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ARTICLE INFO ABSTRACT

Background: The predictors of functional capacity in first episode schizophrenia among seven separable
cognitive domains and clinical variables are unknown.
Aim: To investigate predictors of functional capacity in first episode schizophrenia and the associations
between functional capacity and measures of real-world functioning.
Methods: Socio-demographic, clinical, and cognitive measures from a sample of patients with first episode
schizophrenia spectrum disorders aged 18-34 years (N=117) were examined at baseline, 4-month follow-
up, and 10-month follow-up and used to predict concurrent and longitudinal functional capacity. Symptoms
were assessed with the Positive and Negative Syndrome Scale, cognitive functioning with the MATRICS Cognitive
Consensus Battery, and functional capacity with the brief version of the University of California San Diego
Performance-based Skills Assessment. Linear and logistic regression analyses were adjusted for age, gender,
and site.
Results: Working memory, negative symptoms, and social cognition accounted for 41% of the variance in func-
tional capacity at baseline. Longitudinally, verbal learning, working memory, and negative symptoms predicted
4-month functional capacity. Working memory and visual learning predicted 10-month functional capacity.
Functional capacity was associated to global functioning in the univariate analysis, but in multivariable analyses
global functioning, financial independence, and independent living were predicted by negative symptoms or
general symptoms explaining 15-23% of the variance.
Conclusions: The strongest single predictor of functional capacity is working memory, followed by negative
symptoms. Clinical symptoms, but not functional capacity, predicted real-world functioning. The usability of
the UPSA-B in first episode schizophrenia is discussed. Neurocom, ClinicalTrials.gov Identifier: NCT00472862,
http://clinicaltrials.gov/ct2/show/NCT00472862?term=neurocom&rank=1.
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1. Background

Cognitive dysfunction is a core feature of schizophrenia and a strong
predictor of functional outcome. Development of cognitive remediation
and enhancement therapies has stressed the importance of measuring
functional improvement and awareness on the distinction between
the patient's actual performance in real life and capacity. Performance-
based assessment of functional capacity with its non-reliance on
patient's insight is regarded a feasible and ecologically valid way to
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evaluate everyday functioning (Moore et al., 2001; McKibbin et al.,
2004; Leifker et al., 2009; Patterson and Mausbach, 2010).

Identification of cognitive and clinical domains involved in func-
tional capacity would propose important targets for cognitive reme-
diation and other interventions aiming to improve functioning. The
associations between functional capacity and socio-demographic,
clinical, and cognitive variables have been explored in patients with
schizophrenia in their mid-thirties to sixties (Twamley et al., 2002;
Bowie et al, 2006; Keefe et al, 2006a; McClure et al., 2007;
Cardenas et al., 2008; Mausbach et al.,, 2010), but not in a sample of
young adults with first episode schizophrenia.

The University of California San Diego Performance-based Skills
Assessment (UPSA) is the most commonly used functional capacity
measure and is evaluated to have the strongest properties among
performance-based and interview-based measures of functioning
(Green et al., 2011). It has been attributed with substantial construct
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validity as a mediator of neuropsychological performance on real-
world functioning and it captures from 15 to 37% of the variance in
real-world outcomes like independent living and social behavior
(Twamley et al.,, 2002; Bowie et al., 2006; Heinrichs et al., 2006). In
2007, a brief version (UPSA-B) comprising the two most significant
subscales was introduced as an equally good measure of functional
capacity with comparable psychometric properties (Keefe et al.,
2006b; Mausbach et al., 2007; McClure et al., 2007; Cardenas et al.,
2008; Mausbach et al.,, 2010; Green et al., 2011).

The MATRICS initiative (Buchanan et al., 2005; Nuechterlein et al.,
2008) has outlined seven distinct cognitive domains with special rel-
evance to schizophrenia: speed of processing; attention/vigilance;
working memory; verbal learning; visual learning; reasoning and
problem solving; and social cognition. A moderate to strong associa-
tion between functional capacity and cognitive composites has con-
sistently been reported (Bowie et al., 2006; Silverstein et al., 2010;
Silverstein et al., 2011), however, investigations are missing on the
relative contribution to functional capacity of the seven separable
cognitive domains.

