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Abstract
Although cognitive ability is a known predictor of real-world functioning in schizophrenia, there
has been an expanded interest in understanding the mechanisms by which it explains real-world
functioning in this population. We examined the extent to which functional capacity (i.e., skills
necessary to live independently) mediated the relationship between cognitive ability and both
observer and self-reported real-world functioning in 138 outpatients with schizophrenia.
Functional capacity significantly mediated the relations between cognitive ability and observer
rated real world functioning, but not self-reported real world functioning, with small to medium
effect sizes observed for all outcomes. The role of cognitive ability in observer vs. self-reported
real-world functioning may be explained by different mechanisms.
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INTRODUCTION
According to the World Health Organization’s report on the global burden of disease in
2004 (Mathers, Fat, & Boerma, 2008), schizophrenia affects 16.7% of the world’s
population, establishing it as one of the main contributors of disability and impairment of
quality of life. Marked by positive symptoms such as hallucinations and delusions (i.e.,
psychosis), negative symptoms such as flat affect, and selective cognitive deficits,
individuals with schizophrenia often fail to meet important developmental milestones that
are important for independent, self-sufficient living as an adult (Häfner & Nowotny, 1995).
As a result, persons with schizophrenia are often dependent on others (e.g., disability
services, government institutions, family members) to help them with functions of daily
living, not limited to the domains of medication management, self-care and hygiene,
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financial management, and transportation. These fundamental capabilities, as well as one’s
ability to engage in social interactions and participate in and contribute to society (e.g.,
being employed) will be referred to as real-world functioning in this article.

Cognitive deficits and negative symptoms are two core features of schizophrenia that are
believed to confer significant impairment in real-world functioning to those with the illness
(Harvey, Green, Keefe, & Velligan, 2004; Liddle, 1987; Tamminga, Buchanan, & Gold,
1998). Fundamentally a neurodevelopmental disorder, schizophrenia is characterized by a
pattern of generalized cognitive deficit with more severe deficits in memory and higher-
order cognitive ability including attention, working memory, and executive functioning
(Dickinson, Ramsey, & Gold, 2007). Basic reading-writing skills, vocabulary, and general
information remain relatively spared throughout the course of the disease (Harvey et al.,
2000; O’Carroll et al., 1992). As a group, individuals with schizophrenia perform one to
three standard deviations below the mean of controls (HCs) across cognitive measures,
although it is estimated that approximately 20–25% of schizophrenia cognitive profiles are
in the normal range (Palmer, Dawes, & Heaton, 2009). However, even in “cognitively
normal” adults with schizophrenia, cognitive ability is not tantamount with adults who are
“cognitively unaffected by schizophrenia” (Kremen, Seidman, Faraone, Toomey, & Tsuang,
2000). Accordingly, the consensus is that schizophrenia is a neurobiological disorder
comprised of a robust cognitive component (Harrison & Weinberger, 2004; Keshavan,
Tandon, Boutros, & Nasrallah, 2008). Global cognitive deficits have been found to predict
up to 60 percent of variance in real-world functional outcomes, such as work performance
and instrumental activities of daily living (IADLS; Green, Kern, Braff, & Mintz, 2000; Fett
et al., 2011; Twamley, Jeste, & Bellack, 2003; Velligan et al., 1997).

While it appears clear that cognition plays a role in the prognosis of schizophrenia, there
exists wide heterogeneity of real world functional outcomes even in persons with high
cognitive ability. In particular, individuals with high cognitive ability may not achieve a
high level of real-world functioning outcomes (e.g., having a job, living independently
rather than in a board-and-care facility) as one would expect. Thus, explanatory models are
needed to understand how cognitive ability translates to real-world functional outcomes.
More recent research has turned to examination of the mechanisms by which cognitive
deficits bestow poorer real-world functioning in schizophrenia through the use of mediation
models. One mechanism through which cognitive deficits (independent variable; IV) may
reduce real-world functioning (dependent variable; DV) in schizophrenia is through
increased negative symptom severity (mediator), as indicated by elevated total scale scores
for negative symptoms. Results of a meta-analysis showed that negative symptom severity
independently accounted for 17.6% of the variance in real-world functioning, as well as
partially mediated the relationship between cognitive ability and real-world functioning
(Ventura, Hellemann, Thames, Koellner, & Nuechterlein, 2009). Others propose that
cognitive ability relates to the ability to acquire the skills necessary to carry out functions of
daily living (i.e., functional capacity), which in turn impacts one’s real-world functional
outcomes. Bowie, Reichenberg, Patterson, Heaton, and Harvey (2006) used path analyses in
an effort to identify the mechanistic properties of the aforementioned relationships, and
found functional capacity to mediate the relationship between global cognitive ability and
real-world functioning in the domains of interpersonal functioning, work, and participation
in community activities. Bowie and colleagues (2008) later used path analyses to show that
functional capacity also mediated the relationship between specific cognitive domains and
real-world functioning as measured by observer report. It has been demonstrated that the
ability of functional capacity measures to predict real-world functioning remains after
controlling for demographic variables (Gould, Bowie, & Harvey, 2012). These studies
suggest that the severity of cognitive deficits appear to be the primary determinant of
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impairments in functional capacity, which predict poor real-world functioning as rated by
observers.

