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Objec8ves	
  

•  To	
  review	
  the	
  phenomenology	
  and	
  func8onal	
  
consequences	
  of	
  mo8va8onal	
  deficits	
  in	
  
schizophrenia	
  

•  To	
  examine	
  behavioural	
  impairments	
  across	
  
discrete	
  facets	
  of	
  mo8va8on	
  in	
  schizophrenia	
  

•  To	
  explore	
  recent	
  findings	
  on	
  the	
  neurobiology	
  
of	
  cost/effort	
  valua8on	
  in	
  schizophrenia	
  



Historical	
  Perspec8ve	
  



Historical	
  Perspec8ve	
  



Domains	
  of	
  Psychopathology	
  

van Os & Kapur 2009.





The	
  Nega8ve	
  Symptoms	
  

•  Affec8ve	
  flaXening	
  
•  Alogia	
  
•  Asociality	
  
•  Avoli8on	
  
•  Anhedonia	
  

1) Andreasen 1982; 2) Kirkpatrick 2006.





Mueser et al. 1994


Sayers et al. 1996


Kelley et al. 1999


Peralta & Cuesta 1999


Kimhy et al. 2006


Foussias & Remington 2010


Messinger et al. 2011


Liemburg et al. 2013


Strauss et al. 2013


Fervaha et al. 2014






The	
  Nega8ve	
  Symptoms	
  



Func8onal	
  Outcomes	
  in	
  
Schizophrenia	
  

1.	
  Mason	
  et	
  al.	
  1996;	
  2.	
  Schooler	
  2006.	
  

Cumulative Recovery Rates in  
First-Episode Schizophrenia2 
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Func8onal	
  Outcomes	
  in	
  
Schizophrenia	
  



Func8onal	
  Outcomes	
  in	
  
Schizophrenia	
  

Sayers et al. 1996; Kiang et al. 2003; Faerden et al. 2009 & 2010; Konstantakopoulos et al. 2011.





Predictors	
  of	
  Func8onal	
  Outcomes	
  in	
  
Schizophrenia	
  

Global  
Functioning 

An8cipatory	
  	
  
pleasure	
  

Diminished	
  	
  
expression	
  

Amo8va8on	
  

Cogni8on	
  

Psychotic  
symptoms Depression 

Consummatory	
  
pleasure	
  



Foussias et al. 2009, 2011, and unpublished data  

Cross-sectional predictors at baseline 

Global  
functioning 
QLS total (excl.  
intrapsychic  
foundations) 

Amotivation 
R2 = 0.441*** 

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

Predictors	
  of	
  Func8onal	
  Outcomes	
  in	
  
Schizophrenia	
  

Baseline predictors of longitudinal functioning 
at 6 months follow-up 

Global  
functioning6 
QLS total (excl.  
intrapsychic  
foundations) 

Amotivation 
R2 = 0.622*** 

Baseline predictors of longitudinal functioning 
at 12 months follow-up 

Global  
functioning12 
QLS total (excl.  
intrapsychic  
foundations) 

Amotivation 
R2 = 0.513*** 

Psychotic  
symptoms 

R2 = 0.053* 



Foussias	
  et	
  al.	
  2015	
  (in	
  prepara8on)	
  

Pathways	
  to	
  Community	
  Func8oning	
  in	
  
Schizophrenia	
  

***
***

**

***

*p<0.05; **p<0.01; ***p<0.001 



Cogni8ve	
  Func8oning	
  and	
  
Mo8va8onal	
  Deficits	
  

Nakagami et al. 2008; Gard et al. 2007 & 2009.





•  Impact	
  of	
  mo8va8on	
  on	
  
cogni8on?	
  

•  Is	
  poor	
  performance	
  on	
  
cogni8ve	
  tasks	
  due	
  to	
  lack	
  
of	
  mo8va8on	
  to	
  do	
  well?	
  

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



Cogni8ve	
  Func8oning	
  and	
  
Mo8va8onal	
  Deficits	
  



•  Improved	
  performance	
  with	
  monetary	
  
incen8ves	
  
•  Execu8ve	
  func8on	
  
•  AXen8on	
  
•  Social	
  cogni8on	
  

•  Effort	
  tes8ng	
  
•  Insufficient	
  effort	
  in	
  10-­‐25%	
  of	
  pa8ents	
  
•  Amo8va8on	
  in	
  the	
  cogni8ve	
  realm	
  
•  Accounts	
  for	
  up	
  to	
  1/3	
  of	
  the	
  variance	
  in	
  

cogni8ve	
  test	
  performance	
  	
  

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



Cogni8ve	
  Func8oning	
  and	
  
Mo8va8onal	
  Deficits	
  



Foussias et al. 2015 (under review)



Cogni8ve	
  Func8oning	
  and	
  
Mo8va8onal	
  Deficits	
  

Effort	
  

Amo9va9on	
  
Neurocogni9ve	
  
Performance	
  

-­‐0.14**	
   0.26*	
  

-­‐0.12**	
  

Amotivation 
Composite 

Score 
 (r) 

Effort 
(TOMM)  

(r) 

Effort (TOMM) -.39**   

BACS Composite -.43*** .39** 

Verbal Memory -.30* ns 

Working Memory -.28* .26* 

Motor Speed ns ns 

Verbal Fluency -.49*** .41*** 
Attention/Processing 
Speed -.25* .30* 

Executive Function -.25* .34** 

ns. not significant; * p<.05; ** p<.01; *** p<.001; a p=.050; b p=.051. 



