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EvidenceEvidence BasedBased MedicineMedicine

GENERAL PRINCIPLESGENERAL PRINCIPLES



Evidence Based Medicine (EBM): Evidence Based Medicine (EBM): 
DefinitionsDefinitions

An approach to practicing medicine in which the An approach to practicing medicine in which the 
clinician is clinician is aware of the evidenceaware of the evidence in support of her in support of her 
clinical practice, clinical practice, and the strength of that evidenceand the strength of that evidence..
The process of The process of systematically finding, appraising, and systematically finding, appraising, and 
using contemporaneous research findingsusing contemporaneous research findings as the basis as the basis 
for clinical decisions.for clinical decisions.
The conscientious, explicit and judicious The conscientious, explicit and judicious use of current use of current 
best evidence in making decisionsbest evidence in making decisions about the care of about the care of 
individual patientsindividual patients



EBMEBM

DeDe--emphasizes intuition, unsystematic clinical emphasizes intuition, unsystematic clinical 
experience, and experience, and pathophysiologicpathophysiologic rationale as rationale as 
sufficient grounds for clinical decision making...sufficient grounds for clinical decision making...
Stresses the examination of evidence from clinical Stresses the examination of evidence from clinical 
researchresearch
Requires new skills of the physician...Requires new skills of the physician...



PalliePallie W, Carr DH.W, Carr DH. The McMaster Medical Education The McMaster Medical Education 
Philosophy in Theory, Practice and Historical PerspectivePhilosophy in Theory, Practice and Historical Perspective. . 
Medical Teacher, 9:59Medical Teacher, 9:59--71, 1987.71, 1987.

EvidenceEvidence--Based Medicine Working Group. Based Medicine Working Group. EvidenceEvidence--
Based Medicine. A New Approach to Teaching the Based Medicine. A New Approach to Teaching the 
Practice of MedicinePractice of Medicine. JAMA, 268:2420. JAMA, 268:2420--2425, 19922425, 1992

TWO BASIC REFERENCESTWO BASIC REFERENCES



The Former Paradigm, IThe Former Paradigm, I

1. Unsystematic observations from clinical 1. Unsystematic observations from clinical 
experience are a valid way of building and experience are a valid way of building and 
maintaining maintaining oneone´́ss knowledge about patient knowledge about patient 
prognosis, the value of diagnostic tests, and the prognosis, the value of diagnostic tests, and the 
efficacy of treatment.efficacy of treatment.

2. The study and understanding of basic 2. The study and understanding of basic 
mechanisms of disease and mechanisms of disease and pathophysiologicpathophysiologic
principles are a sufficient guide for clinical principles are a sufficient guide for clinical 
practice.practice.



The Former Paradigm, IIThe Former Paradigm, II

3. A combination of thorough3. A combination of thorough11 traditional medical traditional medical 
training and common sense is sufficient to allow training and common sense is sufficient to allow 
one to evaluate new tests and treatments.one to evaluate new tests and treatments.

4. Content expertise and clinical experience are 4. Content expertise and clinical experience are 
sufficient base from which to generate valid sufficient base from which to generate valid 
guidelines for clinical practice.guidelines for clinical practice.

1. Minucioso, completo, concienzudo...



The New Paradigm, IThe New Paradigm, I

1. Clinical experience .../... 1. Clinical experience .../... Systematic attempts to Systematic attempts to 
record observations in a reproducible and record observations in a reproducible and 
unbiased fashionunbiased fashion markedly increase the markedly increase the 
confidence one can have in knowledge about confidence one can have in knowledge about 
patient prognosis, the value of diagnostic tests, patient prognosis, the value of diagnostic tests, 
and the efficacy of treatment. In the absence of and the efficacy of treatment. In the absence of 
systematic observation systematic observation one must be cautious in one must be cautious in 
the interpretation of information derived from the interpretation of information derived from 
clinical experience and intuitionclinical experience and intuition, for it may at , for it may at 
times be misleading.times be misleading.



The New Paradigm, IIThe New Paradigm, II

2. The study and understanding of basic 2. The study and understanding of basic 
mechanisms of disease are necessary but mechanisms of disease are necessary but 
insufficient guides for clinical practice. insufficient guides for clinical practice. The The 
rationales for diagnosis and treatment, which rationales for diagnosis and treatment, which 
follow from basic follow from basic pathophysiologicpathophysiologic principles, principles, 
may in fact be incorrect, leading to inaccurate may in fact be incorrect, leading to inaccurate 
predictions about the performance of diagnostic predictions about the performance of diagnostic 
tests and the efficacy of treatmentstests and the efficacy of treatments..



The New Paradigm, IIIThe New Paradigm, III

3. Understanding certain rules of evidence is necessary 3. Understanding certain rules of evidence is necessary 
to to correctly interpret literaturecorrectly interpret literature on causation, prognosis, on causation, prognosis, 
diagnostic tests, and treatment strategy. .../...diagnostic tests, and treatment strategy. .../...

Clinicians must be ready to accept and live with Clinicians must be ready to accept and live with uncertaintyuncertainty and and 
to acknowledge that management decisions are often made in to acknowledge that management decisions are often made in 

the face of relative ignorance of their true impactthe face of relative ignorance of their true impact

The new paradigm puts a much lower value on authority

Physicians whose practice is based on an understanding of the underlying
evidence will provide superior patient care



EBM:ElEBM:El problema de los librosproblema de los libros

AlgunosAlgunos temastemas estestáánn frecuentementefrecuentemente obsoletosobsoletos
–– El El librolibro ““nacenace viejoviejo””

ErroresErrores
–– RecomendacionesRecomendaciones no no contrastadascontrastadas

SesgosSesgos (Biases)(Biases)
–– PrejuiciosPrejuicios del del autor/esautor/es
–– EjemploEjemplo: : RecomendacionesRecomendaciones de testde test



EBM & EBM & EBNpsicEBNpsic: Skills involved: Skills involved

Defining Defining clinical questionsclinical questions in a way that allows in a way that allows 
clear answersclear answers
Efficient Efficient searching for the best informationsearching for the best information to to 
answer the questionanswer the question
AppraisingAppraising the evidence to determine its strengththe evidence to determine its strength
Extracting the Extracting the clinical messageclinical message from the from the 
informationinformation
ApplyingApplying that information to onesthat information to ones’’ patientspatients



EBMEBM

SEARCHING THE SEARCHING THE BESTBEST
EVIDENCESEVIDENCES



Revisiones sistemRevisiones sistemááticas de la evidencia ticas de la evidencia 
cientcientíífica: motivos, Ifica: motivos, I

