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SchizophreniaSchizophrenia

Schizophrenia is a very invalidating pathology 
affecting about 1% of the population.

Main symptoms are delusions, hallucinations, 
autistic withdrawal, and disorganization o f 
thought, i.e. fragmentation of consciousness 
and behavior.



SchizophreniaSchizophrenia

Many cognitive functions are also altered.

But how do they relate with one another and 
with clinical symptoms?



SchizophreniaSchizophrenia
Psychiatrists have tried to relate clinical 
disorganization with some impairments 
observed in different cognitive domains.

Visual perception impairments have been 
related to disorganization.

Phillips & David, Neuropsychologia, 1997
Minassian et al, Schizophrenia Research, 2005



SchizophreniaSchizophrenia

Thought is also disorganized in time.

Among different symptoms, thethe sensesense ofof 
timetime continuitycontinuity has been has been describeddescribed as as 
((clinicallyclinically) ) disrupteddisrupted in patients in patients withwith 
schizophreniaschizophrenia (Fuchs, 2007).(Fuchs, 2007).

Our Our resultsresults support support experimentallyexperimentally thethe ideaidea 
ofof an an impairedimpaired sensesense ofof continuitycontinuity..



SchizophreniaSchizophrenia
This leads to the question of the relationships 
between these different impairments. 



SchizophreniaSchizophrenia
Clinical symptoms (Clinical disorganization)

Secondary cognitive impairments

Primary cognitive impairment(s)

Neurobiological impairments

?



SchizophreniaSchizophrenia

Applied question:
Is there one or several fundamental impairments 
that originate secondary cognitive impairments, 
underlie clinical symptoms, and should be 
targeted with new therapeutics?

Fundamental question:
Relationship between space and time processing



PlanPlan
- Time events organization

- Visual organization

- Preliminary results regarding the 
relationship between time and visual 
organization impairments. 



Husserl said that the sense of time continuity 
relies on the integration of past, present and 
future moments.

Since moments are integrated, present time is not 
a single point on the time scale, but has a 
duration. At a neuronal level, coding an event also 
requires time, and different events overlap.

TheThe presentpresent

The concept of temporal window can be 
related with the sense of continuity




 

ManyMany studiesstudies have have suggestedsuggested thatthat patients have patients have 
a a difficultydifficulty to to discriminatediscriminate timetime durationsdurations ((DavalosDavalos et et 
al, al, J Neuropsychiatry J Neuropsychiatry ClinClin NeurosciNeurosci 2005; 2005; ElvevElvevåågg et al et al J J AbnAbn 
PsycholPsychol 2004; Haggard et al, 2004; Haggard et al, NeuroReportNeuroReport 2003; 2003; VolzVolz et al,et al, 
NeuroReportNeuroReport 20012001))


 

Our question Our question concernedconcerned more more elementaryelementary 
aspects aspects ofof timetime perception, perception, relatedrelated withwith thethe 
sensesense ofof timetime continuitycontinuity..



We explored the ability to discriminate 
synchronous from asynchronous stimuli.

Demo




 

SubjectsSubjects usuallyusually judgejudge stimuli as stimuli as 
synchronoussynchronous eveneven if if therethere isis a SOA a SOA ofof upup 
to 50 ms to 50 ms betweenbetween thethe stimuli:stimuli:

Consistent Consistent withwith thethe ideaidea thatthat codingcoding an an 
eventevent takestakes timetime andand thatthat successive successive 
eventsevents overlapoverlap in in timetime. . 