As the testing of mediation models involving cognitive ability and real world functional
outcomes is a relatively new endeavor, it is important to see if these results can be
replicated. Moreover, the mediation models tested in these previous studies did not address
the issue of using observer-reported real world functional outcomes vs. self-reported real
world functional outcomes. While it is largely agreed upon that quality of life (QOL),
including real-world outcomes, is a multi-dimensional construct (Test, Greenberg, Long,
Brekke, & Burke, 2005), distinctions between self-report and observer reported measures of
real-world functional outcomes have recently become an area of focus in schizophrenia
research. Self-report versus informant report of wellbeing is a longstanding point of
discussion in other clinical populations. In schizophrenia research, there has been
considerable debate due to the concerns over the level of insight that an individual with
schizophrenia has regarding his or her own real-world functioning. Of the commonly
employed methods, self-report has been shown to be minimally correlated with observer-
reported real-world functional outcomes in persons with schizophrenia (Sabbag et al., 2012).
Thus, many studies rely on observer report by raters to gauge functional outcomes in
persons with schizophrenia. Determining the most reliable and accurate sources regarding
patients’ real-world functional impairment remains a major challenge in the field of
schizophrenia. Thus, the current study attempted to replicate the findings by Bowie and
colleagues (2006), as well as compare the validity of observer and self-reported outcomes
through supported mediation models (IV=cognitive ability, Mediator=functional capacity,
DV= observer/self-reported outcomes). A commonly used technique of testing the validity
of self-reported functional outcomes has been to compare and correlate these measures with
observer reported outcomes. Disparate findings are interpreted as evidence against the
validity of self-report. However, an additional and more rigorous test of the validity in self-
reported outcomes would be to see whether or not self-rated measures behave similarly to
observer-reported outcomes when they are included in theoretical models. With observer-
reported outcomes, we sought to compare the correlations between objective measures of
cognitive ability and functional capacity and real-world functional outcomes as rated by
family members vs. board-and-care managers vs. case managers to further delineate the
possible differences that may exist in observer ratings.

The analyses in this study examine the relationships of cognitive ability, functional capacity,
and psychiatric symptoms to multi-dimensional real-world functional outcomes: 1. observer
ratings of everyday functional behavior and 2. self-report ratings of functional impairment.
Thus, the current study sought to investigate whether or not patients’ cognitive ability is
related to self-reported real-world functional impairment, and furthermore, whether or not
this relationship is mediated by an objective performance-based measure of functional
capacity. We hypothesized that functional capacity would significantly mediate the
relationship between a global measure of cognition and informant reported real-world
functional outcomes of work skills and participation in community activities based on
findings from previous studies. We further hypothesized that functional capacity would not
mediate the relationship between cognitive ability and self-reported real-world functional
impairment in the domains of work and social interactions.

Novel features of this study include the use of kappa squared (κ2) as an effect size for
mediation, which exhibits many favorable properties compared to RM and R2 (Preacher &
Kelly, 2011). Additionally, abbreviated cognitive batteries have received considerable
attention in the schizophrenia literature as producing comparable results to lengthy
assessment batteries in relation to functional capacity and functional outcomes (Harvey,
Keefe, Patterson, Heaton, & Bowie, 2009; Keefe et al., 2004; Keefe, Poe, Walker, Kang, &
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Harvey, 2006). Therefore, we used a brief cognitive battery (Randolph, 1998) in this study
to advance the predictive ability of abbreviated cognitive assessment methods.

METHOD
Participants

The sample consisted of 138 middle-aged and older community-dwelling adults with
schizophrenia. Participants were enrolled in a randomized clinical trial examining the
effectiveness of psychosocial skills-based interventions for improving functioning and all
data were procured at baseline. To be eligible, participants were required to be 40 years of
age or older and have a DSM-IV chart diagnosis of schizophrenia or schizoaffective disorder
that was confirmed by the patient’s psychiatrist. Participants were further required to be
psychiatrically stable (e.g., taking antipsychotic medications and not residing in an inpatient
setting). Exclusion criteria for the study were: (a) a primary DSM-IV Axis I diagnosis other
than schizophrenia or schizoaffective disorder, (b) a co-morbid diagnosis of dementia, (c)
were judged to be a serious suicide risk, (d) unable to complete the assessment battery, or (e)
currently participating in any other psychosocial intervention or medication research at the
time of intake.

