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Abstract
This study investigated intrinsic motivation as a mediator of the relationship between clinical
symptoms and functioning. The mediation model was tested with a sample of 166 adults with
schizophrenia spectrum disorders attending psychosocial rehabilitation programs in a diverse urban
community. Ethnic minority status was examined as a moderator of the mediation model. Motivation
was measured using items reflecting intrapsychic drive. Symptoms were assessed with the expanded
Brief Psychiatric Rating Scale and functioning with the Role Functioning Scale. Motivation was a
significant mediator of the relationship between functioning and all symptom scores; fully mediating
the relationship between functioning and negative, disorganized, and global symptoms, and partially
mediating the relationship between positive symptoms and functioning. Motivation scores between
ethnic minority and nonminority individuals differed significantly (p < 0.05), but no moderation
effect was indicated. The strong mediation effect schizophrenia of motivation on the symptoms-
functioning relationship supports future work to translate findings into effective recovery-oriented
services.
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A rise in recovery-oriented psychosocial rehabilitation services for individuals with
schizophrenia has spurred a broadening of treatment priorities from basic disease management
to addressing real world functional outcomes such as independent living (Nelson et al.,
2007), social skill development (Kopelowicz et al., 2006), and employment/vocational goals
(Mueser et al., 2001). Functional outcomes, such as these, have been posited to be more
accurate indicators of recovery than psychiatric symptoms (Liberman et al., 2002). Yet, clinical
status (quantity and severity of psychiatric symptoms) remains a key focus of effective
medication-based illness management.

Together, pharmacotherapy and psychosocial interventions constitute the cornerstone of
evidence-based treatment of schizophrenia (Lehman et al., 2004). The former aims to reduce
and stabilize psychiatric symptoms, while the latter addresses functioning to promote
community integration and enhance quality of life. This dual treatment outcome focus has
spurred a need for research to more firmly clarify the nature of the relationship between clinical
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status and psychosocial functioning. Some studies have reported a significant association
between clinical status and various functional outcomes (Anthony et al., 1995; Breier et al.,
1991; Trauer, 2001). Other studies have reported minimal to no association (Henry et al.,
2001; Patterson et al., 1998; Perivoliotis et al., 2004). The inconsistent findings are, in part,
due to variations in sample characteristics, the nature of the symptoms (e.g., positive, negative,
disorganized) or the type of functional domains assessed. A greater understanding of other
mechanisms contributing to the mixed findings could inform the development of treatments
that more effectively target both outcomes.

Another direction of inquiry that could account for these divergent findings involves
identifying contextual variables that may intervene and mediate the relationship between
clinical symptoms and functioning. Motivation is one such contextual variable that has been
studied extensively throughout the social science literature (Bandura, 1991; Pittman, 1998;
Shah and Gardner, 2008) and has been increasingly linked with a variety of health behaviors
and substance abuse treatment outcomes (Burke et al., 2003; Dunn et al., 2001; Miller and
Rollnick, 2002). In particular, intrinsic motivation, referring to internal processes that drive
one to seek new activities and stimulation (Bruner, 1996), has been posited to be a promising
construct for application to schizophrenia (Barch, 2005). Interest and enjoyment of an activity
for its own sake is the core element that differentiates intrinsic motivation from other types of
motivation driven by external rewards (Deci and Ryan, 1985).

One barrier to studying intrinsic motivation has been the lack of a brief self report measure for
use in schizophrenia research (Choi et al., 2009). Although the Motivational Trait
Questionnaire (Kanfer and Ackerman, 2000) has been used with persons with schizophrenia
(Barch et al., 2008), the measure assesses 3 traits (personal mastery, competitive excellence,
and motivation related to anxiety) that may underlie intrapsychic drive rather than the strength
of intrinsic motivation. Another approach would be to use the Intrinsic Motivation Inventory
(Ryan, 1982), a lengthy measure of interest/enjoyment one has while performing a specific
task/activity. This measure has been primarily used in experimental research and is not suited
for determining a cross-situational level of intrinsic motivation. One viable alternative
approach is to use content within an existing clinical outcome measure. A 3-item Scale derived
from the Quality of Life Scale (QLS; Heinrichs et al., 1984) shows promise as it has performed
well for assessing the core construct of intrinsic motivation when used with persons with
schizophrenia (Nakagami et al., 2008).

