
A"linear"based"neural"network"was"finally"selected"with"three"independent"predictor"variables."The"

predic9on"error"was"less"than"or"equal"to"three"units"in"83%"and"less"than"or"equal"to"four"in"91%."

The" Salzburg" Demen9a" Test" Predic9on" (SDTP)" had" a" sensi9vity" of" 94%" (95%" CI:" 87%O97%)" for"

classifying"demen9a"correctly"(Tab"1.)"if"only"the"MMSE"was"used"for"classifica9on"and"96%"if"the"

whole" test" baSery" (Consor9um" to" Establish" a" Registry" for" Alzheimer’s" Disease" (CERAD),"MMSE)"

was"used"for"classifica9on."The"specificity"was"68%"(95%"CI:"57%O77%)"if"the"MMSE"was"used"and"

70%"if"the"whole"test"baSery"(MMSE"+"CERAD)"was"used"for"demen9a"classifica9on. 

Results 

References:)

Bishop,"C."(2000)."Neural'networks'for'pa0ern'recogni4on:"Oxford"university"press."
Bland,"J."M.,"&"Altman,"D."G."(2010)."Sta9s9cal"methods"for"assessing"agreement"between"two"methods"of"clinical"measurement."Interna4onal'Journal'of'Nursing'Studies,'47
(8),"931O936."doi:"10.1016/j.ijnurstu.2009.10.001"

Borson,"S.,"Scanlan,"J."M.,"Hummel,"J.,"&"Gibbs,"K."(2005)."Implementa9on"of"universal"cogni9ve"screening"in"primary"care:"Ini9al"results."Alzheimer's'and'Demen4a,'1(1),"89.""
Braekhus,"A.,"Laake,"K.,"&"Engedal,"K."(1992)."The"MiniOMental"State"Examina9on:"iden9fying"the"most"efficient"variables"for"detec9ng"cogni9ve"impairment"in"the"elderly."J'
Am'Geriatr'Soc,'40(11),"1139O1145.""
Callahan,"C."M.,"Unverzagt,"F."W.,"Hui,"S."L.,"Perkins,"A."J.,"&"Hendrie,"H."C."(2002)."SixOitem"screener"to"iden9fy"cogni9ve"impairment"among"poten9al"subjects"for"clinical"

research."Med'Care,'40(9),"771O781."doi:"10.1097/01.mlr.0000024610.33213.c8"

Chen,"C.OY.,"Leung,"K.OK.,"&"Chen,"C.OY."(2011)."A"quick"demen9a"screening"tool"for"primary"care"physicians."Archives'of'Gerontology'and'Geriatrics,'53(1),"100O103."doi:"
10.1016/j.archger.2010.06.008"

d'Orsi,"E.,"André"Junqueira,"X.,"Daniel,"S.,"Emil,"K.,"&"Luiz"Roberto,"R."(2009)."Temporal"orienta9on"is"the"best"discrimina9ve"item"of"the"Folstein's"Mini"Mental"Status"

Examina9on."Alzheimer's'and'Demen4a,'5(4,"Supplement"1),"P275OP275."doi:"10.1016/j.jalz.2009.04.356"

Davidson,"J."E.,"Irizarry,"M."C.,"Bray,"B."C.,"WeSen,"S.,"Galwey,"N.,"Gibson,"R.,"."."."Monsch,"A."U."(2010)."An"explora9on"of"cogni9ve"subgroups"in"Alzheimer's"disease."J'Int'
Neuropsychol'Soc,'16(2),"233O243."doi:"10.1017/s1355617709991160"
Folstein,"M."F.,"Folstein,"S."E.,"&"McHugh,"P."R."(1975).""MiniOmental"state"":"A"prac9cal"method"for"grading"the"cogni9ve"state"of"pa9ents"for"the"clinician."Journal'of'
Psychiatric'Research,'12(3),"189O198."doi:"10.1016/0022O3956(75)90026O6"
Hill,"T."L.,"P."(2007)."STATISTICA"10.0."Tulsa,"OK:"StatSoo.""

eOmail:"A.Kaiser@salk.at)

