p<0.01.
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involves a series of role play situations that require the patient
to make emergency calls, call directory assistance to request a
telephone number, call the number, and then reschedule a
medical appointment. In the transportation/mobility domain,
patients use information from bus schedules and maps to de-
termine appropriate fare, state telephone numbers to answer
relevant questions, decide which map to use to get to a certain
location, and determine the appropriate route and transfers to
reach a destination. For the purposes of these analyses, the
UCSD Performance-Based Skills Assessment total score was
used as the dependent variable to reduce the number of total
correlations.

Cognitive Assessment

Patients completed a comprehensive assessment of the cogni-
tive ability areas previously shown to be most consistently corre-
lated with functional skills (10, 11, 26), including attention, mo-
tor skills, verbal learning and memory, verbal fluency, and
several aspects of executive functioning. For the analyses in the
present study, a composite cognitive score was calculated by
standardizing scores from the following measures into z scores:
animal naming, perseverative errors and categories attained on
the Wisconsin Card Sorting Test (64-card computerized version
[27]), Trail-Making Test (28) parts A and B, learning trials 1–5 and
short-delay free recall from the Rey Auditory Verbal Learning
Test (29), the Consortium to Establish a Registry for Alzheimer’s
Disease versions of the Boston Naming Test and constructional
praxis assessment (30), WAIS-III digit span and letter-number se-
quencing subtests (31), and the Stroop Color and Word Test in-
terference condition (32).

Symptom Assessment

Severity of schizophrenia symptoms was assessed with the
Positive and Negative Syndrome Scale (PANSS) (33). This is a 30-
item scale with seven items measuring positive symptoms, seven
items measuring negative symptoms, and 16 items measuring
general aspects of psychopathology. The PANSS was completed
after a structured interview. We used the positive and negative do-
mains from the empirically derived five-factor model of the
PANSS that was developed by White et al. (34). We obtained self-
reports of depression from the patients by using the second edi-
tion of the Beck Depression Inventory (35).

Real-World Functional Performance

In order to examine real-world functional performance, the
Specific Level of Function Scale (36) was employed. This scale is a
43-item caretaker report of a patient’s behavior and functioning
across the following domains: physical functioning (e.g., vision,
hearing), personal care skills (e.g., eating, grooming), interper-
sonal skills (e.g., initiating, accepting, and maintaining social
contacts; effectively communicating), social acceptability (e.g.,
absence of verbal and physical abuse, absence of repetitive be-
haviors), community activities (e.g., shopping, using telephone,
paying bills, use of leisure time, use of public transportation), and
work skills (e.g., employable skills, level of supervision, punctual-
ity). This scale is rated on the basis of 1) the amount of assistance
that the patient requires to perform real-world skills (personal
care, community activities), 2) the effect on functioning (physical
functioning), or 3) the frequency of the behavior (interpersonal
skills, social acceptability, work skills). In order to obtain these
ratings, a corroborated informant report method was used. With
the patient’s permission, a caseworker for the patient was directly
interviewed in order to obtain information on real-world perfor-
mance. All informants indicated that they knew the patient “very
well” on the Specific Level of Function Scale’s 5-point Likert scale.
The scale has excellent interrater reliability, factorial validity, and
internal consistency (36).

Statistical Analyses

Confirmatory path analyses were conducted to determine
which of the variables predicted or mediated the relationship with
the functional outcome domains from the Specific Level of Func-
tion Scale. The goodness of fit of these models was tested statisti-
cally and compared with several comparison models. This proce-
dure has the advantage of identifying the best-fitting model that
optimally relates to the outcome variables, in this case the Specific
Level of Function Scale domains. In contrast to a nonconfirmatory
evaluation in which the significance level of correlations is used as
the index of whether or not they are important, this procedure de-
termines whether elimination of certain paths in the model either
improves, or at least does not degrade, the fit of the overall model.
Such a procedure enhances parsimony in that statistically signifi-
cant but uninformative paths are eliminated while identifying the
set of correlations that explains optimum variance in the prese-
lected outcome variable. In these analyses, we used the Specific
Level of Function Scale domains as the outcome variables, since
real-world outcome is a putative “gold standard” and the infor-
mants making the ratings would not be influenced by neuropsy-
chological performance or functional capacity, of which they were
unaware. We examined score on the UCSD Performance-Based
Skills Assessment as a mediating variable, with the hypothesis that
functional capacity would influence the effect of neuropsycholog-
ical status on real-world outcomes.

