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Abstract
Objective—This study assessed the relationship between multiple indicators of ‘real-world’
functioning and scores on a brief performance-based measure of functional capacity known as the
Brief University of California San Diego (UCSD) Performance-based Skills Assessment (UPSA-
B) in a sample of 205 patients with either serious bipolar disorder (n = 89) or schizophrenia (n =
116).

Methods—Participants were administered the UPSA-B and assessed on the following functional
domains: (i) independent living status (e.g., residing independently as head of household, living in
residential care facility); (ii) informant reports of functioning (e.g., work skills, daily living skills);
(iii) educational attainment and estimated premorbid IQ as measured by years of education and
Wide Range Achievement Test reading scores, respectively; and (iv) employment.

Results—Better scores on the UPSA-B were associated with greater residential independence
after controlling for age, diagnosis, and symptoms of psychopathology. Among both bipolar
disorder and schizophrenia patients, higher UPSA-B scores were significantly related to better
informant reports of functioning in daily living skills and work skills domains. Greater estimated
premorbid IQ was associated with higher scores on the UPSA-B for both schizophrenia and
bipolar disorder participants. Participants who were employed scored higher on the UPSA-B when
controlling for age and diagnosis, but not when controlling for symptoms of psychopathology.

Conclusions—These data suggest the UPSA-B may be useful for assessing capacity for
functioning in a number of domains in both people diagnosed with schizophrenia and bipolar
disorder.
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Severe mental illness is associated with deficits in everyday living skills that impact quality
of life (1–7). Indeed, the World Health Organization (WHO) ranks schizophrenia and
bipolar disorder as having a high level of impact in terms of years of life lost due to
disability across the lifespan (8), most likely through disrupting the ability to maintain
employment, reside independently, and to consistently manage everyday functional abilities
(e.g., self-care, finances).

Despite this overall disruption, some patients manage to function well in their environments.
Others achieve functional levels that are near to functional recovery through psychosocial
treatments and medication regimens that allow them to maintain employment and reside
independently. As a result, clinicians are faced with the difficult task of determining
patients’ abilities to adequately achieve these milestones. However, literature suggests that
clinician judgment alone is not adequate for determining one’s ability to function
independently in the ‘real world’ (9,10). These findings have led to the examination of other,
more objective methods of assessing functional capacity in severely mentally ill people.
Several studies suggest that performance-based measures of functional capacity, in which
patients are asked to perform specific functional skills in controlled settings, may be
particularly useful for making this determination (11,12). For example, Mausbach et al. (13)
found that the Brief University of California San Diego (UCSD) Performance-based Skills
Assessment (UPSA-B) was accurate in predicting independent residential status in a sample
of middle-aged and older patients with schizophrenia. In another study of middle-aged and
older patients with schizophrenia, greater engagement in community responsibilities (e.g.,
working for pay, attending school) was associated with higher scores on the UPSA-B (14).
A similar study of middle-aged and older Latinos with schizophrenia found that higher
scores on the UCSD Performance-based Skills Assessment (UPSA) (15) were associated
with greater involvement in community responsibilities (16). Finally, a series of studies
(4,17) found that functional capacity measures were much more substantial predictors of
three different aspects of real-world outcomes (residential, social, vocational) than
symptoms or even cognitive performance. These studies point to the potential usefulness of
performance-based measures for predicting community functioning in the severely mentally
ill and thereby offer clinicians and researchers a valid tool for assessing capacity to achieve
functional milestones.

Almost all studies of performance-based measures have focused on middle-aged and elderly
patients with schizophrenia. Few studies have examined the usefulness of these measures for
predicting community functioning in other seriously mentally ill populations (e.g., bipolar
disorder). Among the few studies of functioning in bipolar disorder, Gildengers and
colleagues (18) utilized a direct observational approach to assess self-care functioning and
found self-care to be associated with cognitive functioning in older patients with bipolar
disorder. Later, Depp and colleagues (19) found older, community-dwelling outpatients with
bipolar disorder to have substantially lower performance on the full version of the UPSA
relative to a normal control sample and that UPSA performance was significantly related to
subjective illness burden as measured by the Quality of Well-Being scale (20). However,
both of these studies were restricted to older adults, and neither of these studies examined
the relationship between functioning and factors such as employment and residential status
(e.g., living independently versus with a caretaker), which may be particularly important not
just for the patient (e.g., higher self-esteem) but for the broader community as a whole to
reduce the financial burden to society associated with disability. As bipolar disorder can be
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marked by high levels of vocational, social, and residential disability (21), it would be
important to examine whether the predictors of real-world outcomes with performance-
based measures are similar to those observed in schizophrenia.