Within the psychosocial rehabilitation domain, few studies have examined the extent to which
clinical status or functional outcomes are directly impacted by motivation. There is some
evidence of a negative association between motivation and clinical status (Boydell et al.,
2003; Fowles, 1994; Schmand et al., 1994). The work of Bowie et al. (2006) demonstrates a
decrease in level of motivation as clinical symptoms increase. Reports based on first-hand
accounts of individuals with schizophrenia implicate psychiatric symptoms (positive and
negative symptoms) as contributors to a general lack of motivation to improve quality of life
(Boydell et al., 2003). The empirical data linking motivation to functional outcomes is slightly
more established than that for clinical status (Fogel, 1996; Mee and Sumsion, 2001; Summerfelt
et al., 1991). Intrinsic motivation has been mostly studied in relation to specific arenas of
functioning, such as maintaining employment (Anthony et al., 1995; Breier et al., 1991), and
reducing substance abuse among individuals with dual diagnoses (Carey et al., 2002; Carey et
al., 2001). To a lesser degree, motivation has been linked to overall psychosocial functioning
(Barch, 2005; Bowie et al., 2006). Ferdinandi et al. (1998) studied motivation in terms of overall
readiness for psychosocial rehabilitation; a positive relationship between rehabilitation
readiness scores and functional outcomes in the areas of living, learning, working, and
socializing was reported. In a study examining how motivation mediated the relationship
between neuro-cognition and functioning, Nakagami et al. (2008) found that intrinsic
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motivation was strongly related to psychosocial functioning. Medalia and Richardson (2005)
have discussed the importance of motivation to cognitive remediation interventions in
schizophrenia.

To summarize, while intrinsic motivation has been conceptually implicated as a powerful
indicator of recovery, the state of empirical evidence is very limited (Barch et al., 2008). Studies
have not examined motivation in relation to both clinical status and functional outcomes. As
such, the evidence for motivation’s role as a contextual variable that might mediate the
relationship between clinical status and functional outcomes is indirect. There remains a need
to test these relationships.

The primary purpose of this study was to examine whether intrinsic motivation mediated the
relationship between clinical status and functional outcomes among adults with schizophrenia.
We also tested the hypotheses that intrinsic motivation would be associated with both clinical
status and functional outcomes. Finally, we conducted a post hoc analysis to examine whether
ethnic minority status moderated any mediation effects on the relationship between clinical
status and functional outcome. This aim was guided by previous literature demonstrating ethnic
variation in clinical status and functional outcomes with diverse samples of persons with
schizophrenia (e.g., Bae et al., 2004; Barrio, 2001; Barrio et al., 2003; Brekke and Barrio,
1997; Phillips et al., 2001).

METHOD
Sample

The sample consisted of 166 adults, diagnosed with schizophrenia or schizoaffective disorder,
who completed the baseline observation of a prospective longitudinal study (Bae et al., 2004;
Brekke et al., 2007). Participants were recruited upon entry to one of 4 community-based
psychosocial rehabilitation programs in ethnically/racially diverse urban neighborhoods in Los
Angeles. Although participants had yet to receive the intensive services offered through these
programs, their sociodemographic and clinical characteristics are comparable to other samples
of people with schizophrenia in routine outpatient care (Brekke et al., 1997; Heinrichs and
Zakzanis, 1998). Diagnoses were determined using clinical records, a Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition checklist (American Psychiatric Association,
1994), and collateral reports from the admitting clinicians and on-site psychiatrists. Participants
were excluded if they met criteria for alcohol or drug dependence in the previous 6 months or
if they had an identified neurological disorder. No individuals were hospitalized and all were
living in noninstitutional community settings when the data were gathered. All participants
provided written informed consent, under protocols approved by the Institutional Review
Board at the University of Southern California and the Research Committee for the Los Angeles
County Department of Mental Health.

Measures
Measures were administered to participants in face-to-face interviews, typically at a program
site or their residence. The interviewers were masters-level clinicians trained using a protocol
described in detail elsewhere (Brekke et al., 1993).