1.1.-- Variabilidad en los estilos de prVariabilidad en los estilos de prááctica clctica clíínica: nica: 
necesidad de especificar criterios de idoneidadnecesidad de especificar criterios de idoneidad

2.2.-- VariaciVariacióón en la utilizacin en la utilizacióón de recursos sanitariosn de recursos sanitarios

3.3.-- Aumento del gasto sanitario: necesidad de una Aumento del gasto sanitario: necesidad de una 
gestigestióón mn máás eficiente de los recursoss eficiente de los recursos

4.4.-- Exceso de informaciExceso de informacióón cientn cientíífica que no puede fica que no puede 
ser analizada ni asimilada con celeridad por los ser analizada ni asimilada con celeridad por los 
profesionalesprofesionales



Revisiones sistemRevisiones sistemááticas de la evidencia ticas de la evidencia 
cientcientíífica: motivos, IIfica: motivos, II

6.6.-- Existencia de influencias extraExistencia de influencias extraññas de base as de base 
cientcientíífica no demostrada.fica no demostrada.

7.7.-- Falsas presunciones Falsas presunciones fisiopatolfisiopatolóógicasgicas: hip: hipóótesis no tesis no 
contrastadas mediante estudios cientcontrastadas mediante estudios cientííficos de ficos de 
elevado rigor metodolelevado rigor metodolóógico.gico.

8.8.-- Aumento creciente de la demanda de servicios Aumento creciente de la demanda de servicios 
sanitarios: necesidad de encontrar el equilibrio entre sanitarios: necesidad de encontrar el equilibrio entre 
los criterios de equidad, eficiencia y calidadlos criterios de equidad, eficiencia y calidad



““DatabasesDatabases”” / / IndicesIndices bibliogrbibliográáficosficos

La informaciLa informacióón en el campo de la salud estaba bien organizada antes de n en el campo de la salud estaba bien organizada antes de 
la aparicila aparicióón de n de internetinternet

En la red hay mucha informaciEn la red hay mucha informacióón, buena, regular y mala.n, buena, regular y mala.
Existe diversos recursos de bExiste diversos recursos de búúsqueda. No todos son buenossqueda. No todos son buenos

Necesidad de desarrollar criterios y Necesidad de desarrollar criterios y ““filtrosfiltros”” de la masiva de la masiva 
informaciinformacióónn
Proyecto OMNI (Proyecto OMNI (OrganisingOrganising Medical Medical NetworkedNetworked InformationInformation))
–– Criterios de evaluaciCriterios de evaluacióón de recursos mn de recursos méédicos en dicos en internetinternet
–– http://http://omni.ac.ukomni.ac.uk

MedlineMedline..



TheThe NationalNational LibraryLibrary ofof MedicineMedicine
MedlineMedline
1997: Accesible a trav1997: Accesible a travéés de dos interfaces de la s de dos interfaces de la 
NLM:NLM:
–– PubMedPubMed: : http://http://www.ncbi.nlm.nih.gov/PubMedwww.ncbi.nlm.nih.gov/PubMed//
–– Internet Internet GratefulGrateful MedMed: : http://http://igm.nlm.nih.govigm.nlm.nih.gov//

Servicios privados comercializan aspecto de Servicios privados comercializan aspecto de labaselabase
de datosde datos
–– OVID.OVID. http://http://www.ovid.comwww.ovid.com//



PrPráácticas clcticas clíínicas: coste y beneficionicas: coste y beneficio

““Los gestores de la sanidad que deseen alentar a Los gestores de la sanidad que deseen alentar a 
los mlos méédicos a aplicar las prdicos a aplicar las práácticas clcticas clíínicas que nicas que 
tengan mejor balance entre coste y beneficio tengan mejor balance entre coste y beneficio 
deben afrontar un gran problema: los mismos deben afrontar un gran problema: los mismos 
mméédicos dicos --por no mencionar a los tpor no mencionar a los téécnicos cnicos 
ministerialesministeriales-- frecuentemente frecuentemente no saben cuno saben cuááles les 
son, entre tantas, las prson, entre tantas, las práácticas mcticas máás s 
eficaceseficaces”” ((CochraneCochrane))



CochraneCochrane (1979)(1979)

““Con toda seguridad, puede criticarse a Con toda seguridad, puede criticarse a 
nuestra profesinuestra profesióón porque no hayamos n porque no hayamos 
organizado un resumen crorganizado un resumen críítico, por tico, por 
especialidad o especialidad o subespecialidadsubespecialidad, adaptando , adaptando 
periperióódicamente, de todos los ensayos cldicamente, de todos los ensayos clíínicos nicos 
controlados que son relevantescontrolados que son relevantes””
CochraneCochrane fallecifallecióó en 1988, y en 1992 sus discen 1988, y en 1992 sus discíípulos pulos 
dieron su nombre a una ambiciosa iniciativa dieron su nombre a una ambiciosa iniciativa 
internacional...internacional...



La ColaboraciLa Colaboracióón n CochraneCochrane

Iniciativa internacional en EBM: Objetivo: Iniciativa internacional en EBM: Objetivo: 
realizar y promover la accesibilidad y las realizar y promover la accesibilidad y las 
revisiones revisiones sitemsitemááticasticas..
Su Su logologo: todo un ejemplo: todo un ejemplo



ColaboraciColaboracióón n CochraneCochrane: Logotipo: Logotipo

Ilustra la revisiIlustra la revisióón de siete ensayos cln de siete ensayos clíínicos nicos 
controlados (ECC). Tratamiento corto y barato de controlados (ECC). Tratamiento corto y barato de 
corticosteroidescorticosteroides dados a mujeres que con riesgo de dados a mujeres que con riesgo de 
adelantar prematuramente el parto.adelantar prematuramente el parto.
–– LLíínea horizontal: resultado de un ensayo. Cuanto mnea horizontal: resultado de un ensayo. Cuanto máás corta ms corta máás s 

cierto el estudio. cierto el estudio. 
–– LLíínea vertical: posicinea vertical: posicióón alrededor de la cual las ln alrededor de la cual las lííneas horizontales neas horizontales 

se concentrarse concentraríían si los dos tratamientos comparados tuviesen an si los dos tratamientos comparados tuviesen 
efectos similares.efectos similares.