The purpose of this study was to examine the usefulness of the UPSA-B for prediction of
‘real-world’ functioning in a heterogeneous population of severely mentally ill patients.
Specifically, we examined the concomitant relations between scores on the UPSA-B and the
following measures of functional attainment in a sample of 205 subjects diagnosed with
schizophrenia or bipolar I disorder: (i) residential living status, (ii) informant reports of
functional abilities, (iii) histories of educational attainment, and (iv) histories of work
attainment. In addition to overall relationships, secondary analyses were conducted (where
possible) to determine if relations were significantly different by disease status (i.e., bipolar
disorder versus schizophrenia).

Methods
Participants

Participants were 205 individuals aged 21 and over with serious mental illness: 116 were
diagnosed with schizophrenia and 89 were diagnosed with bipolar I disorder. These subjects
are participating in an ongoing study of clinical and neuropsychological indicators in
relation to functional capacity (behaviors associated with day-to-day living skills). This
manuscript, however, focuses on the validity of our performance-based measures for
predicting real-world outcomes, with later work to focus on neuropsychological
determinants of functional status. The subjects are participants in genetic studies of
schizophrenia and bipolar I disorder conducted by the Epidemiology-Genetics Program in
Psychiatry (Epigen) at the Johns Hopkins School of Medicine and have been invited to join
the functional capacity study as a follow-on to previous studies. The projected size of the
eventual functional capacity cohort is ~620 but may grow with additional funding.

Subjects are of full or mixed Ashkenazi Jewish (AJ) background (determined from ancestry
of four grandparents) and reside largely in the United States; the focus on AJ ethnicity was
adopted because of increased genetic homogeneity among this group. Subjects were initially
recruited nationally through advertisements in newspapers and Jewish publications, talks
given at community centers and synagogues, and through the Epigen Program Web site.
Some subjects joined the Epigen studies as members of families multiplex for schizophrenia
or bipolar disorder, other affected subjects joined along with their parents as case-parent
triads, and still others have been recruited as the sole affected members of their families.

Details of recruitment, assessment, and consensus diagnostic procedures for the genetics
studies are available in several publications (22–25). Briefly, subjects participating in the
genetic studies were directly assessed (largely in their own homes) by skilled clinicians
(master’s and Ph.D. level) using the Diagnostic Interview for Genetic Studies (26).
Additional information from medical records, informant reports, and the Family Interview
for Genetics Studies (http://zork.wustl.edu/nimh/home/m_interviews.html) was
independently reviewed by at least two clinicians (Ph.D. or psychiatrist) prior to forming a
consensus DSM-IV diagnosis, as well as consensus on a number of clinical indicators.

Subjects consenting to follow-up have been recruited via telephone and letter to participate
in the functional capacity study; they are again being directly assessed in their own homes
by members of the original team of clinical examiners using a battery of neuropsychological
assessments [consistent with the Measurement and Treatment Research to Improve
Cognition in Schizophrenia (MATRICS) battery (27,28)], as well as the functional capacity,
clinical, and other assessments described below.
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Participants were all either outpatients or in residential treatment settings, and none were
acutely hospitalized. Psychotropic medication usage was obtained by self-report. A total of
87% of the bipolar disorder group and 93% of the schizophrenia group were prescribed an
atypical or typical antipsychotic, lithium or anticonvulsant, or an antidepressant. In the
bipolar disorder group, a total of 50% were taking an antipsychotic, 70% lithium or
anticonvulsant, and 47% an antidepressant. Among those with schizophrenia, a total of 89%
were taking an antipsychotic, 36% lithium or anticonvulsant, and 47% an antidepressant. A
significantly higher proportion of the schizophrenia group reported antipsychotic usage (chi-
square [1] = 38.7, p < 0.001) whereas a greater number of those with bipolar disorder were
taking lithium or anticonvulsants (chi-square [1] = 24.1, p < 0.001). The proportion
prescribed antidepressants did not differ between diagnostic groups (chi-square [1] = 0.008,
p = 0.999).