19 19 stabilizedstabilized patients vs 19 patients vs 19 
matchedmatched controlscontrols


 

AGE Patients: 30.6 AGE Patients: 30.6 –– ControlsControls: 30.1 : 30.1 yearsyears


 
Education Education levellevel: 13.2 in patients vs 13.2 : 13.2 in patients vs 13.2 yearsyears 
in in controlscontrols


 

Patients are Patients are treatedtreated withwith atypicalatypical 
neurolepticsneuroleptics: Chlorpromazine : Chlorpromazine equivequiv. 243. 243


 

PANSS = 75.4 (positive 17.5; PANSS = 75.4 (positive 17.5; negativenegative 21.2; 21.2; 
global 36.7)global 36.7)
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The quality of the psychometric curve allows to eliminate an 
explanation in terms of a trivial attention deficit. 

Giersch, Lalanne, Corvès C, Seubert J, Zhuanghua S, Foucher J, Elliott M, 2009, 
Schizophrenia Bulletin

In In orderorder to to checkcheck for for biasbias effectseffects wewe usedused a priming a priming effecteffect andand 
distractorsdistractors, , andand thethe experimentexperiment waswas ratherrather difficultdifficult. . TheThe difficultydifficulty 
amplifiedamplified thethe alterationalteration..

N=19 in 
each group



WeWe checkedchecked for for biasbias effectseffects

- Signal detection theory
- Priming effect.

AndAnd for for thethe rolerole ofof distractorsdistractors
TheThe thresholdsthresholds stillstill differdiffer in patients in patients andand controlscontrols in in thethe absence absence ofof 
distractorsdistractors ((FoucherFoucher et et alal, , SchizophreniaSchizophrenia ResearchResearch, 2008; Giersch et , 2008; Giersch et 
alal, , SchizophreniaSchizophrenia Bulletin, 2009).Bulletin, 2009).

SinceSince thenthen, , similarsimilar resultsresults have have beenbeen observedobserved in in firstfirst--episodeepisode 
patients (Schmidt et patients (Schmidt et alal, , proceedingsproceedings ofof thethe Fechner Fechner DayDay 2009). 2009). 



This This meansmeans thatthat
- Patients have a difficulty to discriminate events in time 
at least at a subjective level.



NextNext questions questions werewere

Does it mean that patients bind events together 
when they fall within the same temporal window? 

This would contrast with visual perception, for which 
studies rather suggest a bias toward local details.
PreviousPrevious studiesstudies have have shownshown patients to patients to bebe veryvery 
sensitive to sensitive to shortshort--durationduration stimuli (Herzog et stimuli (Herzog et alal, , 
PsychiatryPsychiatry ResRes, 2004)., 2004).

Is there an impairement also at a subconscious level?



To To addressaddress thisthis questionquestion


 

WeWe tooktook advantageadvantage ofof thethe Simon Simon effecteffect::

x x

RTs are faster when the stimulus and the response 
are on the same side rather than on opposite sides



WhenWhen therethere isis twotwo squares squares 
displayeddisplayed in successionin succession

If subjects attend to the two squares, this should 
lead to an expectancy regarding the second square 
and a sense of direction. Hence, there should be a 
Simon effect on the side of the 2d square.

x



WhenWhen therethere isis twotwo squares squares 
displayeddisplayed in successionin succession

In contrast, if patients separate events and are 
sensitive to short-duration events, their response 
might be biased by the 1st square.

x



WhenWhen therethere isis twotwo squares squares 
displayeddisplayed in successionin succession

In case of synchrony, there should be no Simon 
effect.

x



In In ourour experimentexperiment,,


 

TheThe leftleft responseresponse keykey waswas associatedassociated withwith 
thethe responseresponse ‘‘simultaneoussimultaneous’’..


 

TheThe rightright responseresponse keykey waswas associatedassociated 
withwith thethe responseresponse ‘‘asynchronousasynchronous’’..


 

TheThe Simon Simon effecteffect waswas thusthus expectedexpected to to 
resultresult in in differentdifferent rates rates ofof ‘‘simultaneoussimultaneous’’ 
responsesresponses accordingaccording to to thethe sideside ofof thethe 
squares.squares.