The study protocol was approved by the University of California, San Diego Institutional
Review Board (IRB), and all participants provided written, informed consent prior to
participating. Assessments were completed at Board and Care facilities, clubhouses or
recovery-based day programs, and mental health clinics in the San Diego community.
Demographic information and psychiatric history (i.e., age of illness onset) was obtained by
interview.

Measures
Observer Ratings of Real-World Functioning—Informant ratings of real-world
functioning was measured using the Specific Level of Functioning Scale (SLOF; Scheider &
Struening, 1983). The SLOF was used to assess real-world functional impairment of the
participants, as observed by others. An informant familiar with participants’ skills of
everyday living (i.e., caretakers, family members) rated the participant on 43-items across
the following six domains: Physical Functioning, Personal Care Skills, Social
Appropriateness, Interpersonal Relationships, Work Skills, and Participation in Community
Activities. Informants were blind to the other assessment data, and the research assistant
who administered the other assessments was blind to the SLOF ratings. Of the 138
informants, 77 were staff members at board and care facilities, and the remaining 61
informants were either case managers or family members familiar with participants’ real-
world functioning. Informants were asked to rate their level of familiarity with the
participants’ real-world functioning on a Likert-type scale from 1–5, with 3 = fairly well (n
= 28), 4 = well (n = 52), and 5 = very well (n = 58). The SLOF has demonstrated excellent
interrater reliability, factorial validity, and internal consistency (Schneider & Struening,
1983) and has been recommended as the most valid tool for measuring real-world
functioning in schizophrenia (Sabbag et al., 2012). In this study, only the Work Skills, and
Participation in Community Activities subscales were examined as the other domains have
been shown to exhibit ceiling effects in outpatient samples (Bowie et al., 2008).

Self-reported Ratings of Real-World Functioning—Self-reported real-world
functioning was measured using the Work and Social Impairment subscales of the
Behavioral Activation for Depression Scale (BADS; Kanter, Mulick, Busch, Berlin, &
Martell, 2007). These scales consist of 5 items each. Participants rated the extent to which
each statement was true for them during the past week on a 7-point scale from 0 = not at all
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to 6 = completely. For the Work and Social Impairment subscales, scores range from 0–30,
with a higher score indicating greater impairment in that particular domain. An example of
an item from the Work Impairment subscale is: “My work/schoolwork/chores/
responsibilities suffered because I was not as active as I needed to be.” Because few subjects
were employed or attending school, this item was read to the participant as, “My chores/
responsibilities suffered because I was not as active as I needed to be.” Moreover, an
example item from the Social Impairment subscale is: “I did things to cut myself off from
other people.” The BADS has been shown to have acceptable one-week test-retest
reliability, acceptable internal consistency, good construct validity, and structural validity
(Kanter, Mulick, Busch, Berlin, & Martell, 2007). Finally, the BADS work and social
impairment scales has been used to examine self-reported impairment in those with
schizophrenia (Cardenas et al., 2012).

Cognitive ability—Global cognitive ability was measured using the Repeatable Battery
for the Assessment of Cognitive Status (RBANS; Randolph, 1998). The RBANS is a brief
cognitive screening battery that assesses overall current cognitive status as well as current
ability in the domains of immediate and delayed memory, attention, visuospatial/
constructional skills, and language. This battery consists of twelve subtests assessing both
immediate and delayed auditory (unstructured word list and contextual verbal material) and
visual memory, basic auditory trace attention, confrontation naming, semantic fluency, copy
of a simple geometric figure, judgment of line and angles in space, and psychomotor coding.
Scores range from severely impaired to above average with higher scores indicating better
performance. The RBANS total score is a standardized score that is calculated by adding
age-adjusted scores for the different test domains. This score was used for analyses in the
current study. The RBANS has demonstrated excellent reliability and validity for assessing
cognitive impairment in patients with schizophrenia (Wilk et al., 2004). The RBANS has
been found to be highly correlated (r = 0.79, p < 0.001) with a composite score of global
cognition derived from scores on 22 well-established cognitive measures, providing
evidence that it is a useful measure of assessing global cognitive ability (Hobart, Golberg,
Bartko, & Gold, 1999).