Measures
Functional abilities—Participants’ functional abilities were assessed using the UPSA-B
(13). The UPSA-B is a measure of functional capacity in which patients are asked to
perform everyday tasks in two areas of functioning: communication and finances. During
the Communication subtest, participants are required to role-play exercises using an
unplugged telephone (e.g., emergency call, dialing a number from memory, calling to
reschedule a doctor’s appointment). For the Finance subtest, participants are required to
count change, read a utility bill, and write and record a check for the bill. The UPSA-B
requires approximately 10–15 minutes to complete, and raw scores are converted into scaled
scores ranging from 0–100, with higher scores indicating better functional capacity.

Participants were rated with a modified version of the Specific Level of Functioning (SLOF)
scale (29). This scale consisted of 36 items from the full version of the SLOF and assessed
participants’ real-world functioning in the following five domains: (i) Physical Functioning
(e.g., vision, hearing), (ii) Personal Care Skills (e.g., personal hygiene, dressing self), (iii)
Interpersonal Relationships (e.g., initiates contact with others, communicates effectively),
(iv) Activities (e.g., household responsibilities, shopping), and (v) Work Skills (e.g., works
with minimal supervision, able to sustain work effort). Because the Physical Functioning
subtest is intended for physically disabled individuals and not psychiatric populations, it was
excluded from these analyses. Each of the 36 items is rated on a 5-point Likert scale
indicating the frequency of the behavior and/or level of independence. We have used the
SLOF in our previous studies of functional capacity and cognition in people with
schizophrenia (4,17), finding that impaired real-world functioning was related to UPSA
scores for both UPSA-B and longer versions of the test. Scores were summed in each
domain, with higher scores indicating better functioning. For the current study, ratings were
generated in the typical manner, with raters being individuals quite familiar with the
participant’s functioning (e.g., family members, friends, case managers). In the case that
such individuals were unavailable (n = 27), examiners made the ratings based on their
observation of the subject and his/her living conditions.

Psychopathology measures—Three scales were used to assess various psychiatric
symptoms. First was the Positive and Negative Syndromes Scale (PANSS) (30), which
assesses positive (e.g., delusions, hallucinations) and negative (e.g., blunted affect, poor
rapport) symptoms of psychosis, as well as general symptoms of psychopathology (e.g.,
poor attention, lack of judgment) occurring in the previous week.

The second scale was the Beck Depression Inventory-II (BDI-II) (31), a 21-item
questionnaire assessing depressive symptoms. Participants rated each of the 21 items on a
scale from 0–3. A total depressive symptoms score is created by summing the 21 items. Our
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previous research with this scale has shown that depression severity contributes to the
prediction of real-world outcomes but was minimally associated with UPSA performance.

The third scale was the Profile of Mood States–Bipolar form (POMS-Bi) (32), which
consists of 72 mood adjectives assessing six mood domains: (i) Composed/Anxious (e.g.,
serene, shaky), (ii) Agreeable/Hostile (e.g., sympathetic, bad tempered), (iii) Elated/
Depressed (e.g., lonely, joyful), (iv) Confident/Unsure (e.g., powerful, self-doubting), (v)
Energetic/Tired (e.g., energetic, exhausted), and (vi) Clearheaded/Confused (e.g., attentive,
perplexed). Participants rated each of the 72 items using a 4-point Likert-type scale (0 =
much unlike this; 3 = much like this). Items from each domain were summed such that total
scores were in the negative-mood direction (i.e., higher scores indicated greater experience
of negative moods).

Substance use—All participants were asked to report the frequency with which they
consumed 10 ounces of beer, 4 ounces of wine, or 1.5 ounces of spirits over the past month.
Response options were on a 5-point Likert scale: 0 = never; 1 = one time or less per week; 2
= 2–3 times per week; 3 = 4–5 times per week; and 4 = 6–7 times per week. In addition,
participants were asked to report the average quantity of alcohol they consumed each day
they drank. Responses were also on a Likert scale: 0 = 0 drinks; 1 = 1–2 drinks; 2 = 3–4
drinks; 3 = 5–6 drinks; 4 = 7–10 drinks; 5 = 11–14 drinks; and 7 = 15 or more drinks. To
estimate the number of drinks participants consumed per week, we computed the mean
number of times participants consumed alcohol (e.g., 6–7 times per week was converted to
6.5) and multiplied this by the average amount consumed (e.g., 7–10 drinks was converted
to 8.5 drinks). In addition to alcohol, all participants were asked whether or not they used the
following substances over the past month: (i) cocaine, (ii) PCP, (iii) marijuana, (iv)
sedatives/tranquilizers, (v) hallucinogens (e.g., acid, LSD), and (vi) stimulants (e.g., uppers,
speed).