The current study was designed to determine in a sample of patients
with first episode schizophrenia spectrum disorders 1) how clinical
and cognitive domains predict concurrent and longitudinal functional
capacity; and 2) how functional capacity reflects global functioning,
financial independency, and residential status.

2. Methods
2.1. Study design and participants

This study is a secondary study of a randomized clinical trial
(Vesterager et al., 2011). Eligible participants were recruited from out-
patient settings; specialized clinics for treatment of early psychosis in
the two largest cities in Denmark, Aarhus and Copenhagen, and had to
be in a sub-acute phase of illness, have sufficient comprehension of
Danish, and no history of organic disorder or concurrent substance
abuse. Out of 235 eligible patients a total of 117 patients with first
episode schizophrenia spectrum disorder were included and assessed
at baseline, at 4 months, and at 10 months. At 4-month follow-up 98
(84%) were available for assessments and 92 (79%) at 10-month
follow-up. Participants ranged from 18 to 34 years of age, with a
mean of 25.0 (SD 3.3), and were characterized by a mild to moderate se-
verity of psychopathology with a mean PANSS total score of 54.2 (SD =
12.4). After complete description of the study to the participants, writ-
ten informed consent was obtained. All assessments were completed
by trained neuropsychologists (TAC and LV) and trained assistants.
Baseline descriptive statistics for the participant sample are presented
in Table 1.

2.2. Measures

Functional capacity was measured using the UPSA-B. Translation and
adaptation to a Danish context were required to use the UPSA-B in this
study (Vesterager et al., 2011). The UPSA-B is a performance-based mea-
sure designed to evaluate the abilities to perform everyday tasks that are
considered necessary for independent functioning in the community
(Mausbach et al., 2007). Each of the two subscales, finances and commu-
nication, contributes 50 points, and total scores range from 0 to 100
points; higher scores reflect better performance. The UPSA-B requires
about 10 min to complete and, involves props like a telephone, a utility
bill, money, and a letter.

2.2.1. Cognition

Cognition was assessed using the MATRICS Cognitive Consensus
Battery (MCCB) (Keefe et al., 2011). Administration requires about
65 min. The following 10 tests were administered in this standard
order:

Table 1
Baseline characteristics of patients with first episode schizophrenia spectrum disorders
in a study of clinical and cognitive predictors of functional capacity.

Domain Variable Valid % Mean SD Range
(N=117)
Socio-demographic
Male 63 53.8
Schizophrenia 98 83.8
Receiving 104 88.9
antipsychotic
medication
High school completed 59 50.4
Living independently® 102 87.2
Financial 37 31.6
independency”
Days of hospitalization 113 586 98.0 0-575
(lifetime)
Age (years) 117 25.0 33 18-34
Global GAF 116 466 105 19-81
functioning
Functional Finance 117 40.2 7.3 13.6-50
capacity
Communication 117 373 9.5 11.1-50
UPSA-B total 117 77.5 133 33.8-100
Cognition® Speed of processing 117 434 101  14-65
Attention and 115 40.7 95 20-63
vigilance
Working memory 115 471 9.3 22-70
Verbal learning 117 451 103  21-78
Visual learning 117 455 11.0 19-63
Reasoning and 117 52.9 9.0 31-65
problem solving
Social cognition 106 417 117 4-64
Cognitive composite 104 42.8 9.7 21-63
Self-esteem  Rosenberg Self-Esteem 109 23.1 55 10-37
Scale
Symptoms Positive Scale 117 11.8 4.0 7-26
Negative Scale 117 15.4 5.9 7-28
General 117 27.1 6.6 16-43
Psychopathology Scale
PANSS total 117 542 124 32-80

¢ Living alone or with partner/spouse/friend was categorized as independent living,
whereas living with parents, or in a psychiatric residential facility was categorized as
non-independent living.

b Financial independence was defined as earned income, economical support for
educational purposes, and temporary sick leave payment, whereas social assistance
and disability pension were categorized as financial non-independence.

