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An assessment scale is mostly seen ssoae carg but not at all
as afunctional or logical expression

A score card basicalypunts the occurencef truth values, so
AlQa | ljdzA 0S &dza LA OA2dza YAE ;
truth values are allowed to become numbers.

Information in functional and logical expressions gmiaotly
typed a2 OGKFG O0KS QOFftdzSQ 2F
typed.
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A.Burns B.Lawlor S. Craigdssessmerfscales in Old Age Psychig@e edition),
InformaHealthcare, 2009.

EXAMPLE

V Geriatric Depression Scale, GDS
V Ischaemic Score (Hackinski)
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A.Burns, BLawlor S. Craigdssessment Scales in Old Age Psych@wgdition),
InformaHealthcare, 2009.

EXAMPLE cont.

With nocturnal confusionsomatic complaintsemotional incontinenceandhistory of
hypertension and strok8s RSLINKaaA 2y Fd émé GALEA | C
RSYSYUAl Qo

Before observation of depression, the patient may have been treated for AD
with acetylcholinesterase inhibitors.

With guidelines as the base for decisioaking, expressions and rules must be
logical.

A rejection a null hypothesis as such cannot be converted to a logical statement
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John seems now more depressive ...

Maybe the inhibitor drugs for his cognitive decline have no effect?

On a GD35 scale he might be aB) ...

Should we look into it?

2 Kl GQa Ay GKS NBO2NRK

He had a stroke last year, and he uses antihypertensives ...

¢KS NBO2NR aléa !5z o0dzi Y80S AGQa

All this is informal data, but by character more logical, and may e.chom& care
environmentbe a starting point for a process of information gathering and
observations eventually leading to a new differential diagnosis of dementia.

Severity and care levels are also to be considered.
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Terminological developments related to this work has been partly supported by the
EuropeamAAL(Ambient Assisted Livin@all 4project AiB (Ageing in Balance).
and appear in AiB public deliverables

D1.1 Risk Factor for Falls
D1.2 Fall Risk Modelling

D1.3 Verification of the Multifactorial Fall Risk Model and Guidelines for its Adaption

Focus in AiB is on falls, lthe overall scope is geriatric assessment

Ageing in Balance
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Assessment Scales

DEMENTIA

m

DEPRESSION

non-cognitive

DELIRIUM

NUTRITION

Substancerelated

PAIN

QUALITY OF LIFE

CAREGIVER

Reference
A. Burns, BLawlor S. Craighssessment Scales in Old Age Psychi@agond Editiorinforma, 2009. © Four Computing Oy



Fall Risk Factors and Fall Risk Assessment

Postural control

Medical factors

Environmental

Psychological factors

Geriatric assessment

Reference
AAL Call4AiBprojectdeiverabled1.1, D1.2, D1.3 © Four Computing Oy



Medical and social
data and record

Geriatric

assessment

Fall risk
assessment

DEMENTIA FALL

cognitive

DEPRESSION
non-cognitive DELIRIUM
NUTRITION

Substance-related

PAIN

QUALITY OF LIFE

CAREGIVER

Postural control
Medical factors

Drugs

Environmental

Psychological factors

Geriatric assessment




If you want to do a cohort study or perform a clinical trial,
y2dz YI & UONIYRAUGAZ2YEFEEE GNB (2

but ...
If you want to integrate your fine results e.g. in a context of

care pathways, involving guidelines and support systems for
older persons, you need to be more logical.

You need to be logically strict about your variables and
expressions
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The assessment scale framewaik D, Observé\ssesdecidg
provided byr-our Computingis also part of the conceptual
framework underlying the production of Deliverable 2.2 on a
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OAD at IAGG 2009

Assessment Scales and Consensus Guidelines

MATHEMATICS

Text based assessment scales

i
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stroke three years ago

medication for hypertension

vascular dementia possible? (Hackinski)
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for higher scores, consider
testing forMajor Depressive Episode

for updated cognitive decline assessment



The underlyindogic and mathematic®f geriatric assessment ...

Available online at www.sciencedirect.com

SciVerse ScienceDirect

uzzy

sets and systems

Fuzzy Sets and Systems IHE(REEN) RRD—-010

www.elsevier.com/locate/fss

Fuzzy terms

Patrik Eklund®, M.Angeles Galan®!, Robert Helgesson™*, Jari Kortelainen®



Information in an expression strictly typed,
andthe type of the value of the expression is also typed.