Clinical Status
The severity of psychiatric symptoms were measured using the Extended Brief Psychiatric
Rating Scale (BPRS-E; Lukoff et al., 1986). Interviewers were trained on the BPRS-E, using
an established protocol (Ventura et al., 1993). Means were computed for the BPRS-E Global
score (α = 0.73) and summed scores for the Negative (α = 0.79), Positive (α = 0.71), Affect
(α = 0.73), and Activation (α = 0.73) symptom items based on a standardized four-factor model
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(Velligan et al., 2005) established with ethnically/racially diverse clinical populations
(Kopelowicz et al., 2008; Velligan et al., 2005). We also computed a 4-item disorganization
factor (α = 0.64) based on previous factor analyses of the BPRS (Liddle and Barnes, 1990;
Mueser et al., 1997; Van der Does et al., 1993).

Functional Outcomes
The Role Functioning Scale (RFS: Goodman et al., 1993) represents a global outcome measure
of community functioning for persons with severe mental illness (Wieduwilt and Jerrell,
1998). The RFS provides anchored descriptions ranging from 1 (severe impairment in an area
of functioning) to 7 (optimal functioning in the area) and captures both the quantity and quality
of community-based functioning as the interviewer produces ratings of work, social
functioning, and independent living functioning. These 3 ratings were summed to calculate the
total RFS score as previous work suggests use of a global score based on item loadings on a
single factor (Brekke et al., 2005). As detailed elsewhere, intraclass correlations among raters
on the RFS items after training was >0.8 (Brekke et al., 1997).

Intrinsic Motivation
Intrinsic motivation was conceptualized as internal processes such as curiosity and sense of
purpose that drive one to seek new activities and stimulation (Bruner, 1996; Murphy and
Roopchand, 2003). An intrinsic motivation (IM) score was developed from ratings from the
QLS(Heinrichs et al., 1984). The QLS is a semi-structured interview that is administered by a
trained interviewer who asks a series of probes related to domains such as degree of motivation
(e.g., “How motivated have you been?” or “Do you have much enthusiasm, energy, and
drive?”). The interviewer uses the data gathered from these open-ended probes to create one
quantitative score for each domain. The individual ratings are made using a Likert scale ranging
from 0 (e.g., significant lack of motivation interferes with routine tasks) to 6 (e.g., no evidence
of significant lack of motivation). Each rating then can be considered as an “item,” whether
used to assess outcomes or in our case, as a mediating variable.

The IM score was calculated as a sum of 3 intrapsychic deficit ratings from the QLS (purpose,
motivation, and curiosity) based on our recent psychometric analyses (Nakagami et al.,
2008) that indicate these items load together on one factor (loadings >0.7) with acceptable
internal consistency (α = 0.74). The IM scale scores were normally distributed. Given the
possible conceptual overlap between motivation and negative symptoms, we conducted
preliminary analyses and found that the Pearson correlation between motivation and the
negative symptom factor of the BPRS-E in this sample (r = 0.19, p < 0.01) did not approach a
level that would be considered psychometric convergence; suggesting that as conceptualized
and measured, intrinsic motivation is not a proxy for negative symptoms.

Ethnic Minority Status
Our sample consisted of persons of diverse ethnic or racial backgrounds, yet cross-group
comparisons were not feasible due to the small sample size of certain groups. Instead, ethnic
minority status was used as a proxy variable for cultural influences associated with ethnic or
racial groups (Brekke and Barrio, 1997). This potential moderator was examined to determine
whether intrinsic motivation differentially mediated clinical status and functional outcomes
for persons identified either as ethnic or racial minorities (i.e., African Americans, Asians,
Latinos, and unspecified “others”) versus nonminorities (i.e., European Americans not of
Latino heritage).
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Data Analysis
Preliminary descriptive analyses of the sociodemographic and clinical characteristics of the
sample were conducted. Pearson correlation analyses were performed to test the hypotheses
and to determine if the conditions required to test the mediation model were met.

