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Background. Evidence for a relationship between neurocognition and functional outcome in important areas of commu-
nity living is robust in serious mental illness research. Dysfunctional attitudes (defeatist performance beliefs and asocial
beliefs) have been identified as intervening variables in this causal chain. This study seeks to expand upon previous
research by longitudinally testing the link between neurocognition and community participation (i.e. time in commu-
nity-based activity) through dysfunctional attitudes and motivation.

Method. Adult outpatients with serious mental illness (N = 175) participated, completing follow-up assessments
approximately 6 months after initial assessment. Path analysis tested relationships between baseline neurocognition,
emotion perception, functional skills, dysfunctional attitudes, motivation, and outcome (i.e. community participation)
at baseline and follow-up.

Results. Path models demonstrated two pathways to community participation. The first linked neurocognition and com-
munity participation through functional skills, defeatist performance beliefs, and motivation. A second pathway linked
asocial beliefs and community participation, via a direct path passing through motivation. Model fit was excellent for
models predicting overall community participation at baseline and, importantly, at follow-up.

Conclusions. The existence of multiple pathways to community participation in a longitudinal model supports the utility
of multi-modal interventions for serious mental illness (i.e. treatment packages that build upon individuals’ strengths while
addressing the array of obstacles to recovery) that feature dysfunctional attitudes and motivation as treatment targets.
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Introduction

Commonly regarded as a core feature of serious men-
tal illness (Green & Nuechterlein, 1999), neurocogni-
tive impairment precedes the onset of psychosis
(Carrión et al. 2011), and likely remains stable over
time (Bonner-Jackson et al. 2010). Convergent research
demonstrates a relationship between neurocognition
and functional outcome in important areas of commu-
nity living (e.g. independent living, social, and occupa-
tional functioning; Lepage et al. 2014). Nevertheless,
enhancing neurocognitive performance is not a pana-
cea for the challenges associated with serious mental
illness. Efforts to improve functional outcome are
most effective when interventions (e.g. cognitive

remediation) are embedded within multi-modal psy-
chiatric rehabilitation (i.e. treatment packages that
build upon individuals’ strengths while addressing
the array of obstacles to recovery, like distressing
symptoms and lack of meaningful activity; Wykes
et al. 2011). Further, the relationship between neuro-
cognition and functional outcome can be explained
by multiple intervening variables. We review key inter-
mediary variables here, using the Beck et al. (2009) cog-
nitive model of community participation to describe
how dysfunctional attitudes might stem from and
influence other constructs in the pathway between
neurocognition and community participation.

The cognitive model of community participation and
the role of attitudes

Beck et al. (2009) hypothesized that neurocognitive
difficulties and related challenges in the execution
of daily tasks contribute to negative subjective
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experiences (e.g. rejection from peers), lowering self-
esteem and leading to the development of dysfunc-
tional attitudes concerning personal capabilities or
acceptance from others. These attitudes cause social
withdrawal and inactivity, protecting against failure
and rejection. Indeed, Grant & Beck (2009) demon-
strated that defeatist performance beliefs (e.g. ‘If you
cannot do something well, there is little point in
doing it at all’) mediated the relationship between neu-
rocognition and both negative symptoms and func-
tional outcome. A recent meta-analysis supported
these intermediary relationships across studies (10
studies for negative symptoms, eight studies for func-
tional outcomes), while calling for longitudinal
research to further clarify the causal relationships
(Campellone et al. in press).

Additionally, Grant & Beck (2010) demonstrated that
asocial beliefs (e.g. ‘People are usually better off if they
stay aloof from emotional involvements with most
others’) predicted asocial behavior; these beliefs also
negatively related to engagement in independent liv-
ing activities (Granholm et al. 2009). Grant & Beck
(2010) proposed that, like defeatist performance beliefs,
asocial beliefs develop from negative social experi-
ences, leading to a reduction in social engagement
and activity. Yet, asocial beliefs have never been tested
in a study that also includes defeatist performance
beliefs.

Other intervening variables and opportunities for
further research

Motivation is another potential link between neurocog-
nition and functional outcome. Research addressing
this issue has operationalized motivation (or amotiva-
tion) numerous ways, leading to a variety of findings.
First, although uncommon, low effort (indicated by
assessments of effort on neurocognitive tests) predicted
neurocognition (Strauss et al. 2015). Second, intrinsic
motivation was associated with performance on neuro-
cognitive tests (Fervaha et al. 2014) and mediated the
relationship between neurocognition and work, inde-
pendent living, and social functioning (Nakagami
et al. 2008). Third, negative symptoms mediated the
relationship between neurocognition and both func-
tional outcome and quality of life (Lin et al. 2013).
Negative symptoms were also intermediary between
defeatist performance beliefs and functional outcome
(Green et al. 2012). Anhedonia and asociality particu-
larly demonstrated a relationship with community ten-
ure after hospital discharge (Ahmed et al. 2016).
However, some negative symptom measures share
similar content with indicators of functional outcome
(Keefe, 2014), and have been criticized for being clin-
ician-rated, with relatively low inter-rater reliability.