Clinical Symptoms—Symptoms of schizophrenia were measured using the Positive and
Negative Syndrome Scale (PANSS; Kay, 1987). For the present study, a single research
assistant conducted a structured interview and provided ratings for positive, negative and
general symptoms of schizophrenia. The PANSS consists of 30-items which are rated on
level of psychopathology from 1 = absent to 7 = extreme, with higher scores indicating
greater severity of symptoms. The PANSS has demonstrated good internal consistency and
test-retest reliability (Kay, 1987; Mass, Schoemig, Hitschfeld, Wall, & Haasen, 2000). For
the present study, the total positive and negative domain scores were used.

Functional Capacity—The UCSD Performance-Based Skills Assessment (UPSA;
Patterson, Goldman, McKibbin, Hughs, & Jeste, 2001) was used to assess functional
capacity for everyday tasks. Developed for use in people with schizophrenia and other
serious mental illnesses, the UPSA is a role-play test of functional capacity. The UPSA uses
real-world props (e.g., telephone, bus schedule) to assess skills/abilities in the following five
domains which have been deemed important elements for independent living: planning/
organization, finances, communication skills, transportation, and household chores
(Patterson, Goldman, McKibbin, Hughs, & Jeste, 2001). Scores range from 0–100, with
lower scores indicating greater difficulties with the ability to live independently in the
community. Interrater reliability is considered good (Harvey, Velligan, & Bellack, 2007;
Patterson et al., 2001).
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Depressive Symptoms—Depressive symptoms were assessed using the Calgary
Depression Scale for Schizophrenia (CDSS; Addington & Addington, 1990). A nine-item
structured interview measure that has demonstrated good inter-rater reliability and validity,
the CDSS is able to assess depressive symptoms independent of other symptoms of
psychopathology, (i.e., Beck Depression Inventory, Hamilton Rating Scale for Depression;
Addington, Addington, Maticka-Tyndale, & Joyce, 1992; Kim et al., 2006). Participants’
symptoms are rated on a four-point scale from ‘0’ = absent to ‘3’ = severe on each item and
scores are summed, with higher scores indicative of greater depressive symptoms.

Data Analysis
SPSS Statistics Version 19 was used to carry out all analyses. To analyze the relationships
between the study variables, we first conducted Pearson correlations. Multiple regression
analyses were used to test our hypothesis that functional capacity (measured by the UPSA)
mediates the associations of cognitive ability [independent variable (IV), measured by the
RBANS] to real-world functioning [dependent variable (DV), measured by subscales of the
SLOF and BADS], with PANSS positive, PANSS negative, depressive symptoms, and age
included as covariates in all analyses. Mediation was tested using the Sobel test (Preacher &
Hayes, 2004), which examines the null hypothesis that there will be no difference between
the total effect of the regression model (c path: IV to DV) and the direct effect of the model
(c’ path: IV and DV mediated by UPSA). In this way, the significance of the indirect effect
of the mediator is evaluated. It must be noted that results from the Sobel test can be
misleading if data are non-normal, which is often the case (Preacher & Hayes, 2004). As
recommended by MacKinnon, Lockwood, Hoffman, West, and Sheets (2002), the current
study used 5,000 bootstrapping samples to obtain a sampling distribution for the indirect
effect and included confidence intervals derived from this method. We used the SPSS macro
for bootstrapping mediated effects provided by Preacher and Hayes (2004) to conduct these
analyses. Additionally, effect size of mediation was calculated using the κ2 statistic as
described and recommended by Preacher and Kelly (2004).κ2 represents the magnitude of
the indirect effect relative to the maximum possible indirect effect. Unlike R2 and RM values
reported by previous mediation studies, an advantage of using κ2 includes the fact that it can
be accurately interpreted as a proportion, and that it is bounded between 0 and 1. While
Preacher and Kelly (2011) hesitate to recommend a specific method of interpreting κ2, they
ultimately argue that values for κ2 can be interpreted similarly to the squared correlation
coefficient, with small, medium, and large effects being represented by Cohen’s values of .
01, .09, and .25, respectively. Because of these properties, the κ2 is arguably a more useful
mediation effect size statistic for future meta-analyses and literature reviews that are
interested in studying the mechanisms through which cognitive deficits lead to impairments
in real-world functional outcomes in schizophrenia.

RESULTS
Summary statistics of participant demographics and performance on measures are displayed
in Table 1. Table 2 displays the zero-order correlations between primary study variables. As
can be seen in Table 2, the UPSA was correlated with all study variables. To account for the
effects of demographic variables on both observer-reported and self-reported real-world
functional outcomes, we included sex and race as covariates in alternate models and found
that they did not alter the primary findings.