€ MCCB derived T-scores.

« Trail Making Test Part A is a timed test of visual scanning and psy-
chomotor speed.

Brief Assessment of Cognition in Schizophrenia (BACS) Symbol
Coding is a measure of speed of processing that requires the subject
to write numbers corresponding to symbols as quickly as possible
for a 90-second period.

Hopkin's Verbal Learning Test — Revised (HVLT-R) measures imme-
diate recall of a word list.

Wechsler Memory Scale Il (WMS-III) Spatial Span measures non-
verbal working memory by testing the subject's ability to remember
the locations of a series of blocks to which the administrator points.
University of Maryland Letter Number Sequencing (LNS) is a verbal
working memory test that requires the subject to remember and
mentally reorganize orally presented strings of numbers and letters
according to a specific set of rules.

Neuropsychological Assessment Battery (NAB) Mazes is a timed
test of executive functioning requiring the subject to complete
increasingly difficult mazes.

Brief Visuospatial Memory Test — Revised (BVMT-R) is a test of
immediate visual recall and reproduction of geometric figures
presented for 10 s.

Category Fluency (Animal Naming) is an oral test of speed of infor-
mation processing.

Mayer-Salovey-Caruso Emotional Intelligence Test (MSCEIT)
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Managing Emotions is a multiple-choice test of social cognition.
Vignettes of various situations are presented along with ways to
cope with the emotions depicted in these vignettes. The subject
is required to indicate the effectiveness of each solution, ranging
from one (very ineffective) to five (very effective). A total score
was derived using the MSCEIT General Consensus method.

» Continuous Performance Test — Identical Pairs (CPT-IP) is a com-
puterized test of attention and vigilance.

The MCCB scoring program yields seven domain scores and a com-
posite score which are standardized to the same T-score measurement
scale with a mean of 50 and an SD of 10 based upon the normative data
from the MATRICS PASS (Nuechterlein et al., 2008).

2.2.2. Clinical measures

Severity of psychiatric symptoms was assessed with the Positive
and Negative Syndrome Scale (PANSS) (Kay et al., 1987). The positive,
negative, and general psychopathology subscales were used as sepa-
rate variables. Higher scores reflect more severe symptoms.

Self-esteem was evaluated with the Rosenberg's Self-Esteem
Scale (Rosenberg, 1965) which is a self-rated ten-item measure.
Items are rated on a four-point scale from strongly agree to strongly
disagree (e.g. “I take a positive attitude toward myself”, “I feel I do
not have much to be proud of”). Scoring of negatively worded
items were reversed before summing up and higher scores indicate
higher self-esteem.

2.2.3. Real-world functioning

Global functioning was assessed using the Global Assessment of
Functioning Scale (GAF), which comprises a symptom subscale and
a functioning subscale. Higher scores indicate better global function-
ing. Independency in living status and financial status was extracted
from socio-demographic data obtained in the baseline interview
and categorized as dichotomous variables prior to statistical analysis.

2.3. Statistical analyses

Univariate linear regression analyses were performed of each PANSS
subscales, self-esteem, and MCCB domains as predictors of functional
capacity. We used uncorrected T-scores of cognitive domains to allow
examination of age and gender as separate predictors. Multivariable lin-
ear regression analyses with backward exclusion based on F-test were
conducted at baseline. Due to ceiling effects on UPSA-B at 4-month
and 10-month assessments we used the median-divided UPSA-B to
conduct univariate logistic regression analyses and multivariable logis-
tic regression analyses with backward exclusion based on Wald-test.
Cognitive T-scores without demographic correction for the seven
MCCB domains, PANSS subscales, and self-esteem were entered into
the multivariable analyses. Age, gender, and site were entered in all of
the analyses as covariates. As patients were randomized to cognitive re-
mediation plus a comprehensive psychosocial program or the com-
prehensive psychosocial program alone, analyses of 4-month and
10-month results were adjusted for treatment allocation.