18 18 stabilizedstabilized patients vs 18 patients vs 18 
matchedmatched controlscontrols


 

AGE Patients: 35.7 AGE Patients: 35.7 –– ControlsControls: 34.3 : 34.3 yearsyears


 
Education Education levellevel: 11.8 in patients vs 12.5 : 11.8 in patients vs 12.5 yearsyears 
in in controlscontrols


 

Patients are Patients are treatedtreated withwith atypicalatypical 
neurolepticsneuroleptics: Chlorpromazine : Chlorpromazine equivequiv. 259. 259


 

PANSS = 70.3 (positive 15; PANSS = 70.3 (positive 15; negativenegative 19; 19; 
global 35.8)global 35.8)


 

OneOne patient patient isis not not treatedtreated..




 

ThresholdThreshold in in controlscontrols: 41.7 ms: 41.7 ms


 

ThresholdThreshold in patients: 50.1 msin patients: 50.1 ms




 

TheThe paradigmparadigm allowedallowed to to checkcheck for for thethe 
possibilitypossibility ofof an an impairmentimpairment regardingregarding thethe 
Simon Simon effecteffect itselfitself..




 

TheThe paradigmparadigm allowedallowed to to checkcheck for for thethe 
possibilitypossibility ofof an an impairmentimpairment regardingregarding thethe 
Simon Simon effecteffect itselfitself..

Left intra-hemifield presentation




 

TheThe paradigmparadigm allowedallowed to to checkcheck for for thethe 
possibilitypossibility ofof an an impairmentimpairment regardingregarding thethe 
Simon Simon effecteffect itselfitself..

Right intra-hemifield presentation




 

ContinuousContinuous eyeeye--trackingtracking ensuredensured thatthat 
subjectssubjects lookedlooked atat thethe fixation point.fixation point.



Simultaneous
response

Asynchronous
response



AboveAbove thresholdthreshold
Simultaneous

response
Asynchronous
response



BelowBelow thresholdthresholdSimultaneous
response

Asynchronous
response




 

TheThe criticalcritical analysisanalysis regardedregarded whatwhat 
happenedhappened whenwhen thethe twotwo squares squares appearedappeared 
in in twotwo differentdifferent hemihemi--fieldsfields..

Simultaneous
response

Asynchronous
response




 

TheThe criticalcritical analysisanalysis regardedregarded whatwhat 
happenedhappened whenwhen thethe twotwo squares squares appearedappeared 
in in twotwo differentdifferent hemihemi--fieldsfields..

Simultaneous
response

Asynchronous
response



TheThe question question isis


 

IsIs thethe responseresponse biasedbiased by by thethe 1st or 1st or thethe 2d 2d 
square?square?



AboveAbove thresholdthreshold



 
All All subjectssubjects do do thethe tasktask as as instructedinstructed. . TheThe expectancyexpectancy 
regardingregarding thethe 2d square 2d square andand a possible a possible sensesense ofof direction direction 
leadlead to a Simon to a Simon effecteffect on on thethe sideside ofof thethe 2d square.2d square.

Simultaneous
response

Asynchronous
response



BelowBelow thresholdthresholdSimultaneous
response

Asynchronous
response





EvenEven belowbelow thresholdthreshold


 

ThereThere isis enoughenough information to information to distinguishdistinguish 
betweenbetween thethe 1st square 1st square andand thethe 2d square2d square


 

ElseElse, if , if thethe twotwo squares squares werewere reallyreally 
perceivedperceived as as synchronoussynchronous atat allall levelslevels ofof 
processingprocessing, , therethere shouldshould bebe nono Simon Simon 
effecteffect. . 




 

A A slightslight asynchronyasynchrony doesdoes notnot leadlead to fusion to fusion 
ofof eventsevents as strict as strict synchronysynchrony wouldwould..

In In controlscontrols


 
WhenWhen therethere isis nono consciousconscious perception perception ofof 
asynchronyasynchrony, , therethere isis stillstill somesome expectancyexpectancy 
regardingregarding thethe 2d stimulus. 2d stimulus. 