Mediation Model
We used multiple regression to address the mediation effect of intrinsic motivation on the
relationship between clinical status and functional outcomes, using Baron and Kenny’s
(1986) mediation model. This model proposes that intrinsic motivation can be considered a
mediator of a relationship between clinical symptoms and functional outcomes only if 4
conditions are met: (1) the bivariate relationship between the independent variables (clinical
status) and the dependent variable (functional outcome) must be statistically significant; (2)
the bivariate relationship between the independent variables (clinical status) and the mediator
(intrinsic motivation) must be statistically significant; (3) the bivariate relationship between
the mediator (intrinsic motivation) and dependent variable (functional outcome) must be
statistically significant, controlling for the independent variables (clinical status); and (4) when
the mediator (intrinsic motivation) is controlled for, the effects of the independent variables
(clinical status) on the dependent variable (functional outcome) must be significantly
attenuated or rendered nonsignificant. To explore variation in the efficacy of the model for the
indicators of clinical status, the mediation model was tested independently for each BPRS-E
scale score that met Baron and Kenny’s criteria for full mediation. In addition, as recommended
to test the significance of mediation models (Mallinckrodt et al., 2006), we used Prodclin 2.0
software (MacKinnon et al., 2007b) to calculate asymmetric confidence intervals. A mediated
effect is supported if the confidence interval does not include a 0 value.

Moderated Mediation Model
To determine if there was ethnic minority status variation in outcomes on study variables,
multivariate analyses of variance (MANOVA) was first performed. Then, the moderated
mediation model approach (Edwards and Lambert, 2007) was used to determine if the mediator
exerted the same influence when minority status was considered. In moderated mediation, the
strength of the indirect effect of the mediator is affected by the level of the moderator
(MacKinnon et al., 2007a). To prevent multicollinearity, each variable was mean-centered, and
interaction terms were computed from these centered variables (Aiken and West, 1991).

RESULTS
Sample Characteristics

One hundred twelve (67.5%) participants were male, with an average age of 38 (±9) years. The
ethnic/racial breakdown consisted of 70 (42.2%) European-Americans, 66 (39.8%) African-
Americans, 19 (11.4%) Latinos, 7 (4.2%) Asians, and 4 (2.4%) “otherwise classified.” On
average participants reported 11.94 (±2) years of education. No statistically significant
differences in the sociodemographic characteristics between ethnic minority (n = 96) and non-
minority (n = 70) participants were found.

The means and standard deviation of functional status indicators (symptoms, functioning, and
intrinsic motivation) of the sample are presented in Table 1. The sample reflects individuals
with a relatively stable clinical presentation, with an average length of illness of 13.68 (±9.91)
years. Mean scores on the BPRS-E clinical status variables indicate the presence of relatively
mild to moderate psychiatric symptoms while the RFS score represents fairly severe
impairment in functioning. For example, nearly 60% of the current sample had scores on the
RFS indicating severely limited productivity, 65% had limited self care and independent living
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skills, and approximately 66% had score indicative of limited social interaction. The mean IM
score suggests a rather low degree of motivation that may moderately impair performing tasks
or completing goals; approximately 75% of the sample reported significant underachievement
in some life domains.

No significant differences based on ethnic minority status were found on any functional status
indicators except for intrinsic motivation (T [164] = 2.44, p = 0.016). Persons assigned to the
ethnic minority category (M = 7.88 ± 3.99) had a lower IM scale score than did persons without
this designation (M = 9.31 ± 4.14).

Bivariate Analyses to Test the Hypotheses
Our hypothesis testing was supported by the strength and significance of the correlation
analyses (Table 1). With the exception of the BPRS-E affect factor, all clinical status variables
correlated with the IM scale score. The RFS score was strongly correlated with the IM scale
score.

Bivariate Analyses to Test the Conditions for the Mediation Model
Table 1 also illustrates which correlations were statistically significant and established
necessary conditions for testing the meditational model. Clinical status was negatively
associated with functional outcomes for all BPRS-E scores, except for those from the Affect
and Activation factors. In not correlating with the RFS scale score, these 2 factors did not meet
the first criterion for the meditational model and were not tested further. Based on findings of
a statistically significant association (p ≤ 0.05) between clinical status and the mediator
variable, intrinsic motivation (2nd criterion of the mediation model), the mediation model was
testable for the remaining 4 most diagnostically relevant types of symptoms for schizophrenia:
Global BPRS-E score, and the Positive, Negative, and Disorganized symptom factor scores.