Results
We first examined demographic and health characteristics of our sample. Characteristics of
the 205 participants are presented in Table 1. In addition, we examined the number of
participants in each diagnostic group with active hallucinations and delusions. Active
symptoms were defined as scoring at least moderate (≥ 4) on the Delusions and
Hallucinatory Behavior questions of the PANSS. Among patients with schizophrenia, 52
reached the cutoff for delusions (44.8%) and 36 reached the cutoff for hallucinations
(31.0%). Among participants with bipolar disorder, three (3.4%) reached the cutoff for
delusions, and none scored at least moderate on the hallucinations item.

Relationship between UPSA-B and residential status
We first examined UPSA-B scores by residential status. In these analyses, one participant
reported residing in a van. Because of the difficulty coding this status using the criteria
below, this participant was excluded from this analysis. The remaining participants were
classified into one of four residential groups: Group 1: head of household, independent;
Group 2: head of household, semi-independent; Group 3: not head of household, but in
community; and Group 4: residential treatment facility. ‘Head of household, independent’
subjects can live alone or with others (e.g., with a partner, spouse, children, friends, or
relatives) and have primary (if alone) or co-equal financial and/or logistical responsibility
for the household. The ‘semi-independent’ qualification for Group 2 indicates that the
subject bears only partial (and not co-equal) financial and/or logistical responsibility for the
household: e.g., a person living in an apartment supervised by a treatment program, a subject
holding a job but living with his parents and contributing financially or logistically to the
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household operation. Subjects classified as ‘not head of household, community’ are, for
example, living in a group home or as a dependent in the home of their parents, children, etc.
Subjects ‘in residential treatment facility’ have a degree of community exposure but require
residence in a treatment environment.

Three analysis of variance (ANOVA) models were run to examine these effects. The first
did not control for demographic variables. Model 2 controlled for age, psychiatric diagnosis,
and symptoms of psychopathology (i.e., PANSS total scores). These particular covariates
were selected because previous research suggested that age (13), psychiatric diagnosis
(19,33), and symptoms of psychopathology (13) may significantly covary with performance-
based tests. Finally, Model 3 controlled for age, psychiatric diagnosis, symptoms of
psychopathology, age of illness onset, and gender. For the present study, age of onset for
patients with schizophrenia was defined as age at first psychosis. For patients with bipolar
disorder, age of onset was defined as age at first manic, mixed, or major depressive episode.

Results of our uncontrolled model (Model 1), which accounted for 33.1% of variance,
indicated there was a significant effect for residential status group (F = 32.97, df = 3,200, p
< 0.001), with post-hoc tests indicating that participants who were independent heads of
household (Group 1) scored significantly higher on the UPSA-B than those who were not
heads of their households (Group 3; p < 0.001) and those residing in residential care
facilities (Group 4; p < 0.001). Semi-independent heads of household (Group 2) scored
significantly higher than those in residential treatment facilities (Group 4; p < 0.001).
Finally, participants residing in the community but not head of their household (Group 3)
scored significantly higher than those in residential treatment facilities (Group 4; p < 0.001).

Model 2 (R2 = 48.2%), which controlled for age, diagnosis, and symptoms of
psychopathology, also found a significant effect for residential status (F =14.77, df = 3,197,
p < 0.001). Post-hoc tests indicated similar residential status group differences as those in
Model 1. Within this model, age was not significantly associated with UPSA-B scores (F =
2.84, df = 1, 197, p = 0.093), nor was diagnosis (F = 0.66, df = 1,197, p = 0.417). However,
symptoms were significantly related to UPSA-B scores (F = 38.49, df = 1,197, p < 0.001),
with more symptoms associated with worse functioning.

Table 2 presents results from our full model (Model 3) with covariate-adjusted means (M)
and 95% confidence intervals (CI) for the four residential status subgroups. As seen here, a
significant effect for residential status remained, with more independent groups scoring
generally higher on the UPSA-B than less independent groups. For our covariates, age was
negatively associated with UPSA-B scores. Diagnosis was not significant, and more severe
symptoms of psychopathology were significantly associated with poorer UPSA-B scores.
Although participants with a later age of onset tended to have higher UPSA-B scores, this
relationship was not significant. Finally, gender was not significantly associated with UPSA-
B scores. Because only two bipolar disorder participants were semi-independent (Group 2)
and one was residing in a residential treatment facility, examination of these effects within
diagnostic groups was not conducted.