El tratamiento reduce entre un 30% y un 50% la El tratamiento reduce entre un 30% y un 50% la 
probabilidad de muerte de los reciprobabilidad de muerte de los reciéén nacidosn nacidos



TheThe CochraneCochrane LibraryLibrary, I, I
Ofrece un acceso rOfrece un acceso ráápido y sencillo a evidencias de alta calidad sobre los pido y sencillo a evidencias de alta calidad sobre los 
efectos efectos --tanto beneficiosos como perjudicialestanto beneficiosos como perjudiciales-- de la atencide la atencióón sanitaria.n sanitaria.
Se actualiza cada tres meses.Se actualiza cada tres meses.

Incluye: Incluye: 
–– Base de datos Base de datos CocharneCocharne de revisiones sistemde revisiones sistemááticas (ticas (TheThe

CrochraneCrochrane DatabaseDatabase ofof SystematicSystematic ReviewsReviews--CDSR),CDSR),
–– Base de datos de ResBase de datos de Resúúmenes de revisiones de efectividad: menes de revisiones de efectividad: 

TheThe DatabaseDatabase ofof AbstractsAbstracts ofof reviewsreviews ofof EffectivinessEffectiviness--
DAREDARE

–– Registro Registro CochraneCochrane de Ensayos Clde Ensayos Clíínicos Controlados (nicos Controlados (TheThe
CrochaneCrochane ControlledControlled TrialsTrials RegisterRegister--CCTR)CCTR)



TheThe CochraneCochrane LibraryLibrary, II, II
Acceso libre a resAcceso libre a resúúmenes: menes: 
http://http://hiru.mcmaster.ca/cochrane/cochrane/reabstr/abihiru.mcmaster.ca/cochrane/cochrane/reabstr/abi
dx.htmdx.htm//
Toda la informaciToda la informacióón de evaluaciones crn de evaluaciones crííticas y ticas y 
resresúúmenes estructurados de revisiones sistemmenes estructurados de revisiones sistemááticas. ticas. 
Manual: Manual: CochraneCochrane HandbookHandbook,, glosario, contactos glosario, contactos 
entre grupos...entre grupos...
InformaciInformacióón adicional: Revisiones sobre metodologn adicional: Revisiones sobre metodologíía a 
o la guo la guíía a NettingNetting thethe EvidenceEvidence



QualityQuality ofof evidenceevidence ratingsratings forfor
therapeutictherapeutic modalitiesmodalities (AAN)(AAN)

ClassClass I:I: EvidenceEvidence providedprovided by by oneone oror more more wellwell--
designeddesigned randomizedrandomized, , controlledcontrolled clinicalclinical trialstrials..
ClassClass II:II: EvidenceEvidence providedprovided by by oneone oror more more wellwell--
designeddesigned clinicalclinical studiesstudies suchsuch as case control. as case control. 
CohortCohort studiesstudies, etc. (II.1, II.2, II.3), etc. (II.1, II.2, II.3)
ClassClass III:III: EvidenceEvidence providedprovided by by expertexpert opinionopinion, , 
nonrandomizednonrandomized historicalhistorical controlscontrols, , oror reportsreports ofof
oneone oror more.more.



StregthStregth ofof thethe recommendationsrecommendations (AAN)(AAN)
TypeType A:A: StrongStrong positivepositive recommendationsrecommendations, , basedbased onon ClassClass
I I evidevid., ., oror overwhelmingoverwhelming ClassClass II II evidevid. . whenwhen circumstancescircumstances
precludepreclude randomizedrandomized clinicalclinical trialstrials..

TypeType B:B: PositivePositive recommendationrecommendation, , basedbased onon ClassClass II II evidevid..

TypeType C:C: PositivePositive recommendationrecommendation, , basedbased onon ClassClass III III evidevid..

TypeType D:D: NegativeNegative recommendationrecommendation, , basedbased onon
inconclussiveinconclussive oror conflictingconflicting ClassClass II II evidenceevidence..

TypeType E:E: NegativeNegative recommendationrecommendation, , basedbased onon evidevid. . ofof
ineffectivenessineffectiveness oror lacklack ofof efficacyefficacy, , basedbased onon ClassClass II II oror
ClassClass I I evidevid..



EBM: EBM: ExampleExample 11

SelectedSelected Medical Subject Headings Medical Subject Headings 
((MeSHMeSH))



AD: Some Clinical Questions...AD: Some Clinical Questions...

Is there cognitive impairment?Is there cognitive impairment?
–– What is the best approach?What is the best approach?
–– What are the evidences about sensitivity and reliability of a What are the evidences about sensitivity and reliability of a 

test... (Psychometric characteristics)?test... (Psychometric characteristics)?

What is the cognitive pattern of the patient?What is the cognitive pattern of the patient?
–– What are the preserved and impaired cognitive abilities?What are the preserved and impaired cognitive abilities?
–– What evidences? statistical significance vs. effect sizes?What evidences? statistical significance vs. effect sizes?

Are the clinical cognitive findings compatible with...? Are the clinical cognitive findings compatible with...? 



SearchSearch

Medical Subject Headings (Medical Subject Headings (MeSHMeSH):):
AlzheimerAlzheimer’’s disease AND Neuropsychological test AND s disease AND Neuropsychological test AND 

Diagnosis AND Sensitivity AND Specificity ANDDiagnosis AND Sensitivity AND Specificity AND

Date:Date: December 3, 1999December 3, 1999
Result:Result: 108 papers108 papers
–– More frequent papers: Cognitive screening with brief testsMore frequent papers: Cognitive screening with brief tests

»» CDT, 7CDT, 7--min Screen, MMSEmin Screen, MMSE

–– MemoryMemory
–– Comparison of screening toolsComparison of screening tools
–– Neuropsychology vs. Neuropsychology vs. neuroimagingneuroimaging



CDT (Clock Drawing Test)CDT (Clock Drawing Test)
Royal DR, Royal DR, MulroyMulroy, , ChiodoChiodo et al. (1999)et al. (1999)

»» Executive functionsExecutive functions
BrodatyBrodaty & Moore (1997)& Moore (1997)

»» Three scoring methodsThree scoring methods
Gruber, Varner, Chen et el (1997)Gruber, Varner, Chen et el (1997)

»» Comparison with the Pfeiffer Short Portable Mental Status QComparison with the Pfeiffer Short Portable Mental Status Q
CachoCacho, , GarcGarcííaa, , ArcayaArcaya et al (1999)et al (1999)

»» Proposal: scoring methodProposal: scoring method
Mendez, Ala, Underwood (1992)Mendez, Ala, Underwood (1992)