= : type X type — type
X : type X type — type
nat,bool :(— type
bool3.bool4d.....booln :— type
boolf, bool3;. booldy, . ... boolnj :(— type
boolStandardAssessmentScale :(— type
Observation :— type
GerontologicalCondition :— type
Dementia. ADL, Depression,Nutrition :— type
CognitiveDementia, Non—CognitiveDementia :(— type
GlobDetS, Hackinski :— type
P.Assessment, AssessmentScale : type — type
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DementiaDiagnosis :— Assessment(Dementia)
CognitiveImpairment,FallRiskAssessment :— P(AssessmentScale)
MMSE, GDS. NPI :— AssessmentScale

StandardAssessmentScale :— (boolStandardAssessmentScale” = nat)

FES—1I :— (bool45'® = nat)

All these notions can be made mathematically and logically very precise,
2 GKFG faz dzyOBNIidz3 K G Hed K&/ ROEW I g8 |

There is no claim that there is a unique way to do this, but there is a claim that
whatever way we choose, it can be made logically and mathematically very precise.

Note that Truthand Probablityare two different things,
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P. Eklund, Signatures for assessment, diagnosis and decitston-making in
ageing, E. Hilllermeier; R. Kruse, and F. Hoffmann (Eds.): TIPMU 2010,
Part II, CCIS 81, Springer-Verlag Berlin Heidelberg, 2010, 271-279.

GD*4 . 1. Are you basically satisfied with your life? (NO/yes)
2. Do you feel that your life is empty? (no/YES)
3. Are you afraid that something bad is going to happen to you? (no/YES)
4. Do you feel happy most of the time? (NO/yes)

2 KSYy R2 S 20aSNWS || Qy2Q YR ¢6KSY R2 ¢

What is the quality of trlat observation? X
2 Kl Aad GKS £ljdz2rt AdGeé 2N €¢ GNHzZA G662 NI KAY S

Should we and/or can we make a disctinction between the observer and the observatior
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can be ackumulated to provide an overall trustworthiness of the final assessment like
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P. Eklund, Signatures for assessment, diagnosis and decitston-making in
ageing, E. Hiilllermeier, R. Kruse, and F. Hoffmann (Eds.): TPMU 2010,
Part II, CCIS 81, Springer-Verlag Berlin Heidelberg, 2010, 271-279.

& | ADY grablengs ansynptomsof depression.
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In home care: Patrick making a house call in John’s home:

Patrick: Let me help you with that rollator.

John: Yes .. Auhh! .. My knee always reminds me.
Patrick: Life treats you ..

John: No longer in the best of ways.

Patrick: Okey, there you go. Can you move?
John: I'll try ..

In primary care: John visiting Cindy at the health care centre to update his medications:

Cindy: Okey, these are now your new pills. Be sure always to take them
on time.

John: Thank you.
Cindy: Anything else we can do for you?

John: No, thank you, I'm fine. SME 4
Cindy: Otherwise life treating you well? = gamw
John: Yes, yes, ... everything is ok. Z =

‘e



P. Eklund, Signatures for assessment, diagnosis and decitston-making in
ageing, E. Hiilllermeier, R. Kruse, and F. Hoffmann (Eds.): TPMU 2010,
Part II, CCIS 81, Springer-Verlag Berlin Heidelberg, 2010, 271-279.

cos e Lo I

o Cinc
True y
probable X
POSSlble X 0 “O’O “YT l,) é "Qé "Y‘l é 'Q
False o o o "00"Y1 VEQEDET [ C

Which one of the observer®QO"Yt or'O0°Yt A& Y2NB € 0 NHza (¢
in producing the overall observation

‘00 "Y1 € a QI i € ¢

and how should we logically ackumulate the many f dzS R Qf 20t Q
SMEg
e,

&3
Z/ Rk
Fprs

[’]

Vr\
&
h



MORE EXAMPLES ...

Tranquilizers/Sedatives
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or something else.