3. Results
3.1. Attrition

Analysis of attrition (data not shown) revealed relatively low at-
trition (21.4% at its highest at 10-month follow-up) and no statistical-
ly significant associations. There was a trend towards poorer baseline
verbal learning (Wald =3.73, df =1, p=0.054) being associated with
non-attendance at 10-month assessments.

3.2. Prediction of concurrent functional capacity

All cognitive domains were significantly associated with function-
al capacity at baseline as shown in Table 2. Functional capacity was
not significantly associated to gender, site, receiving antipsychotic
medication, having completed high school, or diagnosis of schizo-
phrenia, however, age (Beta=0.24, F=7.02, df=1, 116, p<0.01)
was positively associated with functional capacity at baseline.

3.3. Functional capacity and clinical variables

Negative and general symptoms were significantly associated
with functional capacity at baseline and at 4 months, but not signifi-
cantly at 10 months. At all three times of assessment there was a con-
sistent lack of association between positive symptoms and functional
capacity, a finding in line with previous studies (Twamley et al., 2002;
Bowie et al., 2006). Also, self-esteem was not associated with func-
tional capacity at any times of assessment.

3.4. Multiple regression analysis of concurrent functional capacity

The multivariable analysis was carried out to single out the stron-
gest concurrent predictors of functional capacity (Table 2). Working
memory explained 30% of the variance in functional capacity, nega-
tive symptoms contributed with further 7% variance explained, and
social cognition added 4% to the variance explained. Thus, a total of
41% of the variance in concurrent functional capacity was accounted
for by three different predictor variables.

3.5. Longitudinal prediction of functional capacity

At 4 months and at 10 months ceiling effects were substantial on
the UPSA-B. When defining ceiling effects as having zero or just one
mistake on the UPSA-B, the optimal area was reached by 12 out of
117 patients (10.3%) at baseline, by 30 out of 98 (30.6%) at 4-months,
and by 22 out of 92 (23.9%) at 10-months.

Table 3 shows multivariable analyses performed to identify the stron-
gest longitudinal predictors of functional capacity: verbal learning

Table 2
Linear regression analysis of variables predicting concurrent functional capacity of pa-
tients with first episode schizophrenia spectrum disorders (N=117).

Baseline functional capacity

Univariate Multivariable®®
Beta p Beta p
Age 0.24 <0.01
Male gender 0.04 0.67
Site (Copenhagen) —0.05 0.56
Antipsychotic medication —0.03 0.75
Schizophrenia —0.03 0.77
High school 0.08 0.37
Speed of processing® 0.36 <0.001
Attention and vigilance® 0.26 0.01
Working memory?® 0.50 <0.001 0.38 <0.001
Verbal memory? 0.38 <0.001
Visual memory? 0.35 <0.001
Problem-solving?® 0.21 0.02
Social cognition® 0.34 0.001 0.19 0.03
Cognitive composite® 0.50 <0.001
Positive Scale® —0.09 0.40
Negative Scale® —0.56 <0.001 —0.34 <0.001
General Psychopathology Scale® —0.27 0.01
PANSS total® —048 <0.001
Self-esteem? 0.00 1.00

@ Analyses were adjusted for age, gender, and site.
b Multivariable analysis, N=104 , R>=0.41, F=11.21, df=6, 103, p<0.001.
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explained 30% of the variance in functional capacity, working memory
contributed with further 9% variance explained, and negative symptoms
added 4% to the variance explained. Verbal learning, working memory,
and negative symptoms accounted for a total of 47% of the variance in
4-month functional capacity. At 10 months functional capacity was pre-
dicted by working memory, which explained 24% of the variance, and vi-
sual learning, which added 6% to the variance explained. Working
memory and visual learning jointly accounted for a total of 30% of the
variance in 10-month functional capacity.