»» Development of scoring criteriaDevelopment of scoring criteria
EstebanEsteban--SantillSantilláánn, , PraditsuwanPraditsuwan et al (1998)et al (1998)

»» In very mild DTAIn very mild DTA
WolfWolf--Klein, Silverstone, Klein, Silverstone, LewyLewy et al (1989)et al (1989)

»» Screening for DTAScreening for DTA



77--minute screeningminute screening

Solomon, Solomon, HirschoffHirschoff, Kelly et al (1998), Kelly et al (1998)



7 Minute Screen7 Minute Screen
Cognitive components of the tasksCognitive components of the tasks

Enhanced Enhanced CuedCued RecallRecall
–– Memory: visualMemory: visual--((““objectobject””))--semantic & verbalsemantic & verbal

Category FluencyCategory Fluency
–– Verbal fluency: semantic category (animals)Verbal fluency: semantic category (animals)

Benton Temporal Orientation TestBenton Temporal Orientation Test
–– Orientation in timeOrientation in time

Clock DrawingClock Drawing
–– VisuoconstructionVisuoconstruction: Visual imagery: Visual imagery--Constructional praxisConstructional praxis

Schooling & age

Schooling & age

Schooling & age

Schooling & age



MMSEMMSE

Werner, Werner, HeinickHeinick, Lin et al (1999), Lin et al (1999)
»» RepetitionRepetition

Leopold, Leopold, BorsonBorson (1997)(1997)
»» Alphabetical Alphabetical ““worldworld””

MonschMonsch, , FoldiFoldi, , ErminiErmini--FunfschilingFunfschiling et al (1995)et al (1995)
»» Improving the diagnostic accuracyImproving the diagnostic accuracy

Wells, Wells, KeylKeyl, Chase et al (1992), Chase et al (1992)
»» Reduced set of itemsReduced set of items



MemoryMemory

BuschkeBuschke, , KulanskyKulansky, Katz et al (1999), Katz et al (1999)
»» Memory impairment screenMemory impairment screen

OO’’CarollCaroll, Conway, , Conway, RynanRynan et al (1997)et al (1997)
»» Delayed word recallDelayed word recall (Alzheimer (Alzheimer vsvs Depression)Depression)

CoenCoen, Kirby, , Kirby, SwanwickSwanwick et al (1997)et al (1997)
»» Delayed word recallDelayed word recall test (depression test (depression vsvs mild DTA)mild DTA)

SoinienSoinien, , ScheltensScheltens (1998)(1998)
»» Early diagnostic indices of DTAEarly diagnostic indices of DTA



ComparisonsComparisons

Van Van GorpGorp, , MarcotteMarcotte, , SultzerSultzer et al (1999)et al (1999)
»» MMSE vs. MDRS: adjusting for age and schoolingMMSE vs. MDRS: adjusting for age and schooling

BurkartBurkart, , HeumHeum, Maier et al (1998), Maier et al (1998)
»» SIDAM, ADAS, MMSESIDAM, ADAS, MMSE



CombinationsCombinations

Tierney, Tierney, SzalaySzalay, Snow et al (1996), Snow et al (1996)
»» Proposal: Proposal: ReyRey--OCF (delayed) & WMS mental controlOCF (delayed) & WMS mental control

CahnCahn, Salmon, Butters et al (1995), Salmon, Butters et al (1995)
»» Differences between community and clinical samplesDifferences between community and clinical samples

DevanandDevanand, , FolzFolz, , GorlynGorlyn et al (1999)et al (1999)
»» Prediction: (modified) MMSE, Selective reminding test, Prediction: (modified) MMSE, Selective reminding test, 

Verbal Verbal fluencefluence, block design, block design



NeuropsychologyNeuropsychology-- NeuroimagingNeuroimaging

Muller, Muller, MollerMoller, , StippelStippel et al (1999)et al (1999)
»» SPECT/MMSESPECT/MMSE

WisserWisser, , ScheltensScheltens, , VerheyVerhey et al (1999)et al (1999)
»» RM/CAMCOGRM/CAMCOG

ZakzanisZakzanis (1998)(1998)
»» Tests: CVLT, WMSTests: CVLT, WMS--R (sensitivity); Images: specificityR (sensitivity); Images: specificity



Conclusions IConclusions I
Standardization: CrossStandardization: Cross--cultural adaptation guidelinescultural adaptation guidelines

The review: The majority of papers show The review: The majority of papers show 
important methodological limitationsimportant methodological limitations
Good/Good/excelentexcelent paper: paper: BuschkeBuschke, , KulanskyKulansky et al. et al. 
Screening of dementia with the memory impairment Screening of dementia with the memory impairment 
screen. Neurology, 1999; 52:231screen. Neurology, 1999; 52:231--238238



Conclusions IIConclusions II

Importance of age and education Importance of age and education 
adjustment: better classification accuracyadjustment: better classification accuracy
Guideline: Delayed recall memory tests Guideline: Delayed recall memory tests 
are recommended for the early diagnosis are recommended for the early diagnosis 
of ADof AD



EBMEBM

TESTS AND PROTOCOLSTESTS AND PROTOCOLS



Recommended neuropsychological test Recommended neuropsychological test 
battery... REASONSbattery... REASONS

Most sensitive to support a diagnosis?Most sensitive to support a diagnosis?
Theoretical speculation?Theoretical speculation?
Clinical experience?Clinical experience?
Clinical loreClinical lore11??
Subjective appraisal of the published literature?Subjective appraisal of the published literature?

TEST BATTERY WITH EMPIRICALLY
DERIVED TEST INCLUSION SENSITIVITIES

1. Saber o tradición popular



pp < 0.05 versus < 0.05 versus dd

pp = significaci= significacióónn
dd = tama= tamañño del efecto (o del efecto (sizesize effecteffect))



Patient mean - control mean
pooled standard deviation

Effect size estimate Effect size estimate dd

= d Overlap percent (OL%)

d > 3.0 OL% < 5

0.00          100.0
0.8   52.6
1.0 44.6
1.5 29.3
2.0 18.9
2.6 10.7
2.8 8.8
3.0 7.2
3.2 5.8
4.0 2.3

Complete discriminability
between

experimental and control groups

p < .05 (dichotomuos = “statistically significant”): What is the magnitude of effect?



EBM: EBM: ExampleExample 22

SelectionSelection ofof neuropsychologicalneuropsychological teststests



Recommended neuropsychological test Recommended neuropsychological test 
battery... REASONSbattery... REASONS

Most sensitive to support a diagnosis?Most sensitive to support a diagnosis?
Theoretical speculation?Theoretical speculation?
Clinical experience?Clinical experience?
Clinical loreClinical lore11??
Subjective appraisal of the published literature?Subjective appraisal of the published literature?

