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The concept of psychopathology over time

• The supernatural model ( before the 18th century)
- psychopathology = possession by demons

- treatment = exorcism

Siegler & Osmond 1974

• The moral model (late 18th – early 19th century)
- abnormal behavior = deliberately adopted by the individual like

criminal behavior

- treatment = confinement & other punishments



The concept of psychopathology over time

• The medical model (since 19th century)
- psychopathology = product of natural causes (not necessarily

biological) identifiable by techniques of empirical sciences

- treatment is based on scientifically proven methods
Siegler & Osmond 1974



The medical model of psychopathology
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19th century psychiatric nosology

...frankly, was...

...a mess!



„I tried to bring some order 
into the tangle of the clinical 
presentations of my patients 
by trying to characterize their 
comments and behaviour as 

precisely as possible”

20th century descriptive phenomenology

Emil Kraepelin (1856-1926)

• 15 categories of mental 
illnesses

• dichotomy between
schizophrenia and manic-
depressive illness (based
on course of illness)



• K. Leonhard (1957): separation between unipolar and 
bipolar mood disorder

• validated J. Angst & C. Perris (1966)

• Family, twin & adoption studies revealed familial
relationships of phenoytpes

• Genetic basis of familiality

20th century descriptive phenomenology, 
epidemiology & genetics

Added more knowledge about psychiatric phenotypes

But: No clear operational criteria

Diagnoses remained unreliable



Babylonian Confusion



The neo-Kraepelinian movement (1970s) & 
operationalized phenotype definition

Feighner, Guze, Robins, Winokur

Spitzer, Endicott

Stringent, operational diagnostic criteria (RDC, DSM-III, 
DSM-III-R, DSM-IV)

Structured diagnostic interviews (SADS, SCID, DIGS)

Basis for phenotype characterization for genetic studies



Operationalized phenotype characterization

Manic episode (DSM-IV)



Diagnostic instrumentPhenotypic feature

Comprehenisve Phenotype Characterization

• BAS, SAS, AIMS, TDRS
• Questionnaire of side-effects
• Questionnaire of medical treatment

Drug effects (response, side-effects)

• McNeil-Sjöström Obstetric Complicat. ScaleObstetric complications

• Life-Events-Questionnaire
• Sexual and Non Sexual Abuse Questionnaire
• Parental Loss & Parental Bonding Quest.

Life events

• Premorbid Adjustment ScalePremorbid Adjustment

• Barrett Impulsive Scale
• Life History of Aggression

Impulsiveness  & Aggression

• Semi-structured assessment of medical and 
psychiatric history, of demography, suicidality
& family history

• SCID I/ SCID II/ FISC 
• PANSS, HAMD, MADRS, GAS, OPCRIT

Lifetime-Symptomatology & 
Functioning

SCID I/ SCID II/ FISC



Challenges that lie ahead

•• OperationalizedOperationalized criteriacriteria havehave provenproven reliablereliable and and validvalid

•• TheyThey werewere instrumental in instrumental in linkagelinkage and and associationassociation
findingsfindings

BUTBUT
•• CurrentCurrent psychiatricpsychiatric diagnosesdiagnoses cannotcannot yetyet bebe guidedguided byby

biologicalbiological datadata ((bloodblood test etc.)test etc.)

•• OperationalizedOperationalized criteriacriteria areare constructsconstructs and and subjectsubject to to 
changechange (DSM(DSM--IIIIII, DSM, DSM--IIIIII--RR, DSM, DSM--IVIV, DSM, DSM--VV...)...)

•• DSMDSM--diagnosesdiagnoses still still encompassencompass heterogenousheterogenous clinicalclinical
picturespictures



Challenges that lie ahead

Develop and use approaches that may help to Develop and use approaches that may help to 

define more homogenous phenotypes.define more homogenous phenotypes.



Toward greater phenotypic homogeneity

•• MacroMacro--phenotypesphenotypes
-- TauopathiesTauopathies: large : large groupgroup of neurodegenerative of neurodegenerative disordersdisorders

(Alzheimer, Pick, (Alzheimer, Pick, supranuclearsupranuclear palsypalsy) ) causedcaused byby mutationsmutations in in 
thethe genegene encodingencoding tautau

-- May May capturecapture thethe broadbroad effecteffect of of somesome genes on genes on pathwayspathways
-- DifficultDifficult to to formulateformulate in in thethe absenceabsence of of priorprior geneticgenetic findingsfindings

•• EndoEndo--phenotypesphenotypes
-- CloserCloser to to underlyingunderlying biologicalbiological mechanismmechanism
-- CriteriaCriteria to to bebe fulfilledfulfilled: : reliabilityreliability & & stabilitystability, , strongstrong associationassociation

withwith thethe phenotypephenotype of of interestinterest, , heritabilityheritability

•• SubSub--phenoytpesphenoytpes
-- Intuitive Intuitive approachapproach
-- SuccessfulSuccessful examplesexamples: : earlyearly onsetonset breastbreast cancercancer, , obeseobese

subtypesubtype of of diabetesdiabetes, , nonnon--syndromicsyndromic deafnessdeafness
-- CaveatCaveat: : overstratificationoverstratification maymay leadlead to to spuriousspurious findingsfindings



Sub-phenotyping

•• TraitsTraits mustmust bebe reliablereliable to to assessassess

•• ShouldShould bebe stablestable overover thethe cause of cause of illnessillness ((e.ge.g. . 
irritabilityirritability in in mostmost episodesepisodes of of maniamania))

•• TraitsTraits shouldshould bebe heritableheritable, at least , at least showshow familialfamilial
clusteringclustering



Sub-phenotyping in bipolar affective disorder

•• Joint Joint analysesanalyses in large in large samplessamples fromfrom Germany, Germany, 
AndalusiaAndalusia/Spain, UK, /Spain, UK, IrelandIreland, and , and thethe USUS

•• MixedMixed--effectseffects modelingmodeling of of famililalityfamililality of a of a broadbroad rangerange
of of phenotypicphenotypic featuresfeatures

•• StrongStrong familialityfamiliality observedobserved forfor substancesubstance abuseabuse, , 
alcoholismalcoholism, , psychosispsychosis, , historyhistory of of suicidesuicide attemptattempt, , 
episodeepisode frequencyfrequency, and , and levellevel of of socialsocial functioningfunctioning
((correctedcorrected pp--valuesvalues 0.00010.0001--0.03)0.03)

Assessment of familiality

Fisfalen et al., Am J Psychiatry, 2005
Schulze et al., Arch Gen Psychiatry, in press

•• CandidatesCandidates forfor covariatecovariate--basedbased approachesapproaches



Sub-phenotyping in bipolar disorder

•• „„TraditionalTraditional““ approachapproach: : 

diagnosediagnose -- genotypegenotype -- analyzeanalyze ((forwardforward geneticsgenetics))

•• Reverse Reverse phenotypingphenotyping: : 

geneticgenetic datadata usedused to to drivedrive newnew phenotypephenotype definitionsdefinitions

Reverse phenotyping



Reverse phenotyping

Schulze & McMahon, Human Heredity, 2004



Reverse phenotyping in bipolar disorder

Schulze et al., Am J Psychiatry, 2005



Reverse phenotyping & beyond

Bipolar patients showing
fronto-temporal volume
reduction compared to 
controls  (structural MRI)

Bipolar patients with a history
of persecutory delusions
compared to controls

Tost et al., in preparation



The path of psychiatric phenotyping

- 19th century

19th century

20th century

Last 4 decades

Future frontiers
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