Some researchers have proposed that because motiv-
ation is an internal state, it should only be assessed
via self-report measures (Choi et al. 2014). Finally,
evaluation of motivation via more objective effort-
based assessments (e.g. button-pressing, hand-grip
tasks) produced inconsistencies regarding the relation-
ship between performance on these tasks and func-
tional outcome (Green et al. 2015).

Several studies have also identified emotion percep-
tion and functional skills (often referred to ‘functional
capacity’, or skills needed to perform daily tasks as
assessed by laboratory-based measures) as mediators
of the relationship between neurocognition and func-
tional outcome, and as predictors of defeatist perform-
ance beliefs (Horan et al. 2010; Green et al. 2012). The
effect of neurocognition on social functioning
(Addington et al. 2010), social skill (Meyer & Kurtz,
2009) and independent living and work functioning
(Brekke et al. 2005) was explained by emotion percep-
tion. Functional skills mediated the relationship
between neurocognition and personal care and inter-
personal skills (Bowie et al. 2006; Galderisi et al. 2014;
Strassnig et al. 2015) and independent living skills
(Quinlan et al. 2014). However, the idea that functional
skills directly relate to actual participation in everyday
activities is a matter of debate, as a variety of personal
and contextual factors, such as self-confidence and dis-
ability benefits policies, are likely to affect the relation-
ship (Harvey et al. 2007; Horan et al. 2010).

Community participation as a unique and important
outcome

Promoting community integration and enhancing
recovery are emergent priorities for mental health ser-
vices and systems transformation. To achieve these
goals, policymakers and program staff seek to create
additional opportunities for community participation,
the ‘self-determined choice and action that individuals
make to be active in valued roles in the communities
of their choice, across a variety of domains in their
life’ (Burns-Lynch et al. in press). The World Health
Organization’s International Classification of Function-
ing, Disability, and Health framework (WHO, 2001)
defines several of these domains [e.g. self-care
(bathing); domestic life (cooking, shopping); commu-
nity, civic, and social life (leisure, religion, politics);
and major life activities (education, employment)].
Community participation has been shown to positively
relate to recovery, quality of life, and meaning of life
(Kaplan et al. 2012; Burns-Lynch et al. in press). A
requisite step in optimizing opportunities for commu-
nity participation is to expand understanding of factors
that facilitate or hinder it and how these variables
interrelate.
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The present study

The purpose of this study was to conduct the first longi-
tudinal test of a theory-driven pathway between neuro-
cognition through emotion perception, functional skills,
defeatist performance beliefs, asocial beliefs, and motiv-
ation to community participation (i.e. time in commu-
nity-based activity). This pathway is depicted in Fig. 1.
We aimed to address the gaps in the current literature
while expanding knowledge about factors that contrib-
ute to or limit community participation. We regard
time in community-based activity as a particularly
informative outcome variable; it is often considered
when assessing individuals’ functioning in areas of
community living and also offers a way to evaluate
community participation and the degree to which peo-
ple are actively engaged in their recovery1†. Both defeat-
ist performance beliefs and asocial beliefs were included
to better understand the functional implications of these
dysfunctional attitudes. Given interest in examining the
role of motivation in this pathway, and to avoid the
methodological problems mentioned previously, we
assessed motivation with a self-report measure that
has been shown to relate to functional outcome rather
than by proxy through a negative symptom measure.
We included emotion perception and functional skills
because of their demonstrated intermediary role
between neurocognition and functional outcome, par-
ticularly attending to whether there were direct relation-
ships with outcome. According to the cognitive theory
of community participation and extant research, we
anticipated a single pathway linking neurocognition to
community participation. We hypothesized that:

(1) Neurocognition would predict emotion percep-
tion and functional skills.

(2) Both emotion perception and functional skills
would predict defeatist performance beliefs. As
asocial beliefs may be more strongly linked to
difficulties with social cognition than more gen-
eral functional skills, we expected that only emo-
tion perception would predict asocial beliefs.

(3) Defeatist performance beliefs and asocial beliefs
would predict motivation.