Intrinsic Motivation Mediation Model
As indicated in Figure 1, the Positive symptom score was significantly associated with the
global RFS score. Individuals with higher positive symptoms tended to report lower
functioning. The Positive score was also negatively related to the IM score, reflecting that the
greater the severity of positive psychotic symptoms, the lower the level of intrinsic motivation.
A greater degree of motivation was also associated with higher functioning. The relationship
between the Positive factor score and the RFS Total score was significantly reduced, though
not eliminated, after controlling for the effect of the IM score, indicating a significant mediation
effect (95% asymmetric CI range from −0.155 to −0.043). We conducted a post hoc analysis
and determined that after controlling for the effects of intrinsic motivation, the item tapping
symptoms of grandiosity continued to correlate significantly with functioning (partial r =
−0.22).

Following the same steps, the findings indicated a statistically significant relationship between
the BPRS-E Negative score and the RFS Total score. This relationship became nonsignificant
after including the IM score as a mediating variable; this suggests a full mediation effect (95%
asymmetric CI range from −0.248 to −0.001). The significant association between the BPRS-
E Global scale score and the RFS Total score became nonsignificant after controlling for the
effect of the IM score indicating a full mediation effect (95% asymmetric CI range from −0.078
to −0.021). Likewise, there was a significant relationship between the BPRS-E Disorganized
factor score and the RFS Total score which became nonsignificant after including the IM score
as a mediating variable (95% asymmetric CI range from −0.364 to −0.114).
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Moderated Mediation Model for Ethnic Minority Status
The results of our analyses did not support a moderation effect of ethnic minority status on the
relationship between the clinical status variables and the RFS Total score after controlling for
the IM score. We also tested whether the relationship between the IM score and the RFS Total
score differed by ethnic minority status and there was no statistically significant moderation
effect on the relationship between motivation and functional outcomes (p > 0.05 for all
interaction effects).

DISCUSSION
This study extends previous literature by establishing the relationship of intrinsic motivation
as a mediator between clinical status and functional outcomes among an ethnically/racially
diverse sample of treatment-seeking individuals with schizophrenia spectrum disorders.
Motivation was a statistically significant mediator of the relationship between functioning and
global, positive, negative, and disorganized symptom scores. Further, with the exception of
the positive symptom score, we found that the impact of psychiatric symptoms on functioning
is fully mediated by intrinsic motivation. The results suggest that intrinsic motivation exerts
strong influence on functional outcomes, largely beyond that of clinical status. While this is
similar to findings from previous studies (Bellack, 2006) which suggest that symptoms are not
a strong determinant of functioning in community samples, we extend these findings by
suggesting that the impact that symptoms might have on functioning is through their
relationship with intrinsic motivation.

Our results suggest that intrinsic motivation may be part of the explanation for the relationship
observed between clinical status and functional outcomes, yet much work is needed to
determine the underlying mechanisms. A vast pool of interdisciplinary literature exists to
inform the study of intrinsic motivation for schizophrenia. Possible approaches include:
application of social psychological theories (Shah and Gardner, 2008) that appear to fit well
within the recovery framework for individuals with schizophrenia; review of clinical practice
literature from within health and allied sciences, stretching back into the early 1970s (Lane
and Barry, 1970; Swanson and Woolson, 1973); greater integration of basic science literature
on motivation in the context of attitudes-behaviors into clinical practice (Fishbein, 1980);
examination of the potential generalizability of outcomes established with children with
developmental disabilities (e.g., Lecavalier and Tassé, 2002); and consideration of underlying
neurocognitive and physiological components (e.g., Murray et al., 2008; Nakagami et al.,
2008).

By examining ethnic minority status as a moderator in the mediation model we were able to
approximate whether underlying sociocultural issues tied to ethnic/racial minority status might
influence the findings. Differences in culture that influence self views were not assessed in this
study, but have been found in a similar sample of individuals with schizophrenia (Brekke and
Barrio, 1997). For example, European Americans with independent, individualistic views of
self tend to be internally motivated by self-interest and curiosity, while ethnic minorities in the
United States tend to have higher interdependent self views and place great value on social
relationships and external influences on their behavior (Gaines et al., 1997; Markus and
Kitayama, 1991). If such a difference in self views exists in the current sample, it might help
explain why persons in the ethnic minority group scored lower on intrinsic motivation than did
individuals in the nonethnic minority group. The lack of moderation effect for ethnic minority
status could reflect the sample characteristics; Latinos were likely to be well acculturated as
they were proficient in English, able to use mental health services and to meet enrollment
criteria for the research study.
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Given the strong impact of intrinsic motivation on functioning, our findings suggest several
treatment implications for individuals with schizophrenia. Drawing from social psychological
research (Shah and Gardner, 2008), we highlight possible ways that intrinsic motivation could
be considered in designing theory based interventions for increasing functioning of individuals
with schizophrenia. These approaches are designed to address functioning regardless of the
level of most clinical symptoms. The presence of severe positive symptoms such as grandiosity
may require additional interventions beyond the scope of our discussion.

Motivational interviewing (Miller and Rollick, 2002) based on the Stages of Change theory
(Prochaska and DiClemente, 1983), has been recognized as one technique to facilitate goal
setting and illness management required to increase functioning (Carey et al., 2001). There is
some empirical evidence of the effectiveness of motivational interviewing techniques for
people with schizophrenia (Kemp et al., 1996; Barrowclough et al., 2001); these techniques
have been effectively adapted as a part of best-practices for the treatment of people with dual
diagnoses (Drake et al., 2001; Ziedonis et al., 2005). Intrinsic motivation can be embedded as
an element of established interventions. Cognitive-training interventions to increase self-
efficacy have been shown to be more effective when motivation is included as a primary focus
(Medalia and Richardson, 2005; Silverstein and Wilkniss, 2004). Intrinsic motivation also can
be considered as a core feature that can impact the process of delivering psychosocial
interventions. Motivation is enhanced when the social context makes an individual feel
autonomous and in control of his or her outcomes and when information is provided about the
individual’s competence at navigating the social environment (Ryan and Deci, 2000). Self-
determination theory which suggests that competence, autonomy, and relatedness are
necessary conditions to foster intrinsic motivation (Ryan and Deci, 2000) could guide efforts
to enhance these components embedded within the recovery model. The full extent of how to
translate research findings on intrinsic motivation into clinical practice approaches to improve
functional outcomes is an area in need of further study.

Several limitations warrant consideration in terms of interpreting our findings and also as
indicators for future research directions. Our cross-sectional study design measured clinical
status and functional outcomes prior to receipt of psychosocial rehabilitation services. Further
research is needed to examine whether intrinsic motivation affects the rate or degree of change
in symptoms and functioning throughout the course of treatment.

Our findings may not generalize to individuals with unstable or significant clinical symptoms
or to persons of specific ethnic or racial subgroups as our sample size and composition
precluded examination of a broad spectrum of these populations. While ethnic minority status
provided one way to explore variation in intrinsic motivation, we were unable to directly test
the effects of culture. Cultural values that may affect the extent to which intrapsychic processes,
such as intrinsic motivation, are emphasized and drive behavior (Silverthorne, 2005) could be
tested. In addition, future studies should examine the mediation model among people with
varying severity of symptoms or other clinical and sociocultural characteristics.

Our measure of intrinsic motivation was not specifically designed for this purpose.
Development of an intrinsic motivation scale specific to individuals with severe and persistent
mental illness, particularly for use in community-based services within complex ethnically
diverse urban environments could improve the translation of these findings to practice (Barch
et al., 2008). Nonetheless, our use of a brief measure consisting of scores derived from open-
ended interview probes permitted a personally elaborated view of intrinsic motivation and
expanded the literature concerning individuals with schizophrenia.

We have much to learn about intrinsic motivation in the context of schizophrenia. While
intrinsic motivation appears to be related to external reinforcers (Deci et al., 1999), the optimal
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level or arrangement of motivation and reinforcers for sustaining functional outcomes is not
known. Exploration of the additive effect and types of positive symptoms and their
relationships to intrinsic motivation may be one avenue to pursue. Testing of various mediating
or moderating variables would also contribute to our understanding of the influence of intrinsic
motivation. Potential variables of interest include: clinical and sociodemographic
characteristics or intrapsychic factors such as emotions, empowerment, self efficacy,
autonomy, and illness insight (Bandura, 1991; Gharabawi et al., 2007; Herbener, 2008; Ryan,
2007).

