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An assessment scale is mostly seen as a score card, but not at all 
as a functional or logical expression. 
 
 
A score card basically counts the occurence of truth values, so 
ƛǘΩǎ ŀ ǉǳƛǘŜ ǎǳǎǇƛŎƛƻǳǎ ƳƛȄ ƻŦ ŀǊƛǘƘƳŜǘƛŎ ŀƴŘ ƭƻƎƛŎ ƻǇŜǊŀǘƛƻƴǎΣ ŀƴŘ 
truth values are allowed to become numbers. 
 
 
Information in functional and logical expressions are strictly 
typedΣ ǎƻ ǘƘŀǘ ǘƘŜ ΩǾŀƭǳŜΩ ƻŦ ǘƘŜ ŜȄǇǊŜǎǎƛƻƴ ŎƻƳǇƭƛŜǎ ǿƛǘƘ ŀ ƎƛǾŜƴ 
typed. 
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A. Burns, B. Lawlor, S. Craig, Assessment Scales in Old Age Psychiatry (2nd edition), 
Informa Healthcare, 2009.  

EXAMPLE 
 
V Geriatric Depression Scale, GDS 
V Ischaemic Score (Hackinski) 
 
In GDS-пΣ ŀ ǎŎƻǊŜ ƻŦ н ƻǊ ƳƻǊŜ ΩƛƴŘƛŎŀǘŜǎ ŘŜǇǊŜǎǎƛƻƴΩΦ   
 
{ǘŀǘƛǎǘƛŎŀƭƭȅ ƛǘ ƳŜŀƴǎ ǘƘŀǘ ŀ έnull hypothesis with certain selected criteria has been 
rejectedέΦ  
 
But what is the logical meaning ƻŦ ΩƛƴŘƛŎŀǘŜǎ ŘŜǇǊŜǎǎƛƻƴΩΚ 
 
Lƴ IŀŎƪƛƴǎƪƛΣ ΩŘŜǇǊŜǎǎƛƻƴΩ ƛǎ no/yesΣ ŀƴŘ ƎƛǾŜǎ έм Ǉƻƛƴǘέ όƻǳǘ ƻŦ муύΣ ƛŦ ǇǊŜǎŜƴǘΦ  
 
Iƻǿ ƛǎ ΩŘŜǇǊŜǎǎƛƻƴΩ ǘǊŜŀǘŜŘ ƛƴ IŀŎƪƛƴǎƪƛΩǎ ǎŎŀƭŜΚ /ŀƴ ǿŜ ƘŀǾŜ D5{-4 = 3, and then 
έƛƴǎŜǊǘέ ǘƘŀǘ ǾŀƭǳŜ ǘƻ ƘŀǾŜ 5ŜǇǊŜǎǎƛƻƴ Ґ м ƛƴ ǘƘŜ LǎŎƘŀŜƳƛŎ {ŎƻǊŜΚ 
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A. Burns, B. Lawlor, S. Craig, Assessment Scales in Old Age Psychiatry (2nd edition), 
Informa Healthcare, 2009.  

EXAMPLE cont. 
 
With nocturnal confusion, somatic complaints, emotional incontinence, and history of 
hypertension and strokesΣ ŘŜǇǊŜǎǎƛƻƴ ŀǘ έмέ ǘƛǇǎ IŀŎƪƛƴǎƪƛ ƻǾŜǊ ǘƻ ΩƛƴŘƛŎŀǘƛƴƎ ǾŀǎŎǳƭŀǊ 
ŘŜƳŜƴǘƛŀΩΦ 
 
Before observation of depression, the patient may have been treated for AD 
with acetylcholinesterase inhibitors. 
 
 
 
With guidelines as the base for decision-making, expressions and rules must be 
logical. 
 
A rejection a null hypothesis as such cannot be converted to a logical statement. 
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²ƘŜƴ ƛǎ Řŀǘŀ έƳŜŘƛŎŀƭƭȅ ŀŎŎŜǇǘŀōƭŜέΣ  ƻǊ ŀŎŎŜǇǘŀōƭŜ ǘƻ ōŜ ǇŀǊǘ ƻŦ ŀ ōŀǎƛǎ ŦƻǊ ŘŜŎƛǎƛƻƴ-
ƳŀƪƛƴƎέΚ 
 

John seems now more depressive ...  
Maybe the inhibitor drugs for his cognitive decline have no effect? 
On a GDS-15 scale he might be a 8-10 ... 
Should we look into it? 
²ƘŀǘΩǎ ƛƴ ǘƘŜ ǊŜŎƻǊŘΚ 
He had a stroke last year, and he uses antihypertensives ... 
¢ƘŜ ǊŜŎƻǊŘ ǎŀȅǎ !5Σ ōǳǘ ƳŀȅōŜ ƛǘΩǎ ǾŀǎŎǳƭŀǊΚ 

 
All this is informal data, but by character more logical, and may e.g. in a home care 
environment be 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. 
 
²ƘŜǊŜ ƛǎ ǘƘŜ ōƻǊŘŜǊƭƛƴŜ ōŜǘǿŜŜƴ ΩƳŜŘƛŎŀƭΩ ŀƴŘ ΩǎƻŎƛŀƭΩΚ 
 
¢ƘŜǊŜ ƛǎ ŀ έmedical recordέΣ ōǳǘ ƛǎ ǘƘŜǊŜ ŀ έsocial recordέΣ ŀƴŘ Ƙƻǿ ǿƻǳƭŘ ǘƘŜȅ 
interact? 



Terminological developments related to this work has been partly supported by the 
European AAL (Ambient Assisted Living) Call 4 project 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, but the overall scope is geriatric assessment. 
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General Assessment Scales including Fall Risk Assessment 

© Four Computing Oy 
Reference 
A. Burns, B. Lawlor, S. Craig, Assessment Scales in Old Age Psychiatry, Second Edition, Informa, 2009. 
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Fall Risk Factors and Fall Risk Assessment 
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Reference 
AAL Call4, AiB project deiverables D1.1, D1.2, D1.3 
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If you want to do a cohort study or perform a clinical trial,  
yƻǳ Ƴŀȅ ǘǊŀŘƛǘƛƻƴŀƭƭȅ ǘǊȅ ǘƻ έǊŜƧŜŎǘ ȅƻǳǊ ƴǳƭƭ ƘȅǇƻǘƘŜǎƛǎέΣ 
 
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. 
 



The assessment scale framework OAD, Observe-Assess-Decide,  
provided by Four Computing, is also part of the conceptual 
framework underlying the production of Deliverable 2.2 on a 
έaƛƴƛƳǳƳ Cŀƭƭǎ 5ŀǘŀǎŜǘέ ƛƴ 9Lt !I! !Ŏǘƛƻƴ DǊƻǳǇ нΦ 
 
 

EIP AHA 
European Innovation Partnership for Active and Healthy Ageing 
 
 
 
 
 
 

έEuropean Silver Marketέ 
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OAD at IAGG 2009 
 

{ 
 supported home care 
 possible depression 
 MMSE at 23, collected last year 
  ƴƻ ǎƛƎƴǎ ƻŦ ƻǘƘŜǊ ŎƻƎƴƛǘƛǾŜ ŘƛǎƻǊŘŜǊǎΣ ