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Objectives

* To review the phenomenology and functional
consequences of motivational deficits in
schizophrenia

 To examine behavioural impairments across
discrete facets of motivation in schizophrenia

* To explore recent findings on the neurobiology
of cost/effort valuation in schizophrenia
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Historical Perspective

; ‘Thorazine' is especially effective when the psy-
wnan the patiﬂﬂt chotic episode is triggered by delusions or
hallucinations.
lashes out agalnst “them'— At the outset of troatment, Thorazine’s com.
bination of antipsychotic and sedative elf
provides both emotional and physical calming.

®  Assaultive or destructive behavior is rapidly
controlied.
As therapy continues, the Initial sedative etfect
brand of chlorpromazine gradually disappears. But the antipsychotic

effect continues, helping to dispel or modify *

delusions, hallucinations and.confusion, while:
qmckly lluts an end to his keeping the patient calm and approachable::

SMITH KLINE & FRENCH LABORATORIES
violent outburst Jesders in psychopharmaceuticol research

A reminder advertisameat — For prescribing Information,
plesss see POR or ayvailabla Klerature.




¥

van O: 09.

Centre for Addiction and Mental Health
Centre de toxicomanie et de santé mentale

Depression

"
-
="
-
"
-
-
-
-
-
="

Cognitive
impairment

="
-

Negative
symptoms

-

Depression

e="