(4) Both motivation and asocial beliefs would have
direct effects on community participation.

Method

Participants

One hundred seventy-five adults (aged ≥18 years)
were recruited from the Brain Behavior Laboratory at

the University of Pennsylvania and local community
mental health centers; 135 had follow-up data and
thus were included in the longitudinal analyses. All
participants had DSM-IV-TR diagnoses of a serious
mental illness with psychotic features (e.g. schizophre-
nia spectrum disorders, mood disorders with psych-
otic features, psychosis not otherwise specified)
determined by a best-estimate lifetime diagnosis con-
sensus made by Ph.D.-level or M.D.-level clinicians.
A structured clinical interview (Nurnberger et al.
1994) administered by an assessor trained to acceptable
reliability (intraclass correlation >0.80) assisted in diag-
nostic determination. Although not a formal inclusion
criterion, efforts were made to recruit individuals with
negative symptoms, and a negative symptom measure
(Andreasen, 1982) was administered to participants.
Antipsychotic medication treatment was not a require-
ment for the study, but 94% of the sample was being
prescribed antipsychotic medication at baseline.
Exclusion criteria consisted of head injury with loss
of consciousness that was documented in medical
records and evidence of a condition that would com-
promise neurocognition (e.g. insulin-dependent dia-
betes, heart disease).

Procedure

Participants were recruited through clinician referrals.
Permission to speak with potential participants was
sought before research staff made initial contact. All
participants provided written informed consent after
receiving a complete description of the study procedures.

At baseline and approximately 6 months later, parti-
cipants completed computerized neurocognitive per-
formance tasks and self-report and interviewer-rated
instruments, receiving financial compensation each
time. Interviewers were masters-level or Ph.D.-level
research personnel trained and supervised in the
administration of all study measures. Collateral infor-
mation obtained from family members, treatment pro-
viders, and chart review assisted in the determination
of interviewer ratings. Throughout the study period,
all participants received outpatient treatment as usual
(e.g. psychiatric medication, case management, day
program activities, supportive therapy). Study proce-
dures were approved by the Institutional Review
Boards of the University of Pennsylvania and the
City of Philadelphia.

Measures

Neurocognition and emotion perception

Neurocognition and emotion perception were assessed
via a computerized battery validated for use with indi-
viduals with schizophrenia (Gur et al. 2001).† The notes appear after the main text.
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Fig. 1. Proposed model. *At least one previous study that included comparable measures demonstrated a relationship between these variables. † At least one previous study found a
relationship between conceptually related constructs.
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Standardized scores from three neurocognitive
domains (i.e. abstraction/mental flexibility, verbal
memory, and attention/vigilance) that have shown to
be particularly related to functional outcome (Green
et al. 2000) were averaged to provide an index of neu-
rocognition. Abstraction/mental flexibility was mea-
sured using the Penn Conditional Exclusion Test
(PCET; Kurtz et al. 2004) and the Abstraction and
Working Memory Test (AIM; Glahn et al. 2000). The
PCET consists of a series of trials during which the
examinee must choose the shape that does not belong
to a group. The objective of the AIM is for participants
to match a target object with similar stimuli when
these stimuli are presented simultaneously or after a
delay. Verbal memory was assessed with the Penn
Word Memory Test (Gur et al. 1993), which presents
examinees with a list of 20 words that they are asked
to remember during delayed recall trials. Attention/
vigilance was examined using the Penn Continuous
Performance Test (Kurtz et al. 2001), a task that
requires examinees to respond after stimuli are pre-
sented based on whether digits or letters are presented
subsequently. Standardized scores from the Penn
Emotion Recognition Task (Kohler et al. 2003) and the
Penn Emotion Discrimination Task (Erwin et al. 1992)
were also averaged to form an index of emotion per-
ception. The Penn Emotion Recognition Test presents
photographs of happy, sad, angry, fearful, disgusted,
or non-emotional/neutral facial expressions; examinees
are asked to identify the emotional expression. The
Penn Emotion Discrimination Task asks examinees to
judge whether the intensity of emotional expression
pairs is the same or different. Scoring procedures are
described elsewhere (Gur et al. 2007).

Functional skills

Functional skills were assessed using the total score
from the Brief UCSD Performance-Based Skills
Assessment (UPSA-B; Mausbach et al. 2007), a measure
of communication and financial skills. Individuals
were asked to perform or role-play a variety of tasks
(e.g. make change, call directory assistance to request
a telephone number), and performance was scored
based on demonstrated level of skill (total scores
range from 0 to 100).