In patientsIn patients


 
ExpectancyExpectancy appearsappears to to bebe disturbeddisturbed in in 
patients.patients.




 

ItIt doesdoes notnot necessarilynecessarily meanmean thatthat thethe 
originorigin ofof thethe alterationalteration isis rootedrooted in in 
automaticautomatic processesprocesses..


 

TheThe lacklack ofof expectancyexpectancy regardingregarding thethe 2d 2d 
stimulus stimulus mightmight bebe due to due to severalseveral 
impairmentsimpairments in patientsin patients




 

ExpectancyExpectancy isis integralintegral to to thethe sensesense ofof timetime 
continuitycontinuity. . ‘‘SubSub--thresholdthreshold’’ impairmentsimpairments 
mightmight bebe relatedrelated withwith thethe enlargedenlarged timetime 
windowwindow itselfitself..




 

Patients Patients mightmight bebe impairedimpaired atat selectingselecting thethe 
differentdifferent locations locations ofof thethe stimulus in stimulus in 
anticipation. anticipation. ItIt wouldwould bebe consistent consistent withwith 
visualvisual perception perception studiesstudies suggestingsuggesting toptop-- 
downdown impairmentsimpairments in patients (Giersch & in patients (Giersch & 
RheinRhein, J , J AbnAbn PsycholPsychol, 2008; Van , 2008; Van AsscheAssche 
& Giersch, & Giersch, SchizophreniaSchizophrenia Bull,  2009)Bull,  2009)



VisualVisual organizationorganization 
impairmentsimpairments in patientsin patients



Patients are usually believed to be 
impaired at using global configurations:
Desorganized in their perception like in 
their behaviour.

Minassian et al, Schizophrenia Research, 2005

Phillips & David, Neuropsychologia, 1997



HoweverHowever,,


 

TheThe mechanismsmechanisms ofof thesethese impairmentsimpairments 
remainremain controversialcontroversial. This . This makesmakes itit difficultdifficult 
to to understandunderstand in in whichwhich conditions patients conditions patients 
willwill bebe disturbeddisturbed..


 

VisualVisual perception perception involvesinvolves differentdifferent waysways 
ofof ‘‘organizingorganizing’’ information.information.

Low-level and automatic grouping?  Like grouping by proximity 
or connectors.
Top-down control on grouping? 

(see Uhlhaas, Psychological Bulletin, 2005, for a review):



Automatic grouping allows to identify objects



But it is possible to mentally re-group 
information in a different way



This is not trivial: regrouping the two 
windows means separating them from other 
items (the other windows, the roof…)



Separating the different items composing the 
houses entails the risk of fragmenting the 
house



Separating the different items composing the 
houses entails the risk of fragmenting the 
house



Parallel pathways have been described, that subserve 
the processing of local and global processing.
However, in our example, global information is the two 
houses, and local information is one window.
The pair of windows is neither local nor global



Top-down control is required to re-organize information 
without inducing a fragmentation of information. 



Top-down control is required to re-organize information 
without inducing a fragmentation of information. 

We argue this relies on the building of a representation 
unifying the two windows.



Top-down control is required to re-organize information 
without inducing a fragmentation of information. 

We argue this relies on the building of a representation 
unifying the two windows.
This would be impaired in patients with schizophrenia.



Repetition Discrimination Task (Beck & Palmer, 2002)



Circles and squares are displayed in 
alternance. Two adjacent figures are 

identical. 2 squares or 2 circles?

2 squares



Circles and squares are displayed in 
alternance. Two adjacent figures are 

identical. 2 squares or 2 circles?

2 circles



Within-group

Between-group



Within-group

Between-group

RTs for within-group trials are faster than for between-group 
trials : shows the benefit provided by grouping.