Negative
symptoms

Mania

Cognitive
impairment

Depression

~ -
~~.
~-
-~

S~
~
~.
~~
~.
.
~-.

~~~~~
.....
~~~~
.....
~~~~~
~~.

symptoms

Cognitive
impairment




The Negative Symptoms

e Affective flattening
* Alogia

e Asociality

* Avolition

e Anhedonia

1) Andreasen 1982; 2) Kirkpatrick 2006.
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Functional Outcomes in
Schizophrenia
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1. Mason et al. 1996; 2. Schooler 2006.
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Functional Outcomes in

Schizophrenia
- I

Predictive Values of Neurocognition and Negative

Symptoms on Functional Outcome in Schizophrenia:
A Longitudinal First-Episode Study With 7-Year Follow-Up

Objective: The relationship between
cognition and outcome in people with
schizophrenia has been established in
studies that, for the most part, examined
chronic patients and were cross-sectional
in design. The purpose of this study was
to analyze the relationships between neu-
rocognitive variables assessed at illness

Results: Verbal memory, processing
speed and attention, and the severity of
negative symptoms at intake were related
to subsequent outcome. Global psychoso-
cial functioning was predicted by negative
symptoms and attention. Verbal memory
was the significant predictor of the degree
of impairment in recreational activities.

(Am J Psychiatry 2005; 162:495-506)

Schizophrenia Bulletin vol. 31 no. 1 pp. 167-174, 2005

doi:10.1093/schbul/sbi004
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Functional Outcomes in
Schizophrenia
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Predictors of Functional Outcomes in
Schizophrenia
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Predictors of Functional Outcomes in
Schizophrenia

Baseline predictors of longitudinal functioning
at 6 months follow-up

Global
R2 = 0.622*** functioning,
QLS total (excl.
intrapsychic
. : : foundations
Cross-sectional predictors at baseline )
Global _ _ j =N .
R2 = 0.441*** functioning Baseline predictors of longitudinal functioning
QLS total (excl. at 12 months follow-up
intrapsychic
foundations)
Global
R2=0.513*** functioning,,

QLS total (excl.
intrapsychic
foundations)

R? = 0.053*

Psychotic
symptoms

*p<0.05; **p<0.01; ***p<0.001
QLS = Quality of Life Scale

Foussias et al. 2009, 2011, and unpublished data
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Nakagami et al. 2008; Gard et al. 2007 & 2009.



Cognitive Functioning and
Motivational Deficits

* Impact of motivation on
cognition?

* |s poor performance on
cognitive tasks due to lack
of motivation to do well?

Barch 2005; Gorissen et al. 2005; Fervaha et al. 2014.



Cognitive Functioning and
Motivational Deficits

* |Improved performance with monetary
Incentives
* Executive function
* Attention

* Social cognition

e Effort testing
* [Insufficient effort in 10-25% of patients
 Amotivation in the cognitive realm

e Accounts for up to 1/3 of the variance in
cognitive test performance

Barch 2005; Goldberg et al. 2007; Gorissen et al. 2005; Strauss et al. 2014.



Cognitive Functioning and
Motivational Deficits
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Objectives

* To review the phenomenology and functional
consequences of motivational deficits in
schizophrenia

* To examine behavioural impairments across
discrete facets of motivation in schizophrenia

* To explore recent findings on the neurobiology
of cost/effort valuation in schizophrenia



Motivation System Framework

 Multiple components
to motivation: T —

Oploid asntd.::A:‘A;gétems o (wanting),Reinforcement learning
ol Dopaminergic systems

* hedonics or “liking” A phir

Reward Prediction

* reward prediction and
“wanting”

Integration of information
to update and maintain
values (OFC)

Cost-Benefit Analysis

N\

Computing effort of
plan in relationship to
reward value (ACC)

* cost-benefit analysis

Constructing
action
plans to obtain
valued outcomes

* generation and
. (DLPFC)
execution of goal- <

directed plans N LT e

Components of Reward to Outcome Translation

Barch and Dowd 2010



Hedonic Experience in
Schizophrenia

e Anhedonia

* diminished capacity
to experience
interest or pleasure?

1) Andreasen 1984.
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Gard et al. 2007; Strauss et al. 2011; Strauss et al. 2012.




Hedonic Experience in
Schizophrenia

Arousal
Low->High

Valence
Negative->Positive

Berenbaum & Oltmanns 1992; Burbridge & Barch 2007; Heerey & Gold 2007; Kring et al. 1993; Kring & Neale 1996;
Earnst & Kring 1999; Cohen & Minor 2010.
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Reward Prediction and “Wanting
in Schizophrenia
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Waltz et al. 2007; Gold et al. 2008; Juckel et al. 2006; Murray et al. 2008.
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Heerey et al. 2007; Heerey et al. 2011; Heerey and Gold 2007.
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Effort Valuation in Schizophrenia

ARCHIVAL REPORT

Negative Symptoms of Schizophrenia Are Associated
with Abnormal Effort-Cost Computations

James M. Gold, Gregory P. Strauss, James A. Waltz, Benjamin M. Robinson, Jamie K. Brown,
and Michael J. Frank
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Gold et al. 2013.



Effort Valuation in Schizophrenia
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Goal-Directed Planning and Action in
Schizophrenia

O WIN $120!

Fond et al. 2013; Kim et al. 2012; Heerey et al. 2008; Keefe et al.. 2004; Liemburg et al., 2015.



Virtual Reality and Ecological Validity




Goal-Directed Planning and Action
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Goal-Directed Planning and Action

Group Comparison

SZ group HC group .
(n=40) (n=40) t Eﬁef;)s'ze
Mean (SD) Mean (SD)
Tasks Completed 7.5(1.4) 7.9(0.6) 1.45 ns
Errors Committed 2.0(2.1) 1.2(1.3) 2.13 .036 0.48
Completion Time 518.0(290.7) 343.2(102.3) 3.70 .001 0.83
Distance Travelled 375.1(153.6) 315.4(79.2) 2.19 .033 0.49
Bivariate Correlations (overall sample, n = 80)
Correlation (r)
Tasks Errors Completion Distance
Completed Committed Time Travelled
Intrinsic Motivation (QLS) ns -0.223* -0.348** -0.268*
Cognition (BACS Composite Z) ns -0.244%* -0.294** -0.256*
Planning (BACS Tol) ns -0.233* ns ns
Motor Speed (BACS TMT) ns ns ns ns
Community Functioning (QLS) ns ns -0.332** -0.215(p=0.055)

* p <.05; ** p <.01; ns — not significant
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Effort Valuation in a Virtual
Environment (ViPR)




Effort Valuation in a Virtual
Environment (ViPR)

Navigation to store

Task completion phase:
Progressively increasing effort
requirement

Points:

N.'I\'IRJUUH Lo next store

Points: 100

points awarded
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Points: 200




Effort Valuation in a Virtual

Environment (ViPR)

Demographics Bivariate
Correlations
SZ (n=50) HC (n=57) (ho)
Mean (SD) Mean (SD)
P Points Task Task Completion
Age 36.9 (10.6) 35.8(11.6) ns Earned  Completions Rate
Sex (M:F) 31:19 35:22 ns
Diagnosis Amotivation (n=107) -.26%* - . 25%* 29%*
Schizophrenia 38

Schizoaffective Disorder 12 SZ Only (n=50)
Duration of Iliness (yrs) 13.6 (10.0) Amotivation -.29* - .41%* 37**

Positive symptoms -
Diminished Expression -
Depression -
Anticipatory Pleasure -
Consummatory Pleasure -
Neurocognition -
Motor speed -

* p<.05; ** p<.01.
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Objectives

* To review the phenomenology and functional
consequences of motivational deficits in
schizophrenia

 To examine behavioural impairments across
discrete facets of motivation in schizophrenia

* To explore recent findings on the neurobiology
of cost/effort valuation in schizophrenia



Motivation System Framework
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Barch and Dowd 2010



The Neurobiology of Effort Valuation in
a Virtual Environment




The Neurobiology of Effort Valuation in
a Virtual Environment
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The Neurobiology of Effort Valuation in
a Virtual Environment
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Treatments for Negative Symptoms in
Schizophrenia

Antidepressants

Antipsychotics

Glutamatergic
Agents

Rummel ef al. 2006; Murphy et al. 2006; Tuominen et al. 2006; Buckley et al. 2007; Singh et al. 2010; Dlabac-de Lang
et al. 2010 & 2014; Shi et al. 2014.
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Virtual Reality Therapy




N




edonics (liking
Opioid and GABA systems in
striatum, OFC

ntegration of information
to update and maintain
values (OFC)

Computing effort of
plan in relationship to
reward value (ACC)

Constructing

action
| plans to obtain
\ valued outcomes /
\._ (DLPFC) 7

Components of Reward to Outcome Translation

camh

Centre for Addiction and Mental Health
Centre de toxicomanie et de santé mentale



Conclusions

Motivational deficits ﬂ

Motivation ﬁ Functional ( AvoIiU’on/Apathy
Outcomes
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Conclusions

 Hedonic capacity is intact in
schizophrenia
e Deficits:
e Reward prediction / “wanting”

e Reward and Effort valuation

e Cost-benefit analysis

* Goal-directed planning and action

e Patient-specific deficits?




Conclusions

* Novel treatment strategies for | A
motivational deficits in schizophrenia P,J
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Pharmacotherapy & Opportunity

 Improved neurobiological understanding
of specific deficits

VR rehabilitation?

Personalized treatment for specific deficits
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