Dysfunctional attitudes

Defeatist performance beliefs

The Defeatist Performance Belief scale, derived from
the Dysfunctional Attitude Scale (Weissman, 1978),
consists of 15 statements about capability and task per-
formance (e.g. ‘Failing partly is the same as being a
complete failure’). Individuals rated each statement

on a 7-point scale (1 = agree totally, 7 = disagree totally).
The Defeatist Performance Belief scale showed good
internal consistency (α = 0.86) in the present sample.

Asocial beliefs

The Asocial Beliefs scale from the Revised Social
Anhedonia Scale (Eckblad et al. 1982) contains 15
true/false statements about preference for involvement
with others (e.g. ‘Making new friends isn’t worth the
energy it takes’). The Asocial Beliefs scale demon-
strated fair internal consistency (α = 0.69) in the current
sample.

Motivation

The Penn Motivation Inventory contains 16 items rated
on a 5-point Likert scale [never (0), occasionally (1),
much of the time (2), most of the time (3), or always
(4)]. Inspired by the Self-Reinforcement Questionnaire
(Heiby, 1982) and adapted for individuals with schizo-
phrenia, the Penn Motivation Inventory contains two
subscales: Self-Directed items assess ability to self-initi-
ate and sustain task-related behavior (e.g. ‘When I suc-
ceed at small things, I become encouraged to go on’);
Other-Directed items examine the need for others to
engage in task-related behavior (e.g. ‘I need coaxing
from other people to start something’). The Penn
Motivation Inventory demonstrates acceptable reliabil-
ity (α = 0.74 to 0.81), construct validity (moderate sign-
ificant correlations with measures assessing beliefs
about autonomy and dependence, negative significant
correlation with negative symptoms), and predictive
validity [positive significant correlation with social
functioning (Luther, McCole, Beck & Grant, unpub-
lished observations, 2016)]. The internal consistencies
of the Self-Directed and Other-Directed subscales
were acceptable in the study sample (α = 0.82 and
0.67). Motivation was quantified with the index score
(Other-Directed minus Self-Directed).

Community participation

Community participation was assessed using four of
the seven subscales of the Social Functioning Scale
(Birchwood et al. 1990), an interviewer-rated measure
examining participation in activity during the 3
months prior to assessment (0 = never, 3 = often). These
four subscales were selected because they pertain to
four community participation areas as identified by
the WHO (2001) and specifically assess actual partici-
pation rather than activity performance or perceived
need for help with activities. The Independence
(Performance) subscale, corresponding to Self-Care
and Domestic Life, assesses autonomous participation
in activities of daily living (e.g. bathing, shopping);
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the Recreational and Prosocial subscales, correspond-
ing to the subdomains of ‘Recreation and Leisure’
and ‘Community life’ within the community, civic,
and social life area, measure engagement in leisure
activity that does not necessarily involve others (e.g.
reading), and leisure activity with others (e.g. going
to parties), respectively; and the Occupational sub-
scale, corresponding to Major Life Activities, measures
employment, educational, and homemaker activities.
The average of the four standardized subscales was
calculated to index overall community participation.
The index score was the primary outcome variable in
our analyses; we utilized the four standardized sub-
scale scores in secondary analyses.

Statistical analysis

We performed path analyses to test theory-driven
(Beck et al. 2009) relationships among the variables.
The ratio of the number of cases to free parameters in
each model was more than 10:1 (Kline, 2005). First,
as a replication test of previous findings (see Fig. 1),
path analyses were conducted to examine cross-sec-
tional relationships among the variables at baseline.
Next, to test assumptions about the temporal ordering
of the variables, longitudinal models were constructed
using baseline variables to predict community partici-
pation at follow-up. In these models, we did not con-
trol for baseline community participation since our
aim was to establish the temporal ordering of the vari-
ables rather than examine change over time. For both
cross-sectional and longitudinal models, we first pre-
dicted the index of overall community participation,
followed by individual participation areas in separate
analyses.