Relationship between UPSA-B and SLOF scores
Our second analysis examined correlations between the UPSA-B and SLOF scales. For
these, UPSA-B scores were significantly correlated with SLOF Personal Care (r205 = 0.35, p
< 0.001), Communication (r205 = 0.30, p < 0.001), Activities (r205 = 0.63, p < 0.001), and
Work (r205 = 0.48, p < 0.001) subscales. Secondary analyses examined partial correlations
between UPSA-B and SLOF subscales while controlling for age, gender, symptoms of
psychopathology, and age of onset. Results of these analyses indicated that UPSA-B scores
remained significantly correlated with the SLOF Activities (partial correlation = 0.41, p <
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0.001) and Work subscales (partial correlation = 0.16, p = 0.025), but the partial correlations
for SLOF Personal Care (partial correlation = 0.052, p = 0.463) and Communication
subscales (partial correlation = −0.122, p = 0.087) were no longer significant.

Within the schizophrenia group, the UPSA-B was significantly correlated with the SLOF
Personal Care (r116 = 0.27, p = 0.003), Communication (r116 = 0.30, p = 0.001), Activities
(r116 = 0.63, p < 0.001), and Work (r116 = 0.43, p < 0.001) subscales. In the bipolar disorder
group, significant correlations were found between the UPSA-B and the Activities (r89 =
0.48, p < 0.001) and Work (r89 = 0.32, p = 0.003) subscales. No significant correlations
were found for the Personal Care (r89 = 0.20, p = 0.07) and Communications (r89 = 0.05, p =
0.672) subscales in the bipolar disorder sample.

To determine if correlations were significantly different by diagnosis, we conducted r-to-z
transformations and compared z-scores for the two diagnostic groups. Results of these
analyses indicated that the correlations between UPSA-B and Personal Care (z = 0.51; p =
0.61), Communications (z = 1.81; p = 0.07), Activities (z = 1.53; p = 0.13), and Work (z =
0.90; p = 0.37) subscales did not differ between people with schizophrenia and bipolar
disorder. Scatter plots with UPSA-B and the SLOF Activities and Work subscales are
presented in Figure 1.

Relationship between UPSA-B and educational and occupational attainment
We conducted several analyses examining the relationship between UPSA-B scores and
both educational and occupational attainment. For educational attainment, we conducted two
analyses. The first examined the correlation between years of education and UPSA-B scores.
In this analysis, participants who received a General Educational Development test were
assigned ‘12’ as their total years of education, and participants receiving a graduate or
professional degree were coded as ‘17’. Two participants with schizophrenia were missing
education data. Results of this analysis on the remaining 203 participants indicated a
significant correlation between UPSA-B scores and years of education (r203 = 0.38, p <
0.001). The partial correlation, after controlling for age, gender, symptoms of
psychopathology, and age of onset, was 0.26 (p < 0.001). Follow-up correlations for the
schizophrenia and bipolar disorder groups indicated UPSA-B scores were significantly
correlated with years of education in the schizophrenia sample (r114 = 0.43, p < 0.001), but
not the bipolar disorder sample (r89 = 0.11, p = 0.30). Comparisons of these correlations
using r-to-z transformations indicated the magnitude of the relationship between education
and UPSA-B scores was significantly higher in the schizophrenia group (z = 2.43, p < 0.02).

A second analysis examined the correlation between scores on the UPSA-B and Standard
Scores on the Wide Range Achievement Test–4th version (WRAT-4) (34), a global measure
of estimated premorbid IQ. Results of this analysis indicated that higher UPSA-B scores
were associated with higher estimated premorbid IQ (r205 = 0.44, p < 0.001), and the partial
correlation was 0.26 (p < 0.001). Follow-up analyses for each diagnosis indicated significant
correlations for both the schizophrenia (r116 = 0.40, p < 0.001) and bipolar disorder samples
(r89 = 0.28, p < 0.01). These correlations were not significantly different from one another (z
= 0.95, p = 0.34).