These models included an independent model and an opti-
mized (final) model. The independent model posited that all vari-
ables were uncorrelated with each other. The final model was de-
veloped through an iterative procedure in which nonsignificant
paths were eliminated from a saturated model (in which all vari-
ables are correlated, providing no degrees of freedom, which pre-
cludes comparisons to other models) until the best-fitting model,
defined by several different goodness-of-fit statistics, was identi-
fied. Goodness-of-fit statistics are reported for the final model
and the independent comparison models. Statistical tests in-
cluded absolute and relative goodness-of-fit statistics. In addi-
tion, chi-square change scores and incremental fit indices are
presented as the difference from the independent models to the
final model. All analyses were performed by using SPSS, version
13 (37) and its affiliated software, AMOS.

Results

Seventy-eight patients completed all of the baseline as-
sessments without any missing data. Demographic, clini-
cal, performance, and functioning data are presented in
Table 1. Bivariate Pearson correlations are presented in Ta-
ble 2. Parametric comparisons of fit for the independent
and final path models are shown in Table 3. Path coeffi-
cients are presented in terms of standardized regression
coefficients originating from the final models.

The physical functioning, personal care skills, and so-
cial acceptability domains of the Specific Level of Func-
tion Scale had little variance and were close to ceiling be-
cause of the ambulatory, generally stable nature of the
patients. These domains were not examined further. The
interpersonal skills domain was correlated on a zero-or-
der basis with neuropsychological performance, negative
symptoms, depressive symptoms, and functional capac-
ity. The outcome domain of community activities was
correlated with neuropsychological performance and
functional capacity. Finally, work skills were correlated
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with neuropsychological scores, functional capacity, and
depressive symptoms.

For the Specific Level of Function Scale outcome do-
mains of interpersonal skills, community activities, and
work skills, in all cases the independent models were very
poor fits to the data, with large and significant chi-square
statistics and goodness-of-fit indices close to 0. For each of
these, a final model that fit the data was extracted from the
saturated model.

For interpersonal skills, the best-fitting path model is
shown in Figure 1. This model represents a significant im-
provement over the independent model (χ2 change=82.08,
df=6, p=0.001). In this model, neuropsychological perfor-
mance had no significant direct effect on interpersonal
skills but was mediated by the effects of functional capac-
ity. Further, severity of the negative symptoms and depres-
sive symptoms had significant and negative effects on in-
terpersonal skills that were independent of functional
capacity.

The final model predicting community activities is
shown in Figure 2. This model represents a significant im-
provement over the independent model (χ2 change=93.8,
df=6, p=0.001). Neuropsychological scores had a direct in-
fluence on community activities as well as an effect medi-
ated by functional capacity. Negative symptoms did not
contribute to the prediction of community activities.
While depression was not a significant independent pre-
dictor of activities, it was retained in the model because of
its overall impact on goodness of fit.

In predicting work skills, the best-fitting path model is
shown in Figure 3, and represents a significant improve-
ment over the independent model (χ2 change=86.6, df=10,
p=0.001). Neuropsychological scores did not indepen-
dently predict work skills but were mediated by functional
capacity. Depression had an independent effect on real-
world occupational functioning, whereas negative symp-
toms did not enter the final model.

Discussion

The purpose of the present study was to examine the
complex relationships of neuropsychological perfor-
mance, symptom severity, and functional capacity in pre-

dicting real-world functional performance of schizophre-
nia patients. The results support previous work that found
neuropsychological performance to be highly correlated
with functional outcome. However, when considering
functional capacity, as measured by performance in an
analogue setting, neuropsychological scores only occa-
sionally provide further predictive power in determining
the level of performance in a number of real-world out-
come domains. In most domains, the relationship be-
tween neuropsychological performance and real-world
functional performance was mediated by the subject’s
functional capacity, which is in large part correlated with
neuropsychological performance. Moreover, while func-
tional capacity is the most consistent predictor of func-
tional performance, additional variance is accounted for
by symptoms such as affective and negative symptoms,
which do not appear to have an impact at the “compe-
tence” level. Thus, the patients’ deployment of functional
skills appears to be affected by other apparent limiting fac-
tors such as negative and affective symptoms.