2 KGO AT 2yS aitdzBEYHERRAIESERYEA BSNRA DA (4 ¢
larger selection of sedativeBpw do we compare these studi@s

2 S R 2yil€ss studies are more specific about typing their information.



Less natural language in descriptions of information structutds

More logic and mathematicdl!

Otherwise we cannot compare studies,

and we cannot convert results of hypothesis testing
to rules appearing in guidelines.



Numbers stating that a null hypothesis has been rejected is
not enough for use in a rule base implmenting a guideline.

¢KS Qfly3dzaZ-3SQ 2F KeLRUKSaAa

¢KS Qfly3dzZZ3SQ 2F 3TdzA RSt Ay Sa
and needs to be based on strict mathematical logic if we are
to implement them in a computer.

Further,information andprocessmust be intertwined (but
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ADL

ADL

ADL

ADL

DEPRESSIO

DEPRESSIO

DEMENTIA, koanitiivinen
DEMEMNTIA, kognitiivinen
DEMENTIA, ei-kognitiivinen
DEMENTIA, ei-kognitiivinen
DEMENTIA, ei-kognitiivinen
DEMENTIA, ei-kognitiivinen
DEMENTIA, ei-kognitiivinen
DEMENTIA/ADL

KIPU

RAVITSEMUS

RAVITSEMUS

RAVITSEMUS

PAIHTEET

NI
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Muut tiedot

pad

Basic Activities of Daily Living
Instrumental Activities of Daily Living
... mihin asiakas pystyy ...

RAVA

Geriatric Depression Scale

Genatric Depression Scale

Mini Mental State Examination

Clock Test

Meuropsychiatric Inventory
Meuropsychiatric Inventory
Meuropsychiatric Inventory
Meuropsychiatric Inventory
Meuropsychiatric Inventory

Clinical Dementia Rating

Pain Assessment in Advanced Dementia
Mini Mutritional Assessment (©Nestlg)
Meuropsychiatric Inventory

MUST

alkoholi

Meuropsychiatnc Inventory
Sosiaalinen toimintakyky

HNPI-A, harhaluulot

MPI-B, aistiharhat

MPI-C, levottomuus/aggressiivisuus
MPI-E, ahdistuneisuus

MPI-F, kohonnut mieliala/euforia
CDR

PAINAD

MNAS

MPI-L, ruokahalu ja sydmisen hairidt
MUsST

AUDIT-G

MPI-K, uni

tina



HARHALUULOT

Seulontakysymys:

Onko potilaalla uskomuksia, joiden tieddtte olevan todellisuudenvastaisia? Vaittddkd han esimerkiksi, ettd thmiset ynttavidt
vahingoittaa hdnta tai varastaa haneltd? Onko potilas sanonut, ettd perheenjdsenet eivat ole keitd sanovat olevansa, tai ettd
koti el ole heiddn kotinsa? En tarkoita pelkdstdan epaluuloisuutta vaan sita, ettd potilas on todella vakuuttunuot sitd, etta

hianelle tapahtuu tillaista.

Lisdkysymykset:

1
2. Uskooko potilas,
3.
4
5

Uskooko potilas,

. Uskooko potilas,
. Uskooko potilas,

olevansa?

6.
7.

8. Uskooko potilas, ettd televisiossa ja lehdissd esiintyvadt ihmiset ovat todella hanen
kotonaan? (Ynttadkd potilas puhua heille tai olla muulla tavoin vuorovaikutuksessa heidan

Uskooko potilas,
Uskooko potilas,

kanssaan?)

. Uskooko potilas olevansa vaarassa tal ettd muut aikovat vahingoittaa hanta?

ettd muut varastavat hanelta?
ettd hanen puolisonsa on uskoton?

ettd hanen kodissaan asuu kutsumattomia vieraita?

ettd hanen puolisonsa tai muut thmiset evat ole keitd sanovat

ettd hanen asuntonsa el ole hdnen kotinsa?

ettd perheenjdsenet aikovat hylatd hdanet?

9. Onko hdnelld muita epatavallisia luuloja, joista en ole kysynyt?

Jos seulontakysymyksen vastaus on lisdkysymysten jdlkeen kylld, arvioi harhaluulojen yleisyys ja vaikeusaste, ja maarita

niistd hoitajalle aitheutuva psyykkinen stressi.
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