TEST BATTERY WITH EMPIRICALLY
DERIVED TEST INCLUSION SENSITIVITIES

1. Saber o tradición popular



DTADTA: : SELECTION OF TESTSSELECTION OF TESTS (Moss, Albert y Kemper, 1992), (Moss, Albert y Kemper, 1992), II
ATTENTIONATTENTION
–– Auditory Auditory ContinousContinous Performance TestPerformance Test
–– Letter cancellationLetter cancellation

EXECUTIVE FUNCTIONEXECUTIVE FUNCTION
–– Trail Making Test (TMT)Trail Making Test (TMT)
–– Proverb InterpretationProverb Interpretation
–– Wisconsin Card Sorting Test (WCST)Wisconsin Card Sorting Test (WCST)
–– Similarities subtest, WAISSimilarities subtest, WAIS--RR

LANGUAGELANGUAGE
–– Boston Naming Test (BNT), BDAB, writing sampleBoston Naming Test (BNT), BDAB, writing sample
–– HalsteadHalstead--WepmanWepman Aphasia Screening TestAphasia Screening Test
–– Wide Range Achievement TestWide Range Achievement Test--RevisedRevised
–– Controlled Word Association TestControlled Word Association Test



DTADTA: : SELECTION OF TESTSSELECTION OF TESTS (Moss, Albert y Kemper, 1992), (Moss, Albert y Kemper, 1992), IIII

VISUOSPATIALVISUOSPATIAL--VISUOMOTORVISUOMOTOR
–– Figure copyingFigure copying
–– Finger tappingFinger tapping

MEMORYMEMORY
–– Wechsler Memory Scale Wechsler Memory Scale -- RevisedRevised
–– Delayed Recognition Span Test (DRST)Delayed Recognition Span Test (DRST)
–– California Verbal Learning Test (CVLT)California Verbal Learning Test (CVLT)
–– ReyRey Auditory Verbal Learning Test (RAVLT)Auditory Verbal Learning Test (RAVLT)

BEHAVIOR, PERSONALITYBEHAVIOR, PERSONALITY
–– Profile of Mood StateProfile of Mood State
–– Visual Analog Depression ScaleVisual Analog Depression Scale



Measurement standards for individual patient useMeasurement standards for individual patient use
((PePeññaa--Casanova, Casanova, IntInt PsychogeriatricsPsychogeriatrics, 9:105, 9:105--114, 1997)114, 1997)

1.1.-- PracticalityPracticality
2.2.-- Extent of neuropsychological measuresExtent of neuropsychological measures
3.3.-- Depth of measurementDepth of measurement
4.4.-- CrossCross--sectional measurement precisionsectional measurement precision
5.5.-- Longitudinal measurement (monitoring) precisionLongitudinal measurement (monitoring) precision
6.6.-- ValidityValidity
7.7.-- StandardizationStandardization



Measurement standards for individual patient useMeasurement standards for individual patient use
((PePeññaa--Casanova, Casanova, IntInt PsychogeriatricsPsychogeriatrics, 9:105, 9:105--114, 1997)114, 1997)
3.3.-- Depth of measurementDepth of measurement

-- Minimal floor and ceiling effectMinimal floor and ceiling effect
4.4.-- CrossCross--sectional measurement precisionsectional measurement precision

-- Small standard errors of measurement.Small standard errors of measurement.
-- Internal consistencyInternal consistency

5.5.-- Longitudinal measurement (monitoring) precisionLongitudinal measurement (monitoring) precision

-- TestTest--retest reliability (>.90)retest reliability (>.90)
6.6.-- ValidityValidity

-- Construct: convergent and Construct: convergent and discriminantdiscriminant validityvalidity
-- Validity for Validity for indvidualindvidual patient applications: screening & patient applications: screening & 

diagnosis (sensitivity & specificity)diagnosis (sensitivity & specificity)
-- Sensitivity to longitudinal changeSensitivity to longitudinal change

7.7.-- StandardizationStandardization

-- Uniform administration and scoring proceduresUniform administration and scoring procedures



NeuropsychometricNeuropsychometric IssuesIssues
Reliability: stability of an assessment instrumentReliability: stability of an assessment instrument
–– Reliability coefficientReliability coefficient
–– IntraIntra--judge reliability, Interjudge reliability, Inter--judge (rater) reliabilityjudge (rater) reliability
–– ParallelParallel--form reliabilityform reliability
–– TestTest--retest reliabilityretest reliability
–– SplitSplit--half reliabilityhalf reliability

Validity: the extent to which a test measures the Validity: the extent to which a test measures the 
factor is intended to measure (factor is intended to measure (testtest´́ss usefulness)usefulness)
–– (Content validity. Construct validity)(Content validity. Construct validity)
–– DiscriminantDiscriminant validity. Convergent validityvalidity. Convergent validity
–– Predictive validity. Ecological validityPredictive validity. Ecological validity

Factor analysis: the identification underlying Factor analysis: the identification underlying 
variables in a large set of measuresvariables in a large set of measures



Patient mean - control mean
pooled standard deviation

Effect size estimate Effect size estimate dd

= d Overlap percent (OL%)

d > 3.0 OL% < 5

0.00          100.0
0.8   52.6
1.0 44.6
1.5 29.3
2.0 18.9
2.6 10.7
2.8 8.8
3.0 7.2
3.2 5.8
4.0 2.3

Complete discriminability
between

experimental and control groups

p < .05 (dichotomuos = “statistically significant”): What is the magnitude of effect?



AD: The reviewAD: The review ((ZakzanisZakzanis, Leach & Kaplan, 1999), Leach & Kaplan, 1999)

199 studies published between 1984 and 1997199 studies published between 1984 and 1997
7,156 patients with DAT 7,156 patients with DAT 
8,772 normal healthy controls8,772 normal healthy controls

Variables M SD Range N
DAT samples 36 41 6-354 199
Control samples 44 91 5-990 199
Patient´s age 71.6 4.4 61.7-86.9 192
Duration of illness (yrs) 3.6 1.4 0.6-7.0 44
Percentage of males 45.6 16.8 0.0-100 134
Patient´s education 12.5 2.3 5.1-18.0 162



DAT: Effect size DAT: Effect size by test resultsby test results in rank orderin rank order
ZakzanisZakzanis, Leach & Kaplan, 1999., Leach & Kaplan, 1999.