This study has several limitations, many shared with
other similar studies. The ratings of functional capacity
came from a psychometrically sound measure (19) that—
like neuropsychological tests—was performance-based
and required cognitive skills, which raises the potential for
measurement artifact in predicting performance. It is im-
possible to determine if the current real-world functional
performance rating measure is the optimal one, and it is
equally impossible to determine if the caregiver ratings
contain some bias. Unfortunately, the most reliably rated
functional outcome milestones (marriage, independent
living, and full-time competitive employment) are also
rarely attained in patients with schizophrenia. Also, the
study group size was not extremely large, and while we
were able to identify a good-fitting model for each real-
world outcome domain, which improved on various com-
parison models, some of the nonsignificant predictors
might be influenced by the study group size. Obviating this
concern is the fact that this group of subjects was quite well
suited for these analyses in that they were community
dwelling and involved in rehabilitation programs that aim
to enhance their functional skills. As a result, they did not

TABLE 3. Comparison of Models Developed to Determine Variables Predicting or Mediating Real-World Functional Out-
comes in Older Schizophrenia Patientsa

Outcome Domain and Model χ2 df p
Comparative 

Fit Index
Root Mean Square Error 

of Approximation
Interpersonal skills

Independent 90.3 15 <0.001 0.00 0.25
Final 8.22 9 0.52 0.99 0.01

Community activities
Independent 104.2 15 <0.001 0.00 0.27
Final 10.37 9 0.32 0.99 0.04

Work skills
Independent 96.7 15 <0.001 0.00 0.27
Final 10.08 10 0.43 0.99 0.01

a The independent models posit that all variables are uncorrelated with each other. The final models develop from a saturated model (i.e., all
variables are correlated) with nonsignificant paths eliminated until the best-fitting model is identified. The final model was a significant im-
provement from the independent models for every outcome domain.
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constitute a group of patients who were either not moti-
vated to engage in functional activities or were in some way
restricted from these activities (e.g., being in an institu-
tion). All patients were clinically stable and ambulatory, so
the results might be different for refractory populations or
inpatients, and we do not know how representative their
performance scores would be relative to younger patients.
Perhaps most importantly, this study did not attempt to
measure all potential factors that could interfere with real-
world functional outcomes. As noted, different systems of
societal, environmental, personal, and familial incentives
and disincentives may influence the deployment of skills in
the repertoire when in community settings.

It is not surprising that the patients in this study, who
were relatively treatment responsive with a less severe
course of illness than some with schizophrenia, had intact
physical functioning and personal care skills as well as
minimal evidence of disruptive behavior, making a search
for predictors of these daily living skills and characteristics
of illness difficult due to the truncated range. While the
patients had mild to moderate levels of symptom severity,
these scores were not too low to preclude prediction of the
various outcome domains, and negative symptoms and
depression symptoms were found to be related to some
other aspects of functioning in this patient group. Despite
this relatively mild symptom profiles, the patients mani-
fested deficits in a number of outcome domains that mea-
sured more complex instrumental functional skills.

In these analyses, we found that negative symptoms in-
terfered with interpersonal relationships independent of
neuropsychological ability and competence to perform
specific everyday tasks. Depression further appeared to
limit interpersonal functioning independently of other
competence domains. Thus, according to the results of
these analyses, a patient with neuropsychological deficits
is likely to have impairments in measures of functional ca-
pacity, which in turn are associated with impairments in

the ability to form and maintain relationships in the com-
munity. Regardless of functional capacity, severity of neg-
ative and depressive symptoms appears related to schizo-
phrenia patients’ interpersonal functioning in community
settings. A person’s performance of community activities
(e.g., handling finances, using transportation, and engage-
ment in recreational activities) is strongly predicted by
their functional capacity in the laboratory. Neuropsycho-
logical functioning contributed to performance of com-
munity activities both independently and as mediated by
functional capacity. Severity of depressive symptoms
tended to be associated with further impairment of com-
munity activities, which while nonsignificant still contrib-
uted to the overall fit of the model. Neuropsychological
scores did not contribute to prediction of work skills after
considering the mediating effects of functional capacity,
while depression had an independent effect on work skills.