3.6. Functional capacity and real-world functioning

Univariate analysis showed a significant association between
functional capacity and global functioning (Beta=0.04, Wald =
7.00,df=1, p<0.01), but in the multivariable analysis only negative
symptoms significantly predicted global functioning (Beta= —0.18,
Wald =15.30, df=1, p<0.001). Functional capacity was not signifi-
cantly associated to financial independence or independent living.
In multivariable analyses financial independence was predicted
solely by general psychopathology symptoms (Beta=—0.11,
Wald =7.76, df =1, p<0.01), and independent living was predicted
solely by negative symptoms (Beta= —0.14, Wald =4.52, df=1,
p=0.03) (Table 4).

4. Discussion

This novel and relatively large (N=117) sample of young patients
enabled us to investigate clinical and cognitive domains' different
contribution to the prediction of concurrent and longitudinal func-
tional capacity free of the adverse effects of long illness duration, hos-
pitalization, and years of treatment with antipsychotic medication.
Furthermore, assessments were conducted at three points in time
and with relatively low attrition. The use of a comprehensive assess-
ment battery allowed for delineation of the separable cognitive and
clinical domains involved in functional capacity.

Concurrent functional capacity was associated to all seven cogni-
tive domains out of which working memory was the strongest single
predictor, both concurrently and longitudinally, by accounting for up
to 1/3 of the variance in functional capacity. Negative symptoms, so-
cial cognition, verbal learning, and visual learning explained further
variance. Functional capacity was only modestly associated with
real-world measures of functioning.

Table 3

4.1. Cognition and functional capacity

The strong associations between cognitive and functional capacity
measures correspond to results that were found in older (Twamley et
al., 2002) and in first episode patients (Williams et al., 2008) and in-
dicate that the UPSA-B is a highly ‘cognitive’ measure. As noted earlier
(Heinrichs et al., 2010), the distinction between functional capacity
and the abilities measured by standard cognitive tests might be larger
in theory than in practice and the similarity may be attributable to the
performance-based nature of both tests.

These results also generate hypotheses to why cognitive compos-
ites and functional capacity are not always strongly associated
(Silverstein et al., 2010; Silverstein et al., 2011). Perhaps the hetero-
geneity of patients' cognitive profiles influences cognitive composites
in different ways, and that high performance on other cognitive do-
mains simply does not convert into functional capacity as measured
with the UPSA-B.

The domain of working memory appears to be central in the predic-
tion of functional capacity. This may be attributed to the demanding na-
ture of the subtests, as the LNS was rated as the most demanding/least
tolerable of the tests included in the MCCB (Nuechterlein et al., 2008).
Due to its requirements of manipulating symbols according to a set of
rules, it may be a test that effectively distinguishes between cognitive
impaired and cognitive well-functioning patients. In line with the
differentiation between maintenance-only and maintenance-plus-
manipulation (executive) tasks (Perry et al, 2001; Kim et al.,
2004), the LNS and to some extent the backwards part of the Spatial
Span should actually be labeled executive working memory tasks.

Social cognition contributed variance to the prediction of concurrent
functional capacity above and beyond that associated with working
memory and negative symptoms. The key abilities for performance on
the MSCEIT Managing Emotions branch may resemble those required
in the role-play part of the UPSA-B like higher-level inferential process-
es (Mancuso et al., 2011) or meta-cognitive ability to grasp the other
person's need of particular information.

Although there is a well-documented overlap between cognition
and negative symptoms (Milev et al., 2005), our data confirm that neg-
ative symptoms independently account for a small proportion (4-7%) of
the variance in functional capacity.

Given that overall cognition, working memory, and verbal learn-
ing are improvable through cognitive remediation (Reeder et al.,
2004; Dixon et al., 2010; Wykes et al., 2011) and that negative symp-
toms can be reduced through cognitive-behavioral therapy and inte-
grated psychosocial treatment programs (Thorup et al., 2005; Dixon

Logistic regression analyses of variables predicting longitudinal functional capacity of patients with first episode schizophrenia spectrum disorders (N=98).