Neuropsychological test/
variable

N
d

M
d

SD
d

Min.
d

Max.
d

Nfs

WMS-R Mem Quotient 7 -4.64 1.26 -3.16 -6.16 3241

Buschke SRT del recall 4 -4.63 2.39 -1.99 -7.41 1848

CVLT long del free rec 4 -4.47 1.59 -3.02 -6.72 1784

CVLT long del cued rec 3 -4.02 0.42 -3.54 -4.30 1203

CVLT short del free rec 4 -3.90 0.43 -3.35 -4.38 1556

Mattis DRS mem scale 10 -3.77 0.89 -2.58 -5.05 3760

Rey-OCF delayed recall 7 -3.74 0.93 -2.95 -5.70 2611



DAT: Effect size DAT: Effect size by test resultsby test results in rank orderin rank order
ZakzanisZakzanis, Leach & Kaplan, 1999., Leach & Kaplan, 1999.

--4.64  WMS4.64  WMS--R memory quotientR memory quotient
--4.63  4.63  BuschkeBuschke SRT delayed recallSRT delayed recall
--4.47  CVLT long delay free recall4.47  CVLT long delay free recall
--4.02  CVLT long delay cued recall4.02  CVLT long delay cued recall
--3.90  CVLT short delay free recall3.90  CVLT short delay free recall
--3.77  3.77  MattisMattis DRS memory scaleDRS memory scale
--3.74  ROCF delayed recall3.74  ROCF delayed recall
--3.47  CVLT short delay cued recall3.47  CVLT short delay cued recall
--3.40  CVLT total recall trials 13.40  CVLT total recall trials 1--55
--3.36  WMS3.36  WMS--R logical memory II R logical memory II drdr
--3.31  RAVLT delayed recall3.31  RAVLT delayed recall
--3.11  3.11  BuschkeBuschke SRT total recallSRT total recall

--3.11  3.11  MattisMattis DRS total scoreDRS total score
--3.01  WMS3.01  WMS--R Visual R Visual reprodreprod. II del r. II del r
--3.00  CVLT recognition3.00  CVLT recognition
--2.94  CVLT list A trial 52.94  CVLT list A trial 5
2.74  CVLT false recognition2.74  CVLT false recognition
--2.73  MMSE2.73  MMSE
--2.66  CVLT list B2.66  CVLT list B
--2.64  ROCF immediate 2.64  ROCF immediate reprodreprod..
--2.60  RAVLT trial 12.60  RAVLT trial 1
--2.60  WMS2.60  WMS--R log. R log. memmem. I . I immimm recallrecall
--2.47  Semantic fluency2.47  Semantic fluency
--2.39  WAIS2.39  WAIS--R ArithmeticR Arithmetic

15%OL

10%OL

7,2%OL



DAT: Effect sizes by neuropsychological domainDAT: Effect sizes by neuropsychological domain
ZakzanisZakzanis, Leach & Kaplan, 1999., Leach & Kaplan, 1999.

Function Mean d SD d N Min. d Max.d
Delayed Recall 3.23 1.46 74 0.42 7.72

Memory adquisition 2.10 1.19 189 0.00 5.16

Verbal skill 1.64 0.93 149 0.00 4.66

Performance skill 1.58 1.04 107 0.00 6.29

Cog. Flexibility/Abst 1.49 0.77 122 0.07 3.42

Attention/conc 1.47 1.00 69 0.15 6.32

Manual dexterity 0.85 0.36 8 0.53 1.38



Dementia of the Alzheimer's Type:Dementia of the Alzheimer's Type:
Effect sizes by neuropsychological domainEffect sizes by neuropsychological domain
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DR: delayed recall; MA: memory acquisition; VS: verbal skills; PS: performance skills
CFA: cognitive flexibility-abstraction; AC: Attention/concentration; MD: manual dexterity



FTD: The reviewFTD: The review ((ZakzanisZakzanis, Leach & Kaplan, 1999), Leach & Kaplan, 1999)

8 studies published between 1985 and 19978 studies published between 1985 and 1997
88 patients with FTD88 patients with FTD
100 normal healthy controls100 normal healthy controls

Variables M SD Range N
FTD samples 11 3.5 7-16 8
Control samples 12.5 8.1 6-31 8
Patient´s age 64.3 1.8 63-68 8
Duration of illness (yrs) 3.3 1.1 1.8-4.8 6
Percentage of males 48.5 12.8 37-71 6
Patient´s education (yrs 11.9 3.9 6.6-17 8



FTD: Effect size by test results in rank orderFTD: Effect size by test results in rank order
ZakzanisZakzanis, Leach & Kaplan, 1999., Leach & Kaplan, 1999.

Neuropsychological test/
variable

N
d

M
d

SD
d

Min.
d

Max.
d

Nfs

Semantic fluency 1 -4.14 - -4.14 -4.14 413

WCST-categories achiev. 3 -3.28 2.58 -1.14 -6.14 981

MMSE 6 -3.14 1.33 -2.34 -5.78 1878

WAIS-R Perform. IQ 1 -2.52 - -2.52 -2.52 251

WAIS-R Block Design 1 -2.45 - -2.45 -2.45 244

WCST-perseverations 3 -2.30 0.82 1.26 2.74 687

COWAT 5 -2.29 0.94 -1.16 -3.57 1140



FTD: Effect sizes by neuropsychological domainFTD: Effect sizes by neuropsychological domain
ZakzanisZakzanis, Leach & Kaplan, 1999., Leach & Kaplan, 1999.

Function Mean d SD d N Min. d Max.d
Cog. Flexibiliy/Abst 2.28 0.98 12 1.16 4.14

Performance skill 1.42 0.91 6 0.36 2.52

Memory adqu. 1.29 0.83 14 0.13 2.50

Attention/conc 1.19 0.57 4 0.44 1.81

Delayed recall 1.08 0.78 10 0.18 2.95

Verbal skill 0.81 0.39 6 0.42 1.44

Manual dexterity - - - - -



FrontoFronto--TemporalTemporal--Dementia: Dementia: 
Effect sizes by neuropsychological domainEffect sizes by neuropsychological domain
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PPA: The reviewPPA: The review ((ZakzanisZakzanis, Leach & Kaplan, 1999), Leach & Kaplan, 1999)

22 studies published between 1982 and 199722 studies published between 1982 and 1997
55 patients with PPA 55 patients with PPA 
162 normal healthy controls162 normal healthy controls

Variables M SD Range N
PPA samples 3.0 2.5 1-10 22
Control samples 40 42 10-99 4
Patient´s age 62 5.6 51-73 22
Duration of illness (yrs) 8.1 2.9 4-12 13
Percentage of males 75 33 0-100 22
Patient´s education (yrs 12.2 5.8 6-20 4



PPA: Effect size results in rank orderPPA: Effect size results in rank order
ZakzanisZakzanis, Leach & Kaplan, 1999., Leach & Kaplan, 1999.