It is possible that other factors not included in this study
(e.g., motivation and reward; facilitation from caretakers,

FIGURE 1. Interpersonal Skills Prediction Modela

a Model fit: χ2=8.22, df=9, p=0.52; comparative fit index=0.99.
b Measured with the UCSD Performance-Based Skills Assessment.
*p<0.05.**p<0.01.
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FIGURE 2. Community Activities Prediction Modela

a Model fit: χ2=10.37, df=9, p=0.32; comparative fit index=0.99.
b Measured with the UCSD Performance-Based Skills Assessment.
*p<0.05.**p<0.01.

FIGURE 3. Work Skills Prediction Modela 

a Model fit: χ2=10.08, df=10, p=0.43; comparative fit index=0.99.
b Measured with the UCSD Performance-Based Skills Assessment.
*p<0.05.**p<0.01.

Community
Activities

Error
0.64**

0.28*

0.40**Functional
Capacityb

Neuro-
psychological
Functioning

Negative
Symptoms

–0.32**

–0.13

Error

Positive
Symptoms

Depression

0.28*

Work Skills

Error
0.64**

0.54**Functional
Capacityb

Neuro-
psychological
Functioning

Negative
Symptoms

–0.32*

–0.20*

Error

Positive
Symptoms

Depression

0.28*



424 Am J Psychiatry 163:3, March 2006

REAL-WORLD FUNCTIONING OF SCHIZOPHRENIA SUBJECTS

ajp.psychiatryonline.org

friends, or family; socioeconomic status) further predict
involvement and success in community activities. As in
other domains, the prediction of work skills outcome do-
main is likely to be further influenced by factors not mea-
sured in this study, such as access to employment oppor-
tunities. Employability might also be influenced by
external factors such as stigma, financial need, and access
to job training and coaching. These results suggest, how-
ever, that treatment-related changes in neuropsychologi-
cal performance or in functional capacity should not be
expected to be reflected on a one-to-one basis by changes
in real-world outcomes. Such outcomes appear multiply
determined and might require additional time to respond
above and beyond that associated with changes in more
performance-based measures. Thus, lack of changes in
real-world outcomes would not necessarily impugn the
usefulness of treatments aimed at neuropsychological
performance or functional capacity. Cognitive enhance-
ment may be important in improving outcomes, but even
highly effective interventions may not lead to deployment
of skills in the real world. Further work will be needed to
determine how postcompetence and independent inhib-
iters such as negative and affective symptoms can best be
addressed in improving functional outcome. Additional
functional outcome assessment measures, such as direct
observation, may provide more detailed information re-
garding specific functional domains and further elucidate
relationships. An advantage of the present study is that
ratings of real-world performance with the Specific Level
of Function Scale were completed by a third-party rater
who was completely blind to the patient’s performance on
all other tests and ratings. More precise definition and
measurement of functional outcomes should be a goal for
the field as we move closer toward improving outcomes.

Presented in part at the 19th annual meeting of the Society for Re-
search in Psychopathology, St. Louis, Oct. 7–10, 2004, and at the 43rd
annual meeting of the American College of Neuropsychopharmacol-
ogy, San Juan, Puerto Rico, Dec. 12–16, 2004. Received March 9,
2005; revision received April 27, 2005; accepted May 11, 2005. From
the Department of Psychiatry, Mt. Sinai School of Medicine; the
Bronx VA Medical Center, Bronx, N.Y; the Department of Psychiatry,
UCSD Medical Center, San Diego; and the VA Mental Illness Research,
Education and Clinical Center (MIRECC), VISN 3. Address correspon-
dence and reprint requests to Dr. Bowie, Department of Psychiatry,
Mount Sinai School of Medicine, 1425 Madison Ave., 4th Floor, Box
1230, New York, NY 10029; christopher.bowie@mssm.edu (e-mail).