Next, we conducted analyses on occupational attainment. We first compared UPSA-B scores
of participants who were currently employed versus those who were not. For our sample,
one schizophrenia participant and two bipolar disorder participants were missing data,
leaving 202 participants for the analysis. Examination of our data indicated that 100
participants were currently not employed, 13 were employed in work that was sheltered, and
89 were employed in nonsheltered jobs. Because of the small sample of sheltered
participants, we collapsed these 13 participants into the nonemployed group to create a
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variable of ‘independent work’ (yes versus no). We then conducted ANOVAs comparing
UPSA-B scores for these two groups. As with our analysis of residential status, we
conducted three ANOVA models. Model 1 was our uncontrolled model; Model 2 controlled
for age, diagnosis, and symptoms of psychopathology; and Model 3 controlled for age,
diagnosis, symptoms of psychopathology, gender, and age of onset.

Results for Model 1 indicated that employed participants scored significantly higher on the
UPSA-B (M = 88.3, 95% CI: 84.62–91.98) than unemployed participants (M = 75.91, 95%
CI: 72.65–79.17) (F = 24.69, df = 1, 200, p < 0.001). Overall, this model accounted for
11.0% of the variance in UPSA-B scores.

In Model 2, which controlled for age, diagnosis, and symptoms of psychopathology,
employment status was no longer significantly related to UPSA-B scores (F = 0.66, df = 1,
197, p = 0.419). Within this model, only symptoms of psychosis significantly predicted
UPSA-B scores, with greater symptoms associated with lower UPSA-B scores (F = 60.50,
df = 1, 197, p < 0.001). Overall, this model explained 36.7% of the variance in UPSA-B
scores.

Results of Model 3 are presented in Table 3. A total of 39.7% of UPSA-B variance was
explained using this model. As with Model 2, employment status was not significantly
related to UPSA-B scores. Again, symptoms of psychopathology were significantly related
to UPSA-B scores, as was age of illness onset, such that later onset was related to better
functioning.

As a follow-up to this analysis, we conducted correlations between UPSA-B scores and
hours worked per week for the 89 participants who were currently employed. Results of this
analysis indicated that higher scores on the UPSA-B were associated with greater number of
hours worked per week (r89 = 0.32, p = 0.002). The partial correlation between UPSA-B and
hours worked, after adjusting for age, gender, symptoms of psychopathology, and age of
onset, was 0.24 (p = 0.03). The correlations for the schizophrenia sample reached statistical
significance (r32 = 0.39, p = 0.03), but those for the bipolar disorder sample did not (r57 =
0.19, p = 0.16), although these correlations did not significantly differ from one another (z =
0.95, p = 0.34).

Relationship between UPSA-B and clinical symptoms
Our final analyses examined correlations between symptoms of psychopathology and
UPSA-B scores. For these, UPSA-B scores were significantly correlated with both positive
(r205 = −0.52, p < 0.001), negative (r205 = −0.63, p < 0.001), and total (r205 = −0.60, p <
0.001) symptoms of psychopathology. However, UPSA-B scores were not significantly
correlated with depressive symptoms (r205 = −0.04, p = 0.59). Within the schizophrenia
sample, UPSA-B scores were significantly correlated with positive (r116 = −0.46, p <
0.001), negative (r116 = −0.61, p < 0.001), and total (r116 = −0.57, p < 0.001) symptoms of
psychopathology, but not depressive symptoms (r116 = −0.05). For the bipolar disorder
sample, significant correlations were also observed for positive (r89 = −0.32, p = 0.002),
negative (r89 = −0.34, p = 0.001), and total (r89 = −0.30, p = 0.004) symptoms of
psychopathology, but not for depressive symptoms (r89 = 0.10, p = 0.35). When comparing
correlations by diagnostic group, no significant differences were observed for positive
symptoms (z = −1.16, p = 0.25) or depressive symptoms (z = −1.05, p = 0.29). However, the
correlation between negative symptoms and UPSA-B scores was significantly stronger in
the schizophrenia sample (z = −2.48, p = 0.01), as was the correlation between total
symptoms and UPSA-B scores (z = −2.36, p = 0.02).
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Discussion
The current study examined the relationship between a brief performance-based measure of
functional capacity and several functional outcomes in a diagnostically heterogeneous
sample of severely mentally ill participants. In contrast to previous samples, this sample
included a wider age range and likely a larger subset of high-functioning, community-
dwelling people with bipolar disorder or schizophrenia. Findings indicated that functional
capacity, as measured by the UPSA-B, provides a performance-based predictor of real-world
indicators of functioning across diagnostic status and symptom severity. These findings are
encouraging as they point to the utility of performance-based measures across the age range
and among diagnostic groups (i.e., schizophrenia and bipolar disorder). These findings are
likely important for both clinical decision making and for using these measures as potential
outcomes in treatment studies across these two diagnostic groups.