Foussias et al. 2015 (under review)



Cogni8ve	
  Func8oning	
  and	
  
Mo8va8onal	
  Deficits	
  



Objec8ves	
  

•  To	
  review	
  the	
  phenomenology	
  and	
  func8onal	
  
consequences	
  of	
  mo8va8onal	
  deficits	
  in	
  
schizophrenia	
  

•  To	
  examine	
  behavioural	
  impairments	
  across	
  
discrete	
  facets	
  of	
  mo8va8on	
  in	
  schizophrenia	
  

•  To	
  explore	
  recent	
  findings	
  on	
  the	
  neurobiology	
  
of	
  cost/effort	
  valua8on	
  in	
  schizophrenia	
  



•  Mul8ple	
  components	
  
to	
  mo8va8on:	
  
•  hedonics	
  or	
  “liking”	
  
•  reward	
  predic8on	
  and	
  
“wan8ng”	
  

•  cost-­‐benefit	
  analysis	
  
•  genera8on	
  and	
  
execu8on	
  of	
  goal-­‐
directed	
  plans	
  

Barch and Dowd 2010



Mo8va8on	
  System	
  Framework	
  



•  Anhedonia	
  
•  diminished	
  capacity	
  
to	
  experience	
  
interest	
  or	
  pleasure1	
  	
  

1) Andreasen 1984.



Hedonic	
  Experience	
  in	
  
Schizophrenia	
  



Gard et al. 2007; Strauss et al. 2011; Strauss et al. 2012.



Hedonic	
  Experience	
  in	
  
Schizophrenia	
  



Hedonic	
  Experience	
  in	
  
Schizophrenia	
  

Berenbaum & Oltmanns 1992; Burbridge & Barch 2007; Heerey & Gold 2007; Kring et al. 1993; Kring & Neale 1996; 
Earnst & Kring 1999; Cohen & Minor 2010.





Waltz et al. 2007; Gold et al. 2008; Juckel et al. 2006; Murray et al. 2008.



Reward	
  Predic8on	
  and	
  “Wan8ng”	
  
in	
  Schizophrenia	
  



Heerey et al. 2007; Heerey et al. 2011; Heerey and Gold 2007.



Reward	
  Valua8on	
  in	
  Schizophrenia	
  



Effort	
  Valua8on	
  in	
  Schizophrenia	
  

Gold et al. 2013.





Effort	
  Valua8on	
  in	
  Schizophrenia	
  

Fervaha et al. 2013.





Goal-­‐Directed	
  Planning	
  and	
  Ac8on	
  in	
  
Schizophrenia	
  

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	
  Ac8on	
  

Jovanovski et al. 2012.





Goal-­‐Directed	
  Planning	
  and	
  Ac8on	
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Foussias et al. (manuscript in prep).





Goal-­‐Directed	
  Planning	
  and	
  Ac8on	
  
Group	
  Comparison	
  

	
  	
  
SZ	
  group	
  
(n=40)	
  

Mean	
  (SD)	
  

HC	
  group	
  
(n=40)	
  

Mean	
  (SD)	
  
t	
  	
   p	
   Effect	
  Size	
  

(d)	
  

Tasks	
  Completed	
   7.5(1.4)	
   7.9(0.6)	
   1.45	
   ns	
  

Errors	
  CommiXed	
   2.0(2.1)	
   1.2(1.3)	
   2.13	
   .036	
   0.48	
  

Comple8on	
  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	
  Correla9ons	
  (overall	
  sample,	
  n	
  =	
  80)	
  
Correla9on	
  (r)	
  

Tasks	
  
Completed	
  

Errors	
  
CommiFed	
  

Comple9on	
  
Time	
  

Distance	
  
Travelled	
  

Intrinsic	
  Mo8va8on	
  (QLS)	
   ns	
   -­‐0.223*	
   -­‐0.348**	
   -­‐0.268*	
  
Cogni8on	
  (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	
  Func8oning	
  (QLS)	
   ns	
   ns	
   -­‐0.332**	
   -­‐0.215(p=0.055)	
  
*	
  p	
  <	
  .05;	
  **	
  p	
  <	
  .01;	
  ns	
  –	
  not	
  significant	
  



Animals	
  At	
  Work	
  



Effort	
  Valua8on	
  in	
  a	
  Virtual	
  
Environment	
  (ViPR)	
  



Effort	
  Valua8on	
  in	
  a	
  Virtual	
  
Environment	
  (ViPR)	
  



Effort	
  Valua8on	
  in	
  a	
  Virtual	
  
Environment	
  (ViPR)	
  

Demographics	
  

	
  	
  

SZ	
  (n=50)	
  
Mean	
  (SD)	
  

HC	
  (n=57)	
  