4-month functional capacity

10-month functional capacity

Univariate Multivariable® Univariate Multivariable®
Beta Wald (df=1) p Beta Wald (df=1) p Beta Wald (df=1) p Beta Wald (df=1) p
Speed of processing 0.06 7.41 0.01 0.02 1.05 0.31
Attention and vigilance 0.03 1.60 0.21 0.04 264 0.10
Working memory 013  14.11 <0.001 0.09 6.051 0.01 009 996 <001 008 643 0.01
Verbal memory 011 13.86 <0.001 0.08 6.069 0.01 004 3.56 0.06
Visual memory 0.02 3.37 0.07 0.07 7.75 <0.01 0.05 422 <0.05
Problem-solving 0.01 0.18 0.67 0.01 0.23 0.63
Social cognition 0.03 229 0.13 003 139 0.24
Cognitive composite 0.11 12.50 <0.001 0.07 6.72 0.01
Positive Scale —0.04 0.49 0.49 —0.05 050 0.48
Negative Scale —0.15 9.62 <0.01 —0.12  4.082 <005 —0.08 262 0.11
General Scale —0.09 535 0.02 0.01 0.03 0.87
PANSS total —0.08 9.55 <0.01 —0.02 0.80 0.37
Self-esteem 0.04 0.74 0.39 —0.01 0.12 0.73

2 All analyses were adjusted for age, gender, site, and treatment allocation.
b Multivariable analysis N =96, Nagelkerke R =0.47, y*=41.82, df=7, p<0.001.
¢ Multivariable analysis, N=91, Nagelkerke R>=0.30, y>=22.88, df=6, p=0.001.
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Table 4

Prediction of global functioning, financial independence, and independent living of patients with first episode schizophrenia spectrum disorders (N=117)".

Financial independence”

Independent living®

Global functioning®

Univariate Multivariable? Univariate Multivariable® Univariate Multivariable®
Beta Wald p Beta Wald p Beta Wald p Beta Wald p Beta Wald p Beta Wald p
(df=1) (df=1) (df=1) (df=1) (df=1) (df=1)

Functional 0.01 0.02 0.74 0.04 3.26 0.07 004 7.00 <0.01

capacity
Speed of 0.01 0.16 0.69 —0.02 038 0.54 0.06 8.72 <0.01

processing
Attention and 0.02 0.98 0.32 —0.05 227 0.13 002 0.82 037

vigilance
Working 0.01 0.15 0.70 —0.03 0.67 0.41 0.02 0.70 0.40

memory
Verbal memory —0.01 0.20 0.65 0.00 0.01 0.92 003 235 0.13
Visual memory 0.01 0.09 0.76 0.03 1.10 0.29 0.03 3.17 0.08
Problem-solving ~ 0.01 0.22 0.64 0.01 0.12 0.73 003 227 0.13
Social cognition 0.00 0.02 0.90 0.01 0.20 0.65 —0.00 0.02 0.90
Cognitive 0.01 0.03 0.56 0.01 0.08 0.78 002 1.24 0.27

composite
Positive Scale —0.04 049 0.48 —0.09 1.64 0.20 —0.03 040 0.53
Negative Scale  —0.09 3.94 <0.05 —0.14 452 <0.05 —0.14 452 0.03 —0.18 1530 <0.001 —0.18 1530  <0.001
General Scale —0.11 7.76 <0.01 —0.11 7.76 <0.01 —0.03 030 0.58 —0.10 823 <0.01
PANSS total —0.06 8.06 <0.05 —0.05 3.26 0.07 —0.08 14.14 <0.001
Self-esteem 0.10 5.04 0.03 0.01 0.03 0.86 004 1.10 0.30

2 All analyses were adjusted for age, gender, and site.

b Financial independence was defined as earned income, economical support for educational purposes, and temporary sick leave payment, whereas social assistance and disability pension

were categorized as financial non-independence.