Lou,"M."F.,"Dai,"Y."T.,"Huang,"G."S.,"&"Yu,"P."J."(2007)."Iden9fying"the"most"efficient"items"from"the"MiniOMental"State"Examina9on"for"cogni9ve"func9on"assessment"in"older"Taiwanese"

pa9ents."J'Clin'Nurs,'16(3),"502O508."doi:"10.1111/j.1365O2702.2005.01551.x"
MaShews,"F."E.,"Stephan,"B."C."M.,"Khaw,"K.OT.,"Hayat,"S.,"Luben,"R.,"Bhaniani,"A.,"."."."Brayne,"C."(2011)."FullOscale"scores"of"the"Mini"Mental"State"Examina9on"can"be"generated"from"an"
abbreviated"version."Journal'of'Clinical'Epidemiology,'64(9),"1005O1013."doi:"10.1016/j.jclinepi.2010.11.014"
Roca,"R."P."(1987)."Bedside"cogni9ve"examina9on."Psychosoma4cs,'28(2),"71O76."doi:"10.1016/s0033O3182(87)72566O3"
Rosselli,"M.,"Tappen,"R.,"Williams,"C.,"&"Salva9erra,"J."(2006)."The"rela9on"of"educa9on"and"gender"on"the"aSen9on"items"of"the"MiniOMental"State"Examina9on"in"Spanish"speaking"Hispanic"

elders."Archives'of'Clinical'Neuropsychology,'21(7),"677O686."doi:"10.1016/j.acn.2006.08.001"
SchmiS,"F."A.,"Mendiondo,"M."S.,"Kryscio,"R."J.,"&"Ashford,"J."W."(2005)."A"Brief"Alzheimer’s"screen"for"Use"in"clinical"prac9ce."Alzheimer's'and'Demen4a,'1(1,"Supplement),"S89."doi:"10.1016/
j.jalz.2005.06.312"

SchultzOLarsen,"K.,"Lomholt,"R."K.,"&"Kreiner,"S."(2007)."MiniOMental"Status"Examina9on:"A"short"form"of"MMSE"was"as"accurate"as"the"original"MMSE"in"predic9ng"demen9a."Journal'of'
Clinical'Epidemiology,'60(3),"260O267."doi:"10.1016/j.jclinepi.2006.06.008"
Wolfram"Research,"I."(2008)."MATHEMATICA"7.0."Champaign,"IL"

"Xu,"G.,"Meyer,"J."S.,"Huang,"Y.,"Du,"F.,"Chowdhury,"M.,"&"Quach,"M."(2003)."Adap9ng"miniOmental"state"examina9on"for"demen9a"screening"among"illiterate"or"minimally"educated"elderly"
Chinese."Int'J'Geriatr'Psychiatry,'18(7),"609O616."doi:"10.1002/gps.890"
"Oswald"W.D.,"Rödel,"G."(1995),"Das"SIMAOProjekt."GedächtnistrainingO"Ein"Programm"für"Seniorengruppen"(2."Auflage"1998)."Hogrefe"Verlag,"Göwngen."

Ar9ficial"Neural"network"model:"We"tried"to"find"a"mathema9cal"model"to"predict"the"MMSEOscore"

with"only"few"ques9ons."In"order"to"iden9fy"and"test"a"subset"of"variables"which"can"predict"the"

MMSEOscore"with"high"accuracy,"an"approach"with"ar9ficial"neural"networks"was"used."As"it"is"

pointed"out"by"Bishop"et"al,"2000,"it"is"crucial"not"only"to"find"a"sta9s9cal"model"which"performs"well"

with"given"data,"but"to"find"a"reliable"model"which"performs"well"in"new"previously"unseen"data"

(generaliza9on"of"the"model"to"new"data)."For"doing"so"Bishop"et"al,"(Bishop,"2000)"recommends"a"

split"of"data"into"a"learning,"verifica9on"and"test"sample"with"ra9o"2:1:1"which"is"based"on"random"

numbers"generated"by"a"computer."In"the"learning"sample,"linear"networks,"radial"based"neuronal"

networks"and"threeOlayer"perceptron"networks"with"different"network"architectures"were"

constructed"(Bishop,"2000)."Finally,"the"performance"of"the"network"is"analyzed"by"using"data"of"the"

independent"test"sample"solely."All"sta9s9cal"analyses"were"done"by"using"STATISTICA"10.0""(

Hill,"2007)"and"MATHEMATICA"7.0"(Wolfram"Research,"2008)."The"neural"networks"were"designed"

and"tested"by"using"STATISTICA"Neural"Networks.""The"predic9on"with"only"three"items"works"quite"

precise"(Fig"1.),"taking"into"account"the"very"short"and"reduced"screening."