UPSA as a mediator between Overall Cognitive Ability and Observer Rated Real-world
Functioning

Results for all tests of mediation are presented in Table 3. Figure 1 displays the a, b, c, and c
′ paths involved in the mediation model being tested. The c path shows the predictive
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relationship of the IV (RBANS) on the DV (SLOF Activities), as tested by a simple
regression. The a path displays the predictive relationship of the IV (RBANS) on the
mediator (UPSA), as tested by a simple regression. The b path displays the predictive
relationship of the mediator (UPSA) on the DV (SLOF Activities), as tested by a simple
regression. Last, the c′ path is of main interest and displays the relationship between the IV
(RBANS) and DV (SLOF Activities) after removing the variance accounted for by the
mediator (UPSA), as tested by a multiple regression that includes both the IV (RBANS) and
mediator (UPSA). For our first model, the bootstrapping 95% confidence interval [.018, .
206] revealed that the UPSA significantly mediated the relationship between the RBANS
(cognitive ability) and SLOF Activities (observer rated participation in community
activities). As indicated by κ2 = .118, the strength of this effect was in the medium range.
Notably, the significant relationship between the RBANS and SLOF Activities in the c path
(b = .170, t(131) = 2.953, p < .05) became nonsignificant in the c′ path (b = −.004, t(131) =
1.009, p = .936) after including the UPSA in the model. Path a indicated that the RBANS
significantly predicts performance on the UPSA, and path b indicated that performance on
the UPSA significantly predicted informant rated real-world functioning in participation in
community activities (SLOF Activities). The relations of clinical symptoms (PANSS
Negative, PANSS Positive, and CDSS) and age to real-world functioning were accounted
first, and then the regression model tested if the UPSA mediated the relationship between
the RBANS and functioning. We found that neither age nor symptoms significantly
predicted participation in community activities. The overall fit of the model was significant
with F(6, 131) = 3.794, p = .002 and R2 = .148.

Exploratory analyses were conducted to examine if the relationships between cognitive
ability and real world functioning in the domains of participation in community activities
and work skills vary depending on informants’ familiarity with the patient’s functioning. We
performed r to z transformations and tested for significant differences in correlations
between cognitive ability and participation in community activities in raters who rated their
familiarity as a “3” = fairly well, “4” = well, and “5” = very well. The correlations between
cognitive ability and observer reported participation in community activities were: r(26) = .
40 for score = 3, r(50) = .24 for score = 4, r(56) = .24 for score = 5. All p-values were
greater than .46, indicating that there were no significant differences found in the
correlations based on familiarity with the participant. Identical results were found for the
correlation between cognitive ability and observer reported work skills. Thus, we concluded
that level of familiarity with the participant did not influence the correlation between
cognitive ability and real world functioning in participant in community activities or work
skills.

Also consistent with our hypotheses, the bootstrapping 95% confidence interval [.001, .110]
revealed that the UPSA significantly mediated the relationship between the overall cognitive
ability (RBANS) and observer reported real-world functioning in work (SLOF Work Skills),
with a medium effect size of κ2= .103. It was found that the RBANS did not independently
predict SLOF Work Skills, as indicated by the c path (b = .049, t(131) = 1.383, p = .169).
Moreover, the c′ path showed no significant relationship between the RBANS and SLOF
Work Skills after controlling for the UPSA (b = −.004, t(131) = −.081, p = .936). Path a
indicated that the RBANS significantly predicts performance on the UPSA, and path b
indicated that performance on the UPSA significantly predicted informant rated real-world
functioning in work skills (SLOF Work Skills). Again, age and symptoms did not
significantly predict SLOF Work Skills after the model partialed out the mediated effects
(see Figure 2). The overall fit of the model was significant with F(6, 131) = 2.22, p = .045
and R2 = .092.
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UPSA as Mediator of Overall Cognitive Ability and Self-reported Impairment
Contrary to our hypotheses, the bootstrapping results indicated that the UPSA did not
significantly mediate the relationship between overall cognitive ability (RBANS) and self-
reported real-world social impairment (BADS Social Impairment), and the effect size was in
the small range: κ2= .082. Figure 3 displays the model that was tested. Path c indicated that
the RBANS significantly predicted BADS Social Impairment (b = −.173, t(122) = −3.885, p
< .001). Moreover, path c′ indicated that the RBANS significantly predicted BADS Social
Impairment even after accounting for the effect of the UPSA (b = −.116, t(122) = −2.088, p
= .039). Path a indicated that the RBANS significantly predicted performance on the UPSA,
but path b indicated that performance on the UPSA did not significantly predict self-rated
real-world social impairment (BADS Social Impairment). PANSS Positive Symptoms and
CDSS significantly predicted BADS Social Impairment after accounting for the
relationships with the UPSA and RBANS, with greater symptoms predicting more severe
impairment. The overall model fit for BADS Work Impairment was significant for BADS
Social Impairment, with F(6, 122) = 11.120, p < .001 and R2 = .354.