23 23 stabilizedstabilized patients vs 23 patients vs 23 matchedmatched 
controlscontrols


 

AGE Patients: 35 AGE Patients: 35 –– ControlsControls: 35 : 35 yearsyears


 
Education Education levellevel: 11.6 in patients vs 11.7 : 11.6 in patients vs 11.7 yearsyears 
in in controlscontrols


 

Patients are Patients are treatedtreated withwith atypicalatypical 
neurolepticsneuroleptics: Chlorpromazine : Chlorpromazine equivequiv. 296. 296


 

PANSS = 77.5 (positive 17.8; PANSS = 77.5 (positive 17.8; negativenegative 20.4; 20.4; 
global 39.7)global 39.7)


 

OneOne patient patient isis not not treatedtreated..



Within-group

Between-group

In this precise configuration, the difference between within- 
group and between-group trials was lower in patients with 
schizophrenia than in controls.

But due to between-group trials.



The results show that organizing information takes time: 
RTs are longer when there are connectors than when 
they are absent (i.e. in baseline).

We compared RTs when connectors were present vs. when 
they were absent:

Within-group - baseline

Between-group - baseline
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Connectors

Baseline

RTs increase in 
controls for 
between-group 
trials, relative to 
baseline, because 
selecting between- 
group pairs 
requires time
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Connectors

Baseline

Patients process 
between-group 
pairs like baseline.



Patients have a Patients have a difficultydifficulty to select to select 
betweenbetween--groupgroup regionsregions



EyeEye--trackingtracking shows shows thatthat healthyhealthy controlscontrols are able to are able to 
prioritizeprioritize a pair a pair ofof objectsobjects eveneven if if eacheach objectobject 
belongsbelongs to a to a differentdifferent group.group.

Patients are Patients are notnot able to do able to do soso selectivelyselectively. . 

CONTROLS PATIENTS

BETWEENBETWEEN--GROUP REGIONGROUP REGION

Patients have a Patients have a difficultydifficulty to select to select 
betweenbetween--groupgroup regionsregions



WhatWhat doesdoes thisthis meanmean for for thethe 
simultaneitysimultaneity//asynchronyasynchrony 

detectiondetection paradigmparadigm??



Do Do thethe patients have a patients have a difficultydifficulty to compare to compare 
thethe onsetsonsets ofof twotwo squares because squares because theythey 

cannotcannot select select themthem togethertogether? ? 



ResultsResults yetyet to to comecome……..




 

WhateverWhatever thethe originorigin ofof thethe ‘‘expectancyexpectancy’’ 
impairmentimpairment, , thisthis mightmight have important have important 
consequencesconsequences for patients.for patients.



In In sumsum,,

SubSub--thresholdthreshold perception perception ofof asynchronyasynchrony isis 
observedobserved in in controlscontrols, but , but appearsappears to to bebe 
qualitativelyqualitatively distorteddistorted in patients. in patients. MaybeMaybe eveneven 
whenwhen stimuli are part stimuli are part ofof thethe samesame group?group?

ItIt mightmight meanmean thatthat patients have a patients have a fundamentalfundamental 
impairmentimpairment atat expectingexpecting future future eventsevents..



In In sumsum,,
ImpairedImpaired expectanctyexpectancty in patients in patients mightmight bebe due to due to 

disturbeddisturbed attentionalattentional toptop--downdown control or to control or to thethe 
enlargedenlarged timetime windowwindow itselfitself..

WeWe expectexpect thisthis question to question to bebe soonsoon resolvedresolved??????

NextNext question question willwill thenthen regard regard thethe implication implication ofof 
thisthis impairmentimpairment, , concerningconcerning visualvisual organizationorganization 
but but alsoalso otherother cognitive cognitive functionsfunctions..

TheThe aimaim herehere isis to to getget a more a more completecomplete picturepicture ofof 
howhow cognitive cognitive impairmentsimpairments interactinteract andand leadlead to to 
clinicalclinical symptomssymptoms in patients. in patients. 
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