CONCLUSION
Within the psychosocial rehabilitation domain, there remains a need to establish an evidence-
base supporting the value of intrinsic motivation for provision of effective services to
individuals with schizophrenia (e.g., Choi and Medalia, 2005; Sells et al., 2006). Recovery-
oriented psychosocial services are positioned to directly evaluate, monitor, and when necessary
intervene to enhance the intrinsic motivation level of individuals with schizophrenia. This study
highlights the critical role of intrinsic motivation as an explanatory variable in the course and
outcome of schizophrenia. Our findings have the potential to move the field forward by opening
up a new avenue of research to explore this construct further as well as to develop both
psychosocial and pharmacological interventions that target intrinsic motivation.
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FIGURE 1.
Based on the Mediation Model (Baron and Kenny, 1986), relationships between clinical status
(BPRS-E scores: Positive factor, Negative factor, and Global Scale scores) and functional
outcomes (RFS total score) and as mediated by Intrinsic Motivation. Standardized regression
coefficients (βs) are presented. For the direct paths from the clinical status to functional
outcome scores, coefficients from the unmediated models were presented inside the diagram,
with the coefficients from the mediated models underneath, outside of the triangle.

Yamada et al. Page 14

J Nerv Ment Dis. Author manuscript; available in PMC 2010 September 28.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Yamada et al. Page 15

TA
B

LE
 1

Pe
ar

so
n 

C
or

re
la

tio
ns

, M
ea

ns
 a

nd
 S

ta
nd

ar
d 

D
ev

ia
tio

ns
 o

f t
he

 C
lin

ic
al

 S
ta

tu
s,a  M

ed
ia

to
r (

In
tri

ns
ic

 M
ot

iv
at

io
n)

,b  a
nd

 F
un

ct
io

na
l O

ut
co

m
es

c

1
2

3
4

5
6

7
8

1 
B

PR
S-

E 
Po

si
tiv

e
—

2 
B

PR
S-

E 
N

eg
at

iv
e

−0
.0

46
—

3 
B

PR
S-

E 
A

ct
iv

at
io

n
0.

42
6*

−0
.0

53
—

4 
B

PR
S-

E 
A

ff
ec

td
0.

09
9

−0
.0

06
−.

02
0

—

5 
B

PR
S-

E 
D

is
or

ge
0.

61
1*

0.
05

3
0.

79
5*

−0
.0

81
—

6 
B

PR
S-

E 
G

lo
ba

l
0.

77
4*

0.
10

5
0.

63
2*

0.
52

2*
0.

63
4*

—

7 
M

ot
iv

at
io

n
−0

.3
05

*
−0

.1
98

**
−0

.2
71

*
0.

03
8

−0
.3

62
*

−0
.2

82
*

—

8 
R

SF
 to

ta
l

−0
.2

82
*

−0
.1

50
**

−0
.1

46
0.

07
2

−0
.2

34
*

−0
.1

89
**

0.
50

8*
—

 
M

ea
n

11
.2

95
4.

30
7

8.
69

9
8.

13
9

5.
84

3
39

.2
71

8.
43

4
8.

31
9

 
St

an
da

rd
 d

ev
ia

tio
n

5.
43

2
2.

09
4

3.
80

5
4.

07
6

2.
78

1
10

.5
22

4.
03

4
3.

55
2

a Ex
pa

nd
ed

 B
rie

f P
sy

ch
ia

tri
c 

R
at

in
g 

Sc
al

e 
(L

uk
of

f e
t a

l.,
 1

98
6)

.

b In
tri

ns
ic

 M
ot

iv
at

io
n 

su
bs

ca
le

 fr
om

 th
e 

Q
ua

lit
y 

of
 L

ife
 S

ca
le

 (H
ei

nr
ic

hs
 e

t a
l.,

 1
98

4)
.

c R
ol

e 
Fu

nc
tio

ni
ng

 S
ca

le
 (G

oo
dm

an
 e

t a
l.,

 1
99

3)
.

d A
ff

ec
t =

 th
e 

A
nx

ie
ty

/D
ep

re
ss

io
n 

fa
ct

or
 o

f t
he

 B
PR

S-
E.

e D
is

or
g 

= 
th

e 
D

is
or

ga
ni

za
tio

n 
fa

ct
or

 o
f t

he
 B

PR
S-

E.

* p 
< 

0.
01

;

**
p 
≤ 

0.
05

; t
w

o-
ta

ile
d.

J Nerv Ment Dis. Author manuscript; available in PMC 2010 September 28.