Supported by NIMH grant MH-63116 to Dr. Harvey, the Mt. Sinai Sil-
vio Conte Neuroscience Center (NIMH MH-36692, K.L. Davis principal
investigator), and the VA VISN 3 MIRECC. Dr. Bowie is supported by a
Young Investigator Award from the National Alliance for Research on
Schizophrenia and Depression.

References

1. Murray CJL, Lopez AD: Global mortality, disability, and the con-
tributions of risk factors: Global Burden of Disease Study. Lan-
cet 1997; 349:1436–1442

2. Wiersma D, Wanderling J, Dragomirecka E, Ganev K, Harrison
G, An Der Heiden W, Nienhuis FJ, Walsh D: Social disability in
schizophrenia: its development and prediction over 15 years

in incidence cohorts in six European centres. Psychol Med
2000; 30:1155–1167

3. Ho B-C, Andreasen N, Flaum M: Dependence on public finan-
cial support early in the course of schizophrenia. Psychiatr Serv
1997; 48:948–950

4. McGlashan TH: A selective review of the recent North American
long-term follow-up studies of schizophrenia. Schizophr Bull
1988; 14:515–542

5. Velligan DI, Mahurin RK, Diamond PL, Hazelton BC, Eckert SL,
Miller AL: The functional significance of symptomatology and
cognitive function in schizophrenia. Schizophr Res 1997; 25:
21–31

6. Hegarty JD, Baldessarini RJ, Tohen M, Waternaux C, Oepen G:
One hundred years of schizophrenia: a meta-analysis of the
outcome literature. Am J Psychiatry 1994; 151:1409–1416

7. Auslander LA, Lindamer LL, Delapena J, Harless K, Polichar D,
Patterson TL, Zisook S, Jeste DV: A comparison of community-
dwelling older schizophrenia patients by residential status.
Acta Psychiatr Scand 2001; 103:380–386

8. Harvey PD, Green MF, Keefe RSE, Velligan DI: Cognitive func-
tioning in schizophrenia: a consensus statement on its role in
the definition and evaluation of effective treatments for the ill-
ness. J Clin Psychiatry 2004; 65:361–372

9. Heaton RK, Pendleton MG: Use of neuropsychological tests to
predict patients everyday functioning. J Consult Clin Psychol
1981; 49:807–821

10. Green MF: What are the functional consequences of neurocog-
nitive deficits in schizophrenia? Am J Psychiatry 1996; 153:
321–330

11. Green MF, Kern RS, Braff DL, Mintz J: Neurocognitive deficits
and functional outcome in schizophrenia: are we measuring
the “right stuff?” Schizophr Bull 2000; 26:119–136

12. Green MF, Kern RS, Heaton RK: Longitudinal studies of cogni-
tion and functional outcome in schizophrenia: implications for
MATRICS. Schizophr Res 2004; 72:41–51

13. Hyman SE, Fenton WS: Medicine: what are the right targets for
psychopharmacology? Science 2003; 299:350–351

14. Harvey PD, Howanitz E, Parrella M, White L, Davidson M, Mohs
RC, Hoblyn J, Davis KL: Symptoms, cognitive functioning, and
adaptive skills in geriatric patients with lifelong schizophrenia:
a comparison across treatment sites. Am J Psychiatry 1998;
155:1080–1086

15. Green MF, Nuechterlein KH: The MATRICS initiative: developing
a consensus cognitive battery for clinical trials (editorial).
Schizophr Res 2004; 72:1–3

16. Marder SR, Fenton WS: Measurement and treatment research
to improve cognition in schizophrenia: NIMH MATRICS initia-
tive to support the development of agents for improving cog-
nition in schizophrenia. Schizophr Res 2004; 72:5–9

17. Gold JM: Cognitive deficits as treatment targets in schizophre-
nia. Schizophr Res 2004; 72:21–28

18. McKibbin CL, Brekke JS, Sires D, Jeste DV, Patterson TL: Direct
assessment of functional abilities: relevance to persons with
schizophrenia. Schizophr Res 2004; 72:53–67