Due to non-normal and missing data, the fitting
function was maximum likelihood with robust stand-
ard errors and χ2 (Brown, 2006). Data were missing
at random (due to individuals declining to complete
certain assessments or assessment items, assessors for-
getting to administer a measure, or technical problems
with the computerized neurocognitive battery); this
assumption was supported by a missing value ana-
lysis. Evaluation criteria to test the single pathway
hypothesis included model fit indices, the magnitude
and significance of direct effects, model R2, and com-
parison to other models with additional paths. Model
fit was considered good if χ2 value was close to 0
(probability level >0.05), the Comparative Fit Index
(CFI) was close to 0.95, and the Root Mean Square
Error of Approximation (RMSEA) was close to 0.06
(Hu & Bentler, 1999). We followed Cohen (1988) in cat-
egorizing the magnitude of R2 effect sizes (small = 0.1,
medium = 0.3, and large = 0.5). To provide further sup-
port for our theory-driven model, we added direct

paths from each predictor that did not have an
expected direct relationship with outcome; model fit
was compared using the Satorra-Bentler scaled χ² dif-
ference test (Satorra & Bentler, 2001). Given the
hypothesized expectation of a single pathway, we
anticipated that the addition of these direct effects
would not significantly improve model fit.

All analyses were performed using MPlus v. 5.1
(Muthén & Muthén, 1998–2007).

Ethical standards

The authors assert that all procedures contributing to
this work comply with the ethical standards of the rele-
vant national and institutional committees on human
experimentation and with the Helsinki Declaration of
1975, as revised in 2008.

Results

Participant characteristics

Participant demographic and clinical characteristics are
presented in Table 1. As shown, most participants had
a long history of serious mental illness and had experi-
enced multiple hospitalizations. Most individuals
demonstrated at least mild negative symptoms. Mean
neurocognition, emotion perception, dysfunctional
attitudes, and outcome scores are comparable to
those reported in previous studies with similar sam-
ples (Birchwood et al. 1990; Gur et al. 2001; Grant &
Beck, 2009, 2010).

Path models

Model fit was excellent for an initial model (depicted
in Fig. 1) predicting overall community participation
at baseline (χ2 = 12.31, df = 12, p = 0.42; CFI = 1.00,
RMSEA = 0.01, 90% confidence interval <0.001–0.08).
However, the direct effects between emotion percep-
tion and both defeatist performance beliefs and asocial
beliefs were non-significant (β =−0.13 and −0.09, p =
0.08 and 0.28, respectively). To establish the most par-
simonious model, we compared models with and
without paths through emotion perception, finding
the reduced model fit the data as well as the full
model (Satorra−Bentler scaled χ2 difference = 3.86, df
difference = 2, p < 0.15). Removing emotion perception
produced two separate pathways to community par-
ticipation: one from neurocognition through functional
skills, defeatist performance beliefs, and motivation to
community participation; the other from asocial beliefs
to community participation, directly and through
motivation. Final models are described below and pre-
sented in Table 2 and Fig 2.
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Table 1. Participant demographic and clinical characteristics

Variable n Valuea S.D. Range

Age, years 175 43.97 11.49 18–66
Sex, % 175
Male 105 60.00

Race, % 175
African American 133 76.00
White 30 17.00
South Asian/Indian/Asian 3 2.00
Multiracial 2 1.00
Hispanic 5 3.00
Other 2 1.00

Education level, years 175 12.16 2.17 3–20
Diagnosis, % 175
Schizophrenia 135 77.00
Schizoaffective 33 19.00
Other (psychosis NOS, mood disorder w/psychotic features) 7 4.00

Time since psychosis onset, years 141 24.05 12.25 2–52
Number of hospitalizations 141 6.63 7.68 0–41
Negative symptomsb,c 123 8.93 3.09 0–15
Neurocognitiond,e 160 −1.19 1.17 −6–1
Emotion perceptionf,e 150 −1.49 1.11 −5–1
Functional skillsg,e 160 66.37 17.70 15–100
Defeatist performance beliefsh,c 173 52.56 15.65 18–90
Asocial beliefsi,c 172 6.05 3.12 0–15
Motivationj,e 161 10.37 7.61 −18–28
Community participation (baseline)k,e

Overall 161 18.42 5.40 3–39l

Self-Care/Domestic Life 161 30.02 6.74 5–39
Recreation and Leisure 161 20.21 7.27 3–45
Community Life 161 19.30 11.52 1–66
Major Life Activities 161 4.17 2.85 0–10

Community participation (follow-up)
Overall 135 18.75 5.09 5–35
Self-Care/Domestic Life 135 30.21 6.97 0–39
Recreation and Leisure 135 20.73 6.71 5–40
Community Life 135 19.91 11.01 1–59
Major Life Activities 135 4.13 2.94 0–10

NOS, Not otherwise specified.
a Unless otherwise specified, values are means.
b Scale for the Assessment of Negative Symptoms.
c Lower scores are better.
d Computerized battery consisting of Penn Conditional Exclusion Test; Abstraction and Working Memory Test; Penn Word

Memory Test; Penn Continuous Performance Test.
e Higher scores are better.
f Computerized battery consisting of Penn Emotion Recognition Task and Penn Emotion Discrimination Task.
g Brief UCSD Performance-Based Skills Assessment (UPSA-B).
h Dysfunctional Attitude Scale.
i Revised Social Anhedonia Scale.
j Penn Motivation Inventory.
k Social Functioning Scale.
l Raw scores are reported here, while standardized scores were used in the analyses.