Neuropsychological test/
variable

N
d

M
d

SD
d

Min.
d

Max.
d

Nfs

Boston Naming Test 8 -6.06 2.87 -1.30 -10.7 4840

RAVLT delayed recall 3 -4.42 1.00 -3.27 -5.00 1323

Mattis DRS Total score 1 -3.74 - -3.74 -3.74 373

MMSE 2 -3.25 1.06 -2.50 -4.00 650

Mattis DRS init/persev s 1 -3.13 - -3.13 -3.1 3312

RAVLT trial 5 2 -3.09 1.07 -2.33 -3.85 616

WMS-R paired associat. 1 -2.12 - -2.12 -2.12 211



PPA: Effect sizes by neuropsychological domainPPA: Effect sizes by neuropsychological domain
ZakzanisZakzanis, Leach & Kaplan, 1999., Leach & Kaplan, 1999.

Function Mean d SD d N Min. d Max.d
Verbal skill 2.33 2.77 33 0.67 -10.69

Delayed recall 1.53 2.62 10 2.92 -5.00

Cog. Flexibility/Abst 1.26 1.12 17 0.60 -3.13

Memory adqu. 1.18 1.44 27 2.53 -3.85

Attention/conc 0.47 1.20 7 1.26 -2.00

Performance skill 0.01 0.95 3 2.33 -2.33

Manual dexterity - - - - -



Primary Progressive Aphasia:Primary Progressive Aphasia:
Effect sizes by neuropsychological domainEffect sizes by neuropsychological domain
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PSP: The reviewPSP: The review ((ZakzanisZakzanis, Leach & Kaplan, 1999), Leach & Kaplan, 1999)

23 studies published between 1987 and 199723 studies published between 1987 and 1997
229 patients with PSP229 patients with PSP
357 normal healthy controls357 normal healthy controls

Variables M SD Range N
PSP samples 10 5.4 3-25 23
Control samples 17 16.7 4-82 23
Patient´s age 66.4 5.4 55-85 23
Duration of illness (yrs) 3.8 0.9 2.1-4.9 13
Percentage of males 54.6 13.3 44-88 9
Patient´s education (yrs 11.1 2.9 8.5-15.3 10



PSP: Effect size results in rank orderPSP: Effect size results in rank order
ZakzanisZakzanis, Leach & Kaplan, 1999., Leach & Kaplan, 1999.

Neuropsychological test/
variable

N
d

M
d

SD
d

Min.
d

Max.
d

Nfs

Stroop word reading 1 -4.46 - -4.46 -4.46 445

Mattis DRS Total Score 1 -4.25 - -4.25 -4.25 424

Stroop color reading 1 -4.12 - -4.12 -4.12 411

WAIS-R Full Scale IQ 2 -3.60 0.39 -3.32 -3.87 718

WAIS-R Perform. IQ 2 -3.54 0.74 -3.02 -4.07 706

TMT part A 1 3.41 - 3.41 3.41 340

Purdue Pegboard bilat 2 -3.32 0.98 -4.01 -4.08 662



PSP: Effect sizes by neuropsychological domainPSP: Effect sizes by neuropsychological domain
ZakzanisZakzanis, Leach & Kaplan, 1999., Leach & Kaplan, 1999.

Function Mean d SD d N Min. d Max.d
Attention/conc 4.00 0.54 3 3.41 4.46

Performance skill 3.54 0.74 2 3.02 4.07

Manual dexterity 2.73 1.06 7 1.28 4.01

Cog. Flexibility/Abst 2.52 1.26 19 1.18 5.75

Verbal skill 2.11 1.01 0 0.43 3.85

Delayed recall 1.43 0.51 3 1.12 2.02

Memory adqu. 1.28 0.86 7 0.09 2.77



Progressive Progressive SupranuclearSupranuclear Palsy:Palsy:
Effect sizes by neuropsychological domainEffect sizes by neuropsychological domain
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DAT, FTD, PPA:DAT, FTD, PPA:
Effect sizes by neuropsychological domainEffect sizes by neuropsychological domain
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PSP, PSP, PDnDPDnD, PDD, HD: , PDD, HD: 
Effect sizes by neuropsychological domainEffect sizes by neuropsychological domain
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PDPD--NodemNodem: The review: The review ((ZakzanisZakzanis, Leach & Kaplan, 1999), Leach & Kaplan, 1999)

23 studies published between 1980 and 199723 studies published between 1980 and 1997
2120 2120 nondementednondemented patient with PDpatient with PD
2464 normal healthy controls2464 normal healthy controls

Variables M SD Range N
Nondem-PD samples 29 20 8-107 75
Control samples 24 14 5-90 75
Patient´s age 63 5.5 44-73 74
Duration of illness (yrs) 5.9 2.9 0.20-13 52
Percentage of males 61 9.4 44-80 45
Patient´s education (yrs 13.2 2.6 6.2-19 58



ParkinsonParkinson´́ss Disease Disease -- NondementedNondemented::
Effect sizes by neuropsychological domainEffect sizes by neuropsychological domain
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PDPD--demdem: The review: The review ((ZakzanisZakzanis, Leach & Kaplan, 1999), Leach & Kaplan, 1999)

23 studies published between 1987 and 199723 studies published between 1987 and 1997
588 demented patients with PD588 demented patients with PD
2464 normal healthy controls2464 normal healthy controls

Variables M SD Range N
Dem-PD samples 26 21 5-76 24
Control samples 29 20 5-90 24
Patient´s age 68 11 62-76 24
Duration of illness (yrs) 7.3 3.4 1.1-13 15
Percentage of males 68 17 38-100 13
Patient´s education (yrs 12.1 2.3 7-16 18



ParkinsonParkinson’’s Disease s Disease -- Demented:Demented:
Effect sizes by neuropsychological domainEffect sizes by neuropsychological domain
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PDPD--NondementedNondemented, PD, PD--Demented:Demented:
Effect sizes by neuropsychological domainEffect sizes by neuropsychological domain
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HuntingtonHuntington´́ss Disease:Disease:
Effect sizes by neuropsychological domainEffect sizes by neuropsychological domain
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MDD, MDD, SchSch, OCD:, OCD:
Effect sizes by neuropsychological domainEffect sizes by neuropsychological domain
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DAT DAT vsvs SchSch::
Effect sizes by neuropsychological domainEffect sizes by neuropsychological domain
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Neuropsychological test battery, INeuropsychological test battery, I