In comparison to previous samples (13,14), this sample was restricted to individuals of AJ
descent. The group-level performance on the UPSA-B as well as in attainment of functional
milestones (e.g., employment) was higher than in previous samples. The inclusion of
younger adults also differs from previous studies with the UPSA; however, age did not
account for a significant proportion of variance in the context of other variables. Collapsed
across diagnostic groups, we found that greater residential independence was associated
with higher scores on the UPSA-B regardless of age, diagnosis, and psychopathology. That
is, participants who resided independently or semi-independently in the community scored
significantly higher on the UPSA-B than less independent participants. These results
confirm those reported by Mausbach et al. (13), who found higher scores to be associated
with residential independence in middle-aged and older patients with schizophrenia.

Further, whereas Mausbach and colleagues examined only participants who resided
independently versus those in assisted-living arrangements (e.g., board and care facilities),
the current study broadened the range of residential status categories to include those who
were independent or semi-independent, not independent but residing in the community, and
residing in a care facility. In regard to diagnostic differences, this study highlighted
differences in attainment of functional milestones between bipolar disorder and
schizophrenia. However, the current sample demonstrated high performance on a number of
outcomes. For example, the rate of independent living in our bipolar disorder sample was
high (over 90%), and thus the utility the UPSA-B has in predicting independence as an
achievement milestone in that group is limited by the base rate. Nonetheless, the fact that
living independently and scoring highly on the UPSA-B converged in the bipolar disorder
group, as did UPSA-B scores and SLOF scores, is encouraging, as it suggests the UPSA-B
is adequate to identify individuals who are more high-functioning across psychiatric
diagnostic group. Further research is encouraged in more severely impaired samples and
those demonstrating greater heterogeneity in living status (such as patients with unipolar
depression or schizophrenia spectrum conditions). This will help to determine whether their
performance on the UPSA-B is indeed significantly lower than higher-functioning and
residentially independent individuals.

We also found that UPSA-B scores were significantly correlated with informant reports of
everyday functioning, suggesting that the measure accurately predicts other elements of
‘real-world’ functioning. In addition to functional capacity, real-world outcomes such as
employment can be affected by a variety of social factors such as disability compensation,
motivation, social support, and access to psychosocial services (35). Indeed, in the
schizophrenia sample, the UPSA-B was particularly well correlated with informant ratings
of impairments in participants’ personal care (r = 0.27), communication (r = 0.30), daily
activities (r = 0.63), and work skills (r = 0.43). In the bipolar disorder sample, similar results
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were found for the daily activities (r = 0.48) and work skills (r = 0.32), suggesting the
UPSA-B is useful for assessing these real-world outcomes domains regardless of diagnosis.
Some of the SLOF ratings also are aimed at more basic activities of daily living such as
toileting and eating, for which many, if not most, participants function at very high levels,
thereby truncating the correlation coefficients for both schizophrenia and bipolar disorder
samples.

A third finding from the current study was that UPSA-B scores were correlated with
measures of educational/academic achievement. Specifically, higher scores on the UPSA-B
were significantly associated with higher scores on the WRAT-4, an estimate of premorbid
IQ in both our schizophrenia sample (r = 0.40) and our bipolar disorder sample (r = 0.28),
accounting for reasonable, but not substantial, amounts of variance in UPSA-B scores.
However, correlations between UPSA-B scores and years of education were not significant
in our bipolar disorder sample (r = 0.11). This finding is also encouraging because the
WRAT-4 is a performance-based measure of current ability, and years of education
completed is another milestone variable, which can be affected by environmental factors
such as the quality of education across schools. These data suggest that the UPSA-B, like
other performance-based measures (i.e., neuropsychological tests), is related to academic
ability but not so much that the UPSA-B is simply serving as a proxy for education.

Finally, we found that participants who were employed scored significantly higher on the
UPSA-B than those who were not employed. This effect remained when controlling for
diagnosis and age but was tempered when including symptoms of psychosis in our model.
This finding is consistent with earlier research on the determinants of vocational outcomes,
which indicates that cognitive abilities predict the ability to obtain employment, but that
symptoms of psychopathology interfere with the ability to sustain employment above and
beyond cognitive abilities (36).