828 E. C. Thomas et al.

https://doi.org/10.1017/S0033291716003019 Published online by Cambridge University Press

https://doi.org/10.1017/S0033291716003019


Cross-sectional models

Overall community participation

Model fit was excellent for the final model predicting
overall community participation at baseline. All direct
effects were statistically significant. The model
explained 15% of the variance in community participa-
tion, a moderate effect size. Model fit was not
improved by adding direct paths between neurocogni-
tion and community participation, functional skills
and community participation, or defeatist performance
beliefs and community participation (Table 3).

Individual participation areas

Excellent fit was observed for each model predicting
individual participation areas; however, the direct
effects of asocial beliefs on Self-Care/Domestic Life
and Major Life Activities were not statistically signifi-
cant. The models explained 4–10% of the variance in
various areas of participation (small to moderate effect
sizes). For almost every participation domain, model
fit was not improved by adding direct paths between
neurocognition, functional skills, or defeatist perform-
ance beliefs and community participation (Table 3).
The exception was Recreation and Leisure; a model
with a direct path from functional skills fit the data bet-
ter than a model without this path.

Longitudinal models

Overall community participation

The model predicting overall community participation
at follow-up also fit the data very well. Again, all direct

effects were statistically significant, and the model
explained 15% of the variance in community participa-
tion at follow-up. Model fit was not improved by
adding direct paths between neurocognition and com-
munity participation, functional skills and community
participation, or defeatist performance beliefs and
community participation (Table 3).

Individual participation areas

Excellent fit was demonstrated for each of the models
predicting individual participation areas at follow-up.
Similar to the baseline models, some direct effects were
not statistically significant (i.e. motivation predicting
Community Life, asocial beliefs predicting Self-Care/
Domestic Life). The direct effect of asocial beliefs showed
a non-significant trend when predicting Community
Life. Themodels explained 5–16% of the variance in vari-
ous participation areas (small tomoderate effect sizes). In
almost all cases, model fit was not improved by adding
direct paths between neurocognition, functional skills,
or defeatist performance beliefs and community partici-
pation (Table 3). However, model fit was improved
with the addition of a direct path between neurocogni-
tion and Self-Care/Domestic Life.

Discussion

This study tested a theory-driven pathway from neuro-
cognition to community participation through emotion
perception, functional skills, dysfunctional attitudes,
and motivation. Findings provide empirical support
for the intermediary role of dysfunctional attitudes
and motivation and are consistent with Beck et al.

Table 2. Model fit statistics for final path models

Model χ2 df pa CFIb RMSEAc RMSEAb (90% CI)

Analyses with cross-sectional outcome
Overall Community Participation 5.13 8 0.74 1.00 <0.001c <0.001–0.06
Self-Care/Domestic Life 7.88 8 0.44 1.00 <0.001 <0.001–0.09
Recreation and Leisure 8.61 8 0.38 0.99 0.02 <0.001–0.09
Community Life 6.44 8 0.60 1.00 <0.001 <0.001–0.08
Major Life Activities 7.64 8 0.47 1.00 <0.001 <0.001–0.09

Analyses with longitudinal outcome
Overall Community Participation 7.14 8 0.52 1.00 <0.001 <0.001–0.08
Self-Care/Domestic Life 8.08 8 0.43 1.00 0.01 <0.001–0.09
Recreation and Leisure 5.76 8 0.67 1.00 <0.001 <0.001–0.07
Community Life 5.70 8 0.68 1.00 <0.001 <0.001–0.07
Major Life Activities 8.17 8 0.42 1.00 0.01 <0.001–0.09

CI, Confidence interval; CFI, Comparative Fit Index; RMSEA, Root Mean Square Error of Approximation.
a Two-tailed.
b RMSEA values and CI lower limits are approximated given values very close to 0.