Mean	
  (SD)	
  

p	
  
Age	
   36.9	
  (10.6)	
   35.8	
  (11.6)	
   ns	
  
Sex	
  (M:F)	
   31:19	
   35:22	
   ns	
  
Diagnosis	
  

Schizophrenia	
   38	
  
Schizoaffec9ve	
  Disorder	
   12	
  
Dura9on	
  of	
  Illness	
  (yrs)	
   13.6	
  (10.0)	
   	
  	
   	
  	
  

	
  	
  

Bivariate	
  
Correla9ons	
  

(rho)	
   	
  	
  

	
  	
  

Points	
  
Earned	
  

Task	
  
Comple9ons	
  

Task	
  Comple9on	
  
Rate	
  

Amo8va8on	
  (n=107)	
   -­‐	
  .26**	
   -­‐	
  .25**	
   .29**	
  

SZ	
  Only	
  (n=50)	
  
Amo8va8on	
   -­‐	
  .29*	
   -­‐	
  .41**	
   .37**	
  
Posi8ve	
  symptoms	
   -­‐	
   -­‐	
   -­‐	
  
Diminished	
  Expression	
   -­‐	
   -­‐	
   -­‐	
  
Depression	
   -­‐	
   -­‐	
   -­‐	
  
An8cipatory	
  Pleasure	
   -­‐	
   -­‐	
   -­‐	
  
Consummatory	
  Pleasure	
   -­‐	
   -­‐	
   -­‐	
  
Neurocogni8on	
   -­‐	
   -­‐	
   -­‐	
  
Motor	
  speed	
   -­‐	
   -­‐	
   -­‐	
  
*	
  p<.05;	
  **	
  p<.01.	
   	
  	
   	
  	
   	
  	
  



Effort	
  Valua8on	
  in	
  a	
  Virtual	
  
Environment	
  (ViPR)	
  

	
  	
  	
  p=.002	
   	
  	
  	
  p=.017	
  

	
  	
  	
  p=.001	
  

Foussias et al. 2015 (in preparation)





Objec8ves	
  

•  To	
  review	
  the	
  phenomenology	
  and	
  func8onal	
  
consequences	
  of	
  mo8va8onal	
  deficits	
  in	
  
schizophrenia	
  

•  To	
  examine	
  behavioural	
  impairments	
  across	
  
discrete	
  facets	
  of	
  mo8va8on	
  in	
  schizophrenia	
  

•  To	
  explore	
  recent	
  findings	
  on	
  the	
  neurobiology	
  
of	
  cost/effort	
  valua8on	
  in	
  schizophrenia	
  



Barch and Dowd 2010



Mo8va8on	
  System	
  Framework	
  



The	
  Neurobiology	
  of	
  Effort	
  Valua8on	
  in	
  
a	
  Virtual	
  Environment	
  



The	
  Neurobiology	
  of	
  Effort	
  Valua8on	
  in	
  
a	
  Virtual	
  Environment	
  



The	
  Neurobiology	
  of	
  Effort	
  Valua8on	
  in	
  
a	
  Virtual	
  Environment	
  



The	
  Neurobiology	
  of	
  Effort	
  Valua8on	
  in	
  
a	
  Virtual	
  Environment	
  



Novel	
  Strategies	
  for	
  Trea8ng	
  
Mo8va8onal	
  Deficits?	
  



Treatments	
  for	
  Nega8ve	
  Symptoms	
  in	
  
Schizophrenia	
  

An9psycho9cs	
  

An9depressants	
  

S9mulants	
   Glutamatergic	
  
Agents	
  

rTMS	
  

Rummel et 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. 





Novel	
  Strategies	
  for	
  Trea8ng	
  
Mo8va8onal	
  Deficits?	
  



Virtual	
  Reality	
  Therapy	
  







Conclusions	
  

•  Mo8va8onal	
  deficits	
  
•  The	
  cri8cal	
  link	
  between	
  
nega8ve	
  symptoms	
  and	
  
func8onal	
  outcomes	
  

•  Indirect	
  role	
  through	
  
cogni8ve	
  func8on	
  

•  Impact	
  on	
  cogni8ve	
  test	
  
performance	
  



•  Hedonic	
  capacity	
  is	
  intact	
  in	
  
schizophrenia	
  

•  Deficits:	
  
•  Reward	
  predic8on	
  /	
  “wan8ng”	
  
•  Reward	
  and	
  Effort	
  valua8on	
  

•  Cost-­‐benefit	
  analysis	
  

•  Goal-­‐directed	
  planning	
  and	
  ac8on	
  

•  Pa8ent-­‐specific	
  deficits?	
  

Conclusions	
  



•  Novel	
  treatment	
  strategies	
  for	
  
mo8va8onal	
  deficits	
  in	
  schizophrenia	
  

•  Pharmacotherapy	
  &	
  Opportunity	
  

•  Improved	
  neurobiological	
  understanding	
  
of	
  specific	
  deficits	
  

•  VR	
  rehabilita8on?	
  

•  Personalized	
  treatment	
  for	
  specific	
  deficits	
  

Conclusions	
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