Methodology 

Objektive 
To" develop" a" shorter," more" sensi9ve," and" more" specific" demen9a" screening" tool," which"

allows" to" predict" the" MiniOMental" Status" Examina9on" score" (MMSE)" with" just" three"

ques9ons." This" is" achieved"by"mul9plying"each"ques9on"outcome"with"a"weigh9ng" factor,"

which"was"calculated"with"ar9ficial"neural"networks"(ANN). 

The"Salzburg"Demen9a"Test"Predic9on"is"a"one"

minute"demen9a"screening,"convenient"for"

cogni9ve"assessment"on"bedside"or"in"the"office"

sewng."The"biggest"advantage"of"the"SDTP"

compared"to"other"short"screenings"is"very"high"

sensi9vity"and"beSer"specificity."The"

psychometrics"are"convincing,"given"the"high"

sensi9vity"and"specificity,"thus"allowing"well"

directed"planning"of"diagnos9c"and"therapeu9c"

strategies."

Conclusion 

Tab"1."Comparison"of"different"screenings"and"cutOoffs."Only"the"SDTP"reaches"a"high"specificity"and"an"acceptable"specifi9y."

Figure"1."Predic9on"error"of"the"SDTP."50.8%"are"predicted"with"only"one"point"

devia9on,"71,8%"with"maximal"two"point"devia9on."

SALZBURG DEMENTIA TEST PREDICTION"

1) Weekday: exact without hints"

2) Year: exact including millennium (you were born in 19xx, and now we have?)"

3) Three attempts RADIO backwards (best trial counts, transpositions of letters count as 
one point    (e.g.: ODIAR = 4, ODAR = 4, IODAR = 4, ODIRA =3, ORADIO = 1)         "

1) weekday one Point" 2) year one Point" 3) radio 5 points" predicted MMS"
weekday: right" year: right" spelling: 5/5" 28"
weekday: right" year: right" spelling: 4/5" 26"
weekday: right" year: right" spelling: 3/5" 24"
weekday: right" year: right" spelling: 2/5" 22"
weekday: right" year: right" spelling: 1/5" 20"
weekday: right" year: right" spelling: 0/5" 18"
weekday: wrong" year: right" spelling: 5/5" 24"
weekday: wrong" year: right" spelling: 4/5" 23"
weekday: wrong" year: right" spelling: 3/5" 21"
weekday: wrong" year: right" spelling: 2/5" 19"
weekday: wrong" year: right" spelling: 1/5" 17"
weekday: wrong" year: right" spelling: 0/5" 15"
weekday: right" year: wrong" spelling: 5/5" 24"
weekday: right" year: wrong" spelling: 4/5" 22"
weekday: right" year: wrong" spelling: 3/5" 21"
weekday: right" year: wrong" spelling: 2/5" 19"
weekday: right" year: wrong" spelling: 1/5" 17"
weekday: right" year: wrong" spelling: 0/5" 15"
weekday: wrong" year: wrong" spelling: 5/5" 21"
weekday: wrong" year: wrong" spelling: 4/5" 19"
weekday: wrong" year: wrong" spelling: 3/5" 17"
weekday: wrong" year: wrong" spelling: 2/5" 15"
weekday: wrong" year: wrong" spelling: 1/5" 13"
weekday: wrong" year: wrong" spelling: 0/5" 11"
> 25 no dementia"
18-24 possible mild dementia"
8-17 possible moderate dementia              "

Classifica9on" MMSE<25/30" MMSE<24/30" MMSE+CERAD"

Sensi9vity" Specificity" Sensi9vity" Specificity" Sensi9vity" Specificity"

SDTP<25" .94" .68" .97" .62" .96" .7"

SDTP<24" .82" .9" .87" .86" .83" .91"

8Oitem" .97" .41" .98" .37" .97" .4"

Chandler" .75" .7" .75" .64" .77" .73"

MMSE"predic9on"="11.28"+"weekday*3.509"+"year*3.64"+"spell*1.907"

Tab."1"

Fig."1"

Tab."2"