From neurocognition to community participation 829

https://doi.org/10.1017/S0033291716003019 Published online by Cambridge University Press

https://doi.org/10.1017/S0033291716003019


Fig. 2. Final path models. (a) Final path models with cross-sectional outcomes. (b). Final path models with longitudinal outcomes. Both panels represent five-path models, each with a
different outcome. All parameter estimates are standardized regression coefficients. *Significant at p < 0.05, **significant at p < 0.01.
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Fig. 2. (Cont.)
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(2009) cognitive theory of community participation,
both when outcome was assessed cross-sectionally
and longitudinally. Greater dysfunctional attitudes
and lower motivation are indeed prognostic of poorer
community participation and engagement in recovery-
related activity. Importantly, the longitudinal findings
bolster the directionality of these relationships, filling a
significant gap in the literature (Campellone et al.
in press).

The present study extends the findings of Green et al.
(2012), who demonstrated a single pathway from

visual perception through social cognition, defeatist
performance beliefs, and negative symptoms to out-
come. In addition to this pathway, we found support
for a separate pathway from asocial beliefs to outcome.
Asocial beliefs were predictive of less engagement in
several areas of community participation, emphasizing
the salience of the social aspects of these activities and
the effect of social considerations upon participation.
The pathway from asocial beliefs emerged because
asocial beliefs were not related to emotion perception.
In follow-up analyses, we also determined neither

Table 3. Additional direct effects and model fit comparisons

Pathway βa pb ΔS-B χ2c Δdf pb

Analyses with cross-sectional outcome
Neurocognition to
Overall Community Participation 0.02 0.80 0.06 1 0.80
Self-Care/Domestic Life 0.12 0.19 1.62 1 0.20
Recreation and Leisure −0.08 0.30 1.11 1 0.29
Community Life −0.10 0.20 1.66 1 0.20
Major Life Activities 0.12 0.10 2.84 1 0.09

Functional skills to
Overall Community Participation −0.03 0.64 0.22 1 0.64
Self-Care/Domestic Life 0.15 0.05 3.41 1 0.06
Recreation and Leisure −0.16 0.02 5.35 1 0.02
Community Life −0.12 0.11 2.62 1 0.11
Major Life Activities 0.04 0.56 0.35 1 0.55

Defeatist performance beliefs to
Overall Community Participation −0.06 0.41 0.69 1 0.41
Self-Care/Domestic Life −0.10 0.20 1.63 1 0.20
Recreation and Leisure 0.02 0.82 0.05 1 0.82
Community Life 0.01 0.91 0.01 1 0.91
Major Life Activities −0.10 0.20 1.59 1 0.21

Analyses with longitudinal outcome
Neurocognition to
Overall Community Participation 0.13 0.10 2.45 1 0.12
Self-Care/Domestic Life 0.20 0.02 4.59 1 0.03
Recreation and Leisure 0.01 0.92 0.01 1 0.92
Community Life 0.09 0.27 1.15 1 0.28
Major Life Activities 0.11 0.14 2.16 1 0.14

Functional skills to
Overall Community Participation 0.01 0.86 0.04 1 0.85
Self-Care/Domestic Life 0.07 0.41 0.64 1 0.42
Recreation and Leisure −0.10 0.19 1.71 1 0.19
Community Life −0.02 0.85 0.03 1 0.86
Major Life Activities 0.09 0.23 1.42 1 0.23

Defeatist performance beliefs to
Overall Community Participation −0.05 0.56 0.35 1 0.55
Self-Care/Domestic Life −0.02 0.82 0.05 1 0.82
Recreation and Leisure 0.01 0.88 0.02 1 0.87
Community Life 0.02 0.82 0.04 1 0.83
Major Life Activities −0.14 0.09 2.79 1 0.09

a Standardized direct effect.
b Two-tailed.
c Satorra–Bentler χ2 difference. Models compared to models without specified pathway.
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neurocognition nor functional skills predicted asocial
beliefs. There are at least two explanations for the
null findings. First, emotion perception is a single
domain of social cognition that was selected because
similar studies (Brekke et al. 2005; Meyer & Kurtz,
2009; Addington et al. 2010) have consistently found
it to be a mediator of the relationship between neuro-
cognition and functional outcome. As we did not
assess other domains of social cognition (e.g. theory
of mind, social reasoning biases), the possibility
remains that social cognition, defined more broadly,
is related to asocial beliefs. In fact, Green et al. (2012)
found that a social cognition factor that included emo-
tion perception, theory of mind, and emotional intelli-
gence was moderately related to defeatist performance
beliefs; future research might evaluate whether the
same is true for asocial beliefs. Second, the non-signifi-
cant predictors of asocial beliefs may signify that the
effect of asocial beliefs on community participation
operates independently of these putative precursors.
Although the cognitive model of community participa-
tion suggests that aversive social experiences that lead
to the development of dysfunctional attitudes stem
from personal skill-related challenges, other factors
may also contribute. For example, research suggests
that because of public stigma, receiving a mental ill-
ness label is associated with a loss of self-esteem, con-
tributing to withdrawal from social interactions and
activities (Link et al. 2001). As such, perceived stigma
may lead to the development of asocial beliefs. The
present study represents a key step in the development
of a more sophisticated understanding of the divergent
origins and impact of various dysfunctional attitudes,
setting the stage for future research in this area.