Among those who were employed, we found that the UPSA-B was significantly correlated
with the number of hours worked per week in our schizophrenia sample (r = 0.39) but not
our bipolar disorder sample (r = 0.19). We anticipate that because our bipolar disorder
sample was generally higher functioning than our schizophrenia sample, the type of work
they were seeking was more professional in nature and more affected by social factors such
as availability than the work of those with schizophrenia, a factor that could not be reflected
in this analysis. Further, the median number of hours per week worked was 40 among the
employed bipolar disorder group, and again, the relatively higher degree of functioning in
the bipolar disorder sample indicates the UPSA-B can identify those without functional
impairments. We also did not assess the variation in performance that often occurs within
employed individuals For example, within groups of working individuals there are some
who function well and others less so. Therefore, some may not be candidates for
rehabilitation, whereas others might require ‘fine tuning’ of their skill set.

Although there were significant differences between diagnoses in severity of symptoms and
functional impairment (worse in schizophrenia), the overall severity of psychopathologic
symptoms was a greater predictor of the real-world impairments than was diagnostic
grouping. In other words, the same relationships between functional capacity, symptoms,
and real-world impairments were evident in bipolar disorder and schizophrenia, with the
main difference between these diagnoses evident in the severity along these dimensions.
These findings are consistent with recent work on the continuum of psychoses (37) and
point toward the utility of more dimensional models versus categorical distinctions between
schizophrenia and bipolar disorder.
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In sum, our study suggests that the UPSA-B, a brief performance-based measure of
functional capacity, is sensitive to impairments in multiple domains of everyday functioning
(independent living status, daily activities and work skills, and educational attainment) in
both bipolar disorder and in schizophrenia. We found that both functional capacity, as
measured by the UPSA-B, and measures of everyday functioning were higher in the bipolar
disorder group than in the schizophrenia group. Nevertheless, despite a more restricted range
of impairments in the bipolar disorder group, we found that the UPSA-B could have a role
as a proxy for multiple domains of functioning in bipolar disorder. We also found that the
UPSA-B appears particularly well suited for assessing other functional domains such as
personal-care skills and communication skills in patients in schizophrenia relative to those
with bipolar disorder, as well as the number of hours patients with schizophrenia work per
week. The ability of the UPSA-B to determine functioning in these additional areas among
bipolar disorder patients requires further study, which is strongly recommended. Finally,
psychiatric rehabilitation targeting functional capacity, such as skills training (38,39), may
be useful for people with bipolar disorder who have functional impairments. Our findings
suggest that adaptation of models from schizophrenia would need to take into account those
domains of functioning that are not impaired (e.g., independent living skills) to enable
tailoring interventions to enhancing everyday functioning in bipolar disorder.
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Fig. 1.
Correlations between Brief University of California San Diego (UCSD) Performance-based
Skills Assessment (UPSA-B) scores and Specific Level of Functioning (SLOF) Activities
(Panel A) and Work (Panel B) subscales by diagnostic group (bipolar versus schizophrenia).
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Table 2

Analysis of variance of UPSA-B scores by residential status

Head of household, independent 84.71 (82.29–87.14)a

Head of household, semi-independent 82.65 (76.63–88.66)a,b

Not head, but in community 76.50 (71.60–81.41)b

Residential treatment facility 59.39 (51.84–66.94)c

 Residential status F = 13.07, p < 0.001

 Age F = 4.92, p = 0.028

 Diagnosis F = 1.15, p = 0.285

 Symptoms F = 36.40, p < 0.001

 Age of onset F = 3.71, p = 0.056

 Male F = 1.03, p = 0.312

R2 0.496

Values within residential status cells indicate estimated marginal (covariate adjusted) means with 95% confidence intervals. Within each model,
groups with different superscripts are significantly different from one another.
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Table 3

Analysis of UPSA-B scores by employment status

Employed (n = 89) 81.92 (78.36–85.27)

Not employed (n = 113) 80.91 (77.91–83.91)

 Employment status F = 0.13, p = 0.719

 Age F = 1.84, p = 0.177

 Diagnosis F = 1.94, p = 0.165

 Symptoms F = 59.92, p < 0.001

 Age of onset F = 6.18, p = 0.014

 Male F = 0.83, p = 0.365

R2 0.397

Values within employment status cells indicate estimated marginal (covariate adjusted) means with 95% CI.
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