Bootstrapping results indicated that the UPSA did not significantly mediate the relationship
between overall cognitive ability (RBANS) and self-reported real-world work impairment
(BADS Work Impairment), and the effect size was in the small range: κ2 = .083. Figure 4
displays the model that was tested. Performance on the RBANS significantly predicted
BADS Work Impairment independently in the c path (b = −.128, t(123) = −3.031, p = .003).
However, after including the UPSA into the model, the relationship between the RBANS
and self-reported work impairment became nonsignificant as illustrated in the c′ path (b = −.
076, t(123) = −1.447, p = .150). Path a indicated that the RBANS significantly predicted
performance on the UPSA, but path b indicated that performance on the UPSA did not
significantly predict self-rated real-world work impairment (BADS Work Impairment).
Depressive symptoms (CDSS) significantly predicted BADS Social Impairment after
accounting for the relationships with the UPSA and RBANS, with greater symptoms
predicting more severe impairment. The overall model fit for BADS Work Impairment was
significant with F(6, 123) = 6.55, p < .001 and R2 = .242.

DISCUSSION
We first tested the meditational role of functional capacity in the relationship between
overall cognitive ability and observer ratings of behavior in the domains of work skills and
participation in community activities. The findings of the current study replicated those of
Bowie and colleagues (2006), showing that functional capacity partially mediates the
relationship between cognitive ability and observer reported real-world functioning in work
skills and community participation. It appears as though cognitive deficits may be a
precursor to poor acquisition of functional capacity (i.e., what a person is capable of doing)
which subsequently affects real-world functioning (i.e., what a person actually does).
Conversely, some individuals with schizophrenia have cognitive abilities in the normal
range and still exhibit deficits in real-world functioning similar to cognitively impaired
individuals (Keefe, Eesley, & Poe, 2005). Establishing causality of the models tested will
require future study utilizing longitudinal data to establish the chronology of cognitive
deficits, functional capacity deficits, and problems with real-world functioning.

In regard to the possible mediation of the relationship between cognitive ability and self-
reported real-world work and social impairment, as measured by the BADS, we found no
significant mediation using bootstrapping methods. This finding is consistent with the notion
that self-reported outcomes in persons with schizophrenia may not be valid indicators of
one’s level of real-world functioning. Moreover, the effect sizes of mediation appeared
much larger when observer-rated functional outcomes were used as the dependent variable
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(K2 = .118) than when self-reported functional outcomes were used as the dependent
variable (K2 = .083). Again, this is evidence against the validity of self-report as a measure
of real-world functional outcomes.

In terms of how comparable the self-reported and observer-reported outcome measures
were, we found that SLOF Work (observer-reported functional outcomes) was not
significantly correlated with the self-reported functional outcomes of BADS Work. If these
measures were capturing a similar construct, we would expect a significant negative
correlation. However, the lack of relationship is evidence against the convergent validity of
the self-report measure BADS in capturing real-world functioning in persons with
schizophrenia. Moreover, we found that the observer-reported SLOF Activities was
significantly negatively correlated with self-reported BADS Work Impairment (self-reported
functional outcomes). This relationship provides some evidence of the validity of the self-
reported BADS Work Impairment scale for measuring one’s success in engaging in
occupation-related activities.

Given these results, it is likely that the SLOF and BADS are capturing different constructs
(Campbell & Fiske, 1959; Heeler & Ray, 1972). Self-reported real-world functional
outcomes are impacted by the patients’ cognitive ability, level of insight, feelings of self-
efficacy, and other factors that will affect the accuracy of their perceived level of
impairment. Perhaps patients’ perceptions of how well they are functioning in real-world
domains may be more representative of the subjective experience of schizophrenia rather
than their cognitive ability, functional capacity, and others’ perceptions of their level of real-
world functioning (Fitzgerald et al., 2001).

In further support of the need to distinguish between pathways for arriving at self-reported
and observer-reported real-world functioning, we found that level of depression significantly
predicted self-reported social impairment and work impairment, but not informant-reported
work skills or involvement in community activities. These results are consistent with the
assertion that self-reported outcome measures are related to subjective experiences of
schizophrenia whereas observer-reported outcome measures are more related to objective
measures of functioning (Bowie et al., 2007; McKibbin, Brekke, Sires, Jeste, & Patterson,
2004). Our study also found that negative symptom severity did not significantly predict
poor observer reported real-world functioning in work skills and participation in community
activities after accounting for the effects of cognitive ability and functional capacity.
However, increased depression was significantly associated with decreased self-reported
real-world functioning in the social and work domains. It is likely that shared method
variance (i.e., the fact that both these measures are self-reported) contributed to this finding,
but it is also possible that these findings suggest that depression and positive symptoms may
have more of an impact on the self-reported experience and impairment of schizophrenia,
but not observer reports and objective outcomes.