These results also extend understanding of the
effects of neurocognition, functional skills, and motiv-
ation on community participation. The magnitude of
the effect of neurocognition was comparable to that
of visual perception in Green et al. (2012), suggesting
that both are useful cognitive performance indicators.
Consistent with Horan et al. (2010), functional skills
generally did not have a direct relationship with out-
come but did significantly predict defeatist perform-
ance beliefs. This finding suggests an indirect
relationship between demonstrated skills and partici-
pation in activity that is dependent upon on beliefs
about personal capability. Finally, the effect of motiv-
ation was notably smaller than that of negative symp-
toms in Green et al. (2012). It is possible that
measurement overlap artificially inflated the relation-
ship between negative symptoms and functional out-
come in previous research or that the effect of
motivational processes on community participation is
weaker than on functional outcome. In other words,
participation in activity may require less reliance

upon motivational reserves than performing an activ-
ity with a high degree of proficiency. This is a fruitful
area for further research.

Several limitations to the present study point to add-
itional directions for future research. First, the longitu-
dinal models supported our prediction about the
temporal ordering of the variables, but future research
should more definitively assess their relationships
through experimental methods. Second, in order to
evaluate the cognitive model of community participa-
tion, path analyses favored specificity over comprehen-
siveness. The large residual variances in all path
models imply that additional predictors of community
participation should be explored. These might include
social competence and support (Brekke et al. 2005) or
contextual variables [i.e. socioeconomic status (Green
et al. 2012), access to supportive resources (Galderisi
et al. 2014)]. Further, other predictors of motivation
might be assessed, such as anticipatory pleasure or
reward processing (Gard et al. 2007; Gold et al. 2008).
Another potential contributor to limited variance
explained is the relatively low internal consistency of
the asocial beliefs measure. Third, for substantive (i.e.
seeking to assess temporal ordering) and methodo-
logical reasons (i.e. the relatively brief follow-up per-
iod, existence of only two time points), we did not
assess change in community participation; longitudinal
change studies exploring longer-term outcome (at least
1 year) over at least three time points would be useful.
Finally, given that some research has demonstrated
that motivation also influences performance on neuro-
cognitive tests (e.g. Strauss et al. 2015), an alternative
hypothesis is that dysfunctional attitudes lower
motivation needed for neurocognitive tasks as well
as community participation. As suggested by the
inconsistencies among studies that have evaluated
motivational processes, it is important to consider the
manner in which motivation is operationalized and it
may need to be assessed multiple ways (i.e. effort on
neurocognitive tasks and self-reported motivation for
task engagement). Such questions were beyond the
scope of the present study, but may be evaluated in
future research.

Conclusions

The present study has important implications for facili-
tating community integration and recovery in people
with serious mental illness. The existence of multiple
pathways to community participation, with one
being independent of neurocognition, further supports
the utility of multi-modal interventions that expand
beyond cognitive remediation. Given that dysfunc-
tional attitudes and motivation are proximal predictors
of outcome that are not explicitly targeted by cognitive
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remediation packages, interventions that modify them
are indicated. One such intervention is recovery-
oriented cognitive therapy (CT-R; Grant et al. 2012).
CT-R begins with engagement in energizing activity
and development of personally meaningful goals to
break through isolation and enhance motivation.
Simultaneously, this active approach facilitates experi-
ential learning, especially centered on personal mas-
tery and connection with others, thereby ameliorating
both defeatist performance beliefs and asocial beliefs.
Another intervention, cognitive-behavioral social skills
training (CBSST), includes an emphasis on goal setting
and correcting dysfunctional attitudes that impede
functioning (Granholm et al. 2014). Interventions that
target the multiple pathways to outcome, including
CT-R and CBSST, can catalyze recovery-promoting
activity, and, therefore, should be widely implemented
in the treatment of serious mental illness.
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Note
1 Functional outcome is often based on real-world task per-
formance rather than task engagement. While we do not

consider community participation to be a functional out-
come per se given a lack of an evaluative component
about activity performance, we expect that the same pre-
dictors of how well activity is executed will apply to
engagement in these activities.
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