Primary memoryPrimary memory
–– WAISWAIS--R digit span forwardsR digit span forwards
–– ConsonatConsonat trigramstrigrams

Working memoryWorking memory
–– WAISWAIS--R digit span backwardsR digit span backwards
–– PASATPASAT
–– WAISWAIS--R arithmeticR arithmetic

Semantic memorySemantic memory
–– WAISWAIS--R R infomationinfomation
–– WAISWAIS--R vocabularyR vocabulary
–– NARTNART

Attention/ConcentrationAttention/Concentration
–– StroopStroop ColorColor--word word InterfInterf. Test. Test



Neuropsychological test battery, IINeuropsychological test battery, II

VisuoconstructionalVisuoconstructional skillsskills
–– WAISWAIS--R block designR block design
–– WAISWAIS--R object assemblyR object assembly
–– ROCF copy ROCF copy 

VisuoperceptualVisuoperceptual abilitiesabilities
–– Facial recognition (Benton)Facial recognition (Benton)
–– Hooper Visual Hooper Visual OrgnizationOrgnization TT
–– Judge of line orientationJudge of line orientation
–– WAISWAIS--R picture R picture completitioncompletition

Verbal skillsVerbal skills
–– COWATCOWAT
–– Semantic fluencySemantic fluency
–– Boston Naming TestBoston Naming Test

Cognitive flexibility/abstractCognitive flexibility/abstract
–– WAISWAIS--R similaritiesR similarities
–– WCST number of categoriesWCST number of categories
–– WCST WCST perseverativeperseverative responsesresponses



Neuropsychological test battery, IIINeuropsychological test battery, III

Immediate memoryImmediate memory
–– CVLT trial 5 totalCVLT trial 5 total
–– RAVLT trial 5 totalRAVLT trial 5 total
–– WMSWMS--R logical memory IR logical memory I
–– WMSWMS--R visual reproduction IR visual reproduction I
–– ROCF immediate reproductionROCF immediate reproduction

Delayed MemoryDelayed Memory
–– CVLT Delayed Free RecallCVLT Delayed Free Recall
–– CVLT Delayed Cued RecallCVLT Delayed Cued Recall
–– CVLT Delayed RecognitionCVLT Delayed Recognition
–– RAVLT Delayed RAVLT Delayed FreFre Recall WRecall W
–– RAVLT Delayed RecognitionRAVLT Delayed Recognition
–– WMSWMS--R logical memory IIR logical memory II
–– WMSWMS--R Visual reproduction IIR Visual reproduction II



Neuropsychological test battery, IVNeuropsychological test battery, IV

MoodMood
–– Beck depression inventoryBeck depression inventory
–– Hamilton Depression Rating ScHamilton Depression Rating Sc

IntelectualIntelectual functioningfunctioning
–– WAISWAIS--R Full IQR Full IQ

Complex Psychomotor SkillsComplex Psychomotor Skills
–– WAISWAIS--R Digit SymbolR Digit Symbol
–– StroopStroop Color Naming TestColor Naming Test
–– StroopStroop Word Reading TestWord Reading Test

Simple Motor SkillsSimple Motor Skills
–– Finger Tapping TestFinger Tapping Test
–– Grooved Pegboard TestGrooved Pegboard Test
–– Purdue Pegboard TestPurdue Pegboard Test



Conclusions IConclusions I

Effect sizes versus Effect sizes versus pp
The best batteryThe best battery



EBM: EBM: ExampleExample 33

MEASUREMENT STANDARDS MEASUREMENT STANDARDS 
AND LIKELIHOOD RATIOSAND LIKELIHOOD RATIOS



Operating Characteristics and Sampling:Operating Characteristics and Sampling:
Toward useful validitiesToward useful validities

Operating characteristics take into account the prevalence of a disorder
and the a priori probability that a patient may or may not have a disorder

Pre-test odds

Pre-test probability
1- Pre-test probability



Diagnostic test interpretation:Diagnostic test interpretation:
The use of likelihood ratiosThe use of likelihood ratios

A likelihood ratio for a A likelihood ratio for a given diagnostic test result given diagnostic test result give thegive the
odds odds that that test result comes from a person who has the that that test result comes from a person who has the 
disease for which the test was ordered.disease for which the test was ordered.
When the likelihood ratio is multiplied by the When the likelihood ratio is multiplied by the ““prepre--testtest”” odds odds 
that the patient has the disease, the product is the that the patient has the disease, the product is the ““postpost--testtest””
odds that the person has the disease.odds that the person has the disease.

PRE-TEST ODDS x LIKELIHOOD RATIO = POST-TEST ODDS

Sensitivity
1-Specificity



MMSE
Score

Likelihood
ratio

Post-test
odds

Post-test
Probability

24 11.15 1.98 0.6632

23 17.73 3.13 0.7578

22 32.44 5.73 0.8513

21 41.22 7.27 0.8792

20 114.52 20.21 0.9529

Sensitivity
1-Specificity

Pre-test odds * Likelihood ratio

Post-test odds
1 + Post-test odds

66.3%

75.7%

85.1%

87.9%

95.2%

Pre-test odds = Pre-test probability
1- Pre-test probability

NORMACODEM data

(Prevalence: 0.15; 15%) = 0.18

(0.18)

(Adjusted)

Prediction



Likelihood ratioLikelihood ratio

Greater than 10: largeGreater than 10: large
Between 5 and 10: moderateBetween 5 and 10: moderate
Between 2 and 4: smallBetween 2 and 4: small



Summary: Specificity > 90; LR >9.5Summary: Specificity > 90; LR >9.5
Cutting Sens Spec LR Pred. 15% rate

MMSE-Adj 24 85.5 92.3 11.1 66.3
23 78.3 97.5 17.7 75.7

ADAS-Adj 13 84.6 91.1 9.6 62.8
14 83.7 93.5 12.9 69.5

IDDD 36 81.9 95.0 16.3 74.3
37 80.1 95.5 18.1 76.2

RDRS-2 22 78.3 91.7 9.51 62.6
23 69.3 95.2 14.7 72,2

BDRS 4 85.5 92.3 11.1 66.2
4,5 81.9 94.4 14.6 72.0
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