Limitations
A limitation of the current study includes the fact that it yields modest findings, which may
be a result of the choice to test models that relate objective measures of functioning (e.g.,
cognitive ability and functional capacity) to self-reported and observer-reported outcomes
(e.g., BADS and SLOF, respectively). Mediation models only partially account for the
variability in observer-reported real-world outcomes. Self-reported outcomes may be biased
by lack of insight and severity of psychosis. Furthermore, observer-reported outcomes may
be impacted by environmental obstacles, social support received by the participant, and
other determinants of observable real-world outcomes that were not accounted for in this
study. Another limitation of the current study is the sparseness of information on the
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informants and how informant characteristics may impact ratings of participants’ levels of
real-world functioning.

Future studies may benefit from testing alternate models for mediation using variables that
have been shown to be related to the subjective experience of schizophrenia, comparing
observer and self-reported ratings on the same measure, taking into account observers’
familiarity with participants, and examining the individual observer characteristics that may
impact their ratings of participants’ level of real-world functioning. Additionally, the
variance observed in cognitive ability may be affected by exclusion of individuals who did
not complete the battery. These individuals may comprise a subgroup of schizophrenia with
severe cognitive deficits that may be informative for understanding the illness and
differential outcomes. Moreover, our study may be limited by the fact that self-reported real-
world functioning measures are impacted by the participants’ level of insight, as well as the
fact that observer ratings of real-world functioning may vary based on the observer’s
familiarity with the patient, biases, caregiver burden, and time spent with the patient.
Despite these limitations, our study further suggests that self-reported functional outcomes
by patients with schizophrenia do not seem to validly capture how they are doing in the real
world. Predicting real-world functioning in individuals with schizophrenia is a complex
issue that cannot be explained by overall cognitive ability alone, and patient’s self-
perceptions of how they are doing may be better understood by more subjective measures
that capture the experience of living with schizophrenia rather measures of objective ability.

Conclusions
Both objective measures of functioning (e.g., SLOF) and subject measures of functioning
(e.g., BADS) may be crucial to understanding impairment in schizophrenia. Overall, the
results of this study indicate that the relationship between cognitive deficits and informant
rated measures of real-world functional outcomes can be explained by objective measures
such as functional capacity. Additionally, it may be that subjective self-reported outcomes
may be better predicted by and mediated by measures that capture the subjective experience
of schizophrenia such as insight and positive and depressive symptoms. Because
schizophrenia is a heterogeneous disease, characterized by wide individual variability in
both symptoms and functioning, it is imperative to understand the mechanisms that
determine both the self-reported experience of the disease as well as observer-rated
outcomes. It is recommended that future studies also report the κ2 mediation effect size for
each mediation model, which may be useful for meta-analyses. Understanding the variables
that account for a significant proportion of variance in both self-reported and informant
reported real-world functioning may allow for the development of more effective
interventions for schizophrenia.
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Figure 1. Prediction of Observer Reported Participation Community Activities
Note. Values depicted on single-headed paths are unstandardized regression coefficients and
their standard errors: B ±. Values on double-headed paths are zero-order correlation
coefficients. Values in parentheses are unstandardized coefficients for the full model. **
indicates p<.01. * indicates p<.05.
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Figure 2. Prediction of Observer Reported Work Skills
Note. Values depicted on single-headed paths are unstandardized regression coefficients and
their standard errors: B ±. Values on double-headed paths are zero-order correlation
coefficients. Values in parentheses are unstandardized coefficients for the full model. **
indicates p<.01. * indicates p<.05.
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Figure 3. Prediction of Self-Reported Social Impairment
Note. Values depicted on single-headed paths are unstandardized regression coefficients and
their standard errors: B ±. Values on double-headed paths are zero-order correlation
coefficients. Values in parentheses are unstandardized coefficients for the full model. **
indicates p<.01. * indicates p<.05.
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Figure 4. Prediction of Self- Reported Work Impairment
Note. Values depicted on single-headed paths are unstandardized regression coefficients and
their standard errors: B ±. Values on double-headed paths are zero-order correlation
coefficients. Values in parentheses are unstandardized coefficients for the full model. **
indicates p<.01. * indicates p<.05.
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Table 1

Summary of Sample Characteristics

Variable N=138

Age (years), M (SD) 50.9 (6.9)

Race, n (%)

 Caucasian-not Hispanic/Latino 82 (59.4%)

 African American 25 (18.1%)

 Caucasian-Hispanic/Latino 19 (13.8%)

 American Indian 3 (2.2%)