19. Patterson TL, Goldman S, McKibbin CL, Hughs T, Jeste DV: UCSD
Performance-Based Skills Assessment: development of a new
measure of everyday functioning for severely mentally ill
adults. Schizophr Bull 2001; 27:235–245

20. Twamley EW, Doshi RR, Nayak GV, Palmer BW, Golshan S,
Heaton RK, Patterson TL, Jeste DV: Generalized cognitive im-
pairments, ability to perform everyday tasks, and level of inde-
pendence in community living situations of older patients with
psychosis. Am J Psychiatry 2002; 159:2013–2020

21. McKibbin C, Patterson TL, Jeste DV: Assessing disability in older
patients with schizophrenia: results from the WHODAS-II. J
Nerv Ment Dis 2004; 192:405–413



Am J Psychiatry 163:3, March 2006 425

BOWIE, REICHENBERG, PATTERSON, ET AL.

ajp.psychiatryonline.org

22. Heaton RK, Marcotte TD, Mindt MR, Sadek J, Moore DJ, Bentley
H, McCutchan JA, Reicks C, Grant I (HNRC Group): The impact of
HIV-associated neuropsychological impairment on everyday
functioning. J Int Neuropsychol Soc 2004; 10:317–331

23. Andreasen NC, Flaum M, Arndt S: The Comprehensive Assess-
ment of Symptoms and History (CASH): an instrument for as-
sessing diagnosis and psychopathology. Arch Gen Psychiatry
1992; 49:615–623

24. Folstein MF, Folstein SE, McHugh PR: “Mini-Mental State”: a
practical method for grading the cognitive state of patients for
the clinician. J Psychiatr Res 1975; 12:189–198

25. Wilkinson GS: Wide-Range Achievement Test 3: Administration
Manual. Wilmington, Del, Wide Range, 1993

26. Harvey PD: Schizophrenia in Late Life: Aging Effects on Symp-
toms and Course of Illness. Washington, DC, American Psycho-
logical Association, 2004

27. Heaton RK, Chellune CJ, Talley JL, Kay GG, Curtiss G: Wisconsin
Card Sorting Test Manual—Revised and Expanded. Odessa, Fla,
Psychological Assessment Resources, 1993

28. Reitan RM, Wolfson D: The Halstead-Reitan Neuropsychologi-
cal Test Battery: Theory and Clinical Interpretation, 2nd ed.
Tucson, Ariz, Neuropsychology Press, 1993

29. Spreen O, Strauss EA: Compendium of Neuropsychological
Tests and Norms, 2nd ed. New York, Oxford University Press,
1998

30. Morris JC, Heyman A, Mohs RC, Hughes JP, van Belle G, Fillen-
baum G, Mellits ED, Clark C: The Consortium to Establish a Reg-
istry for Alzheimer’s Disease (CERAD), part I: clinical and neu-
ropsychological assessment of Alzheimer’s disease. Neurology
1989; 39:1159–1165

31. WAIS-III and WMS-III Technical Manual. San Antonio, Tex, Psy-
chological Corp, 1998

32. Golden CJ: Stroop Color and Word Test: A Manual for Clinical
and Experimental Uses. Wood Dale, Ill, Stoelting Co, 1978

33. Kay SR: Positive and Negative Syndromes in Schizophrenia.
New York, Brunner/Mazel, 1991

34. White L, Harvey PD, Opler L, Lindenmayer JP (PANSS Study
Group): Empirical assessment of the factorial structure of clini-
cal symptoms in schizophrenia: a multisite, multimodel evalu-
ation of the factorial structure of the Positive and Negative Syn-
drome Scale. Psychopathology 1997; 30:263–274

35. Beck AT, Steer RA, Brown GK: Beck Depression Inventory, 2nd
ed, Manual. San Antonio, Tex, Psychological Corp, 1996

36. Schneider LC, Struening EL: SLOF: a behavioral rating scale for
assessing the mentally ill. Soc Work Res Abstr 1983; 19:9–21

37. SPSS 13.0 for Windows. Chicago, SPSS, 2004