€ Living alone or with partner/spouse/friend was categorized as independent living, whereas living with parents, or in a psychiatric residential facility was categorized as non-independent

living.
4 Multivariable analysis, N=117, Nagelkerke R*=0.15, y*>=12.74, df=4, p=0.01.
€ Multivariable analysis, N=115, Nagelkerke R?=0.22, >=14.70, df=4, p<0.01.
f Median-divided Global Assessment of Functioning (GAF).
& Multivariable analysis, N= 116, Nagelkerke R =0.23, y*>=22.29, df=4, p<0.001.

et al., 2010), this study does not only confirm that functional capacity
can be improved (Leifker et al., 2010), but it also underlines that there
are distinct ways to improve the components of functional capacity.

4.2. Functional capacity and real-world functioning measures

Our findings differ from previous studies showing that UPSA-B ex-
plains from 15 to 30% of the variance in real-world outcomes
(Twamley et al., 2002; Bowie et al., 2006; Heinrichs et al., 2006). In
the current study, functional capacity as measured by the UPSA-B
did not add unique validity to the prediction of real-world outcomes
above and beyond that of clinical symptoms. The explanations for this
missing association between functional capacity and real-world func-
tioning may also be attributed a) the characteristics of the patient
sample or to b) the measures used.

a) Despite heterogeneous patient characteristics including both
well-functioning and poor-functioning patients, it is, however,
noteworthy that the vast majority of participants had T-scores
>40 in all cognitive domains, that is within the normal range for
a non-psychiatric population. American norms are frequently
used in clinical neuropsychology in Scandinavian countries
(Harvey et al., 2009), and the use of the MCCB-derived domains
enables comparison to studies of different populations (Kern et
al., 2011). Although not standardized to a Danish population, the
relatively high T-scores indicate a sample selection that restricts
the generalizations to be made of this study: modest cognitive
and functional capacity impairment might be overruled by clinical
symptoms in the prediction on real-world functioning.

b) The GAF is an impressionistic scale and a more nuanced scale of
real-world functioning would probably have captured more differen-
tial aspects of real-world functioning. Furthermore, categorizing inde-
pendent living and financial independence dichotomously are bound
to be crude measures neglecting all gray areas in independency and

need of support. Motivation is very probably an intervening variable
in the association between functional capacity and real-world func-
tioning, but was not assessed. Finally, the lack of association between
functional capacity and real-world independency in the current study
may reflect the local Danish opportunities of economical assistance as
young patients with a debut of psychosis are not necessarily expected
to support themselves or to live on their own.

4.3. Ceiling effects on the UPSA-B

Longitudinal prediction was limited by ceiling effects on the func-
tional capacity measure. The fact that the UPSA was developed for an
older population of patients (Patterson et al., 2001; Twamley et al.,
2002) and thus could display ceiling effects in younger patients has
been predicted (Harvey et al., 2007) and observed in empirical studies
(Heinrichs et al., 2006; Keefe et al., 2006b). Inclusion of supplemental,
more challenging, items is critical in a younger, less impaired sample.
A way of addressing the possibility of practice effects could be through
provision of alternate forms of the UPSA-B for repeated uses. Unfortu-
nately, only one version of the UPSA-B is presently available. Further-
more, modern technology seems to have outdated the financial
subtest to some extent. To reflect more recent demands steps have al-
ready been taken towards development of computerized virtual-reality
assessment of functional capacity (NeuroCog Trials, 2012).

4.4. Implications and future research

For young adults with first episode schizophrenia the strongest
single predictor of functional capacity both concurrently and longitu-
dinally is working memory. Negative symptoms, social cognition, ver-
bal learning, and visual learning further explain variance. Real-world
functioning is primarily predicted by negative and general psychopa-
thology symptoms.
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The clinical implications of these findings are that in a relatively
well-functioning sample of patients with first episode schizophrenia
both negative symptoms and cognition should be addressed to im-
prove functional capacity, but in terms of real-world functioning clin-
ical symptoms appear to be overriding. Replication of these findings
is needed as well as further research in the effect of domain-specific
cognitive improvements on functional capacity and real-world
functioning.
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