 Asian/Pacific Islander 4 (2.9%)

  Other 5 (3.6%)

Male, n (%) 93 (67.4%)

Measures

 Schizoaffective Disorder, n (%) 22 (15.9%)

 RBANS Total, M (SD) 63.9 (12.7)

 UPSA 65.6 (17.0)

 SLOF Work Skills 22.5 (5.1)

 SLOF Activities 46.3 (8.5)

 BADS Work 10.6 (6.5)

 BADS Social 11.6 (7.4)

J Clin Exp Neuropsychol. Author manuscript; available in PMC 2014 October 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Ho et al. Page 19

Ta
bl

e 
2

C
or

re
la

tio
ns

 o
f 

In
de

pe
nd

en
t V

ar
ia

bl
es

 w
ith

 O
ut

co
m

e 
V

ar
ia

bl
es

1.
2.

3.
4.

5.
6.

7.
8.

9.

1.
 R

B
A

N
S

--

2.
 U

PS
A

.6
3*

--

3.
 B

A
D

S 
W

or
k

−
.3

0*
−

.3
3*

--

4.
 B

A
D

S 
So

ci
al

 I
m

pa
ir

m
en

t
−

.3
6*

−
.3

9*
.6

7*
--

5.
 S

L
O

F 
W

or
k

.1
5

.2
6*

−
.1

2
.0

1
--

6.
 S

L
O

F 
A

ct
iv

iti
es

.2
6*

.3
4*

−
.1

9*
−

.1
4

.6
1*

--

7.
 C

D
SS

.0
5

.0
5

.3
0*

.3
4*

.0
3

.1
1

--

8.
 P

A
N

SS
 P

os
iti

ve
−

.1
5

−
.1

7
.2

7*
.3

7*
.0

5
.0

5
.2

7*
--

9.
 P

A
N

SS
 N

eg
at

iv
e

−
.2

6*
−

.4
0*

.3
0*

.3
5*

−
.1

9*
−

.1
5

.1
4

.3
1*

--

N
ot

e:

* p 
<

 .0
5.

 R
B

A
N

S=
 R

ep
ea

ta
bl

e 
B

at
te

ry
 f

or
 th

e 
A

ss
es

sm
en

t o
f 

C
og

ni
tiv

e 
St

at
us

, U
PS

A
=

U
C

SD
 P

er
fo

rm
an

ce
-b

as
ed

 S
ki

lls
 A

ss
es

sm
en

t, 
SL

O
F=

Sp
ec

if
ic

 L
ev

el
 o

f 
Fu

nc
tio

ni
ng

, B
A

D
S=

 B
eh

av
io

ra
l A

ct
iv

at
io

n
fo

r 
D

ep
re

ss
io

n 
Sc

al
e

J Clin Exp Neuropsychol. Author manuscript; available in PMC 2014 October 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Ho et al. Page 20

Ta
bl

e 
3

Su
m

m
ar

y 
of

 M
ed

ia
tio

n 
M

od
el

 T
es

ts

IV
M

ed
ia

to
r

D
V

b
SE

B
oo

ts
tr

ap
 9

5%
 C

I
K

2

R
B

A
N

S
U

PS
A

SL
O

F 
A

C
T

IV
IT

IE
S*

.1
03

.0
43

.0
26

.1
96

0.
11

8

R
B

A
N

S
U

PS
A

SL
O

F 
W

O
R

K
 S

K
IL

L
S*

.0
53

.0
27

.0
04

.1
11

0.
10

3

R
B

A
N

S
U

PS
A

B
A

D
S 

SO
C

IA
L

 I
M

PA
IR

M
E

N
T

−
.0

64
.0

37
−

.1
39

.0
07

0.
08

2

R
B

A
N

S
U

PS
A

B
A

D
S 

W
O

R
K

 I
M

PA
IR

M
E

N
T

−
.0

51
.0

36
−

.1
26

.0
13

0.
08

3

N
ot

e.
 I

V
 =

 I
nd

ep
en

de
nt

 V
ar

ia
bl

e.
 D

V
 =

 D
ep

en
de

nt
 V

ar
ia

bl
e.

 b
 =

 U
ns

ta
nd

ar
di

ze
d 

R
eg

re
ss

io
n 

C
oe

ff
ic

ie
nt

. S
E

 =
 S

ta
nd

ar
d 

E
rr

or
. C

I 
=

 C
on

fi
de

nc
e 

In
te

rv
al

. K
2 =

 K
ap

pa
 S

qu
ar

ed
 E

ff
ec

t S
iz

e

* p 
<

 .0
5

J Clin Exp Neuropsychol. Author manuscript; available in PMC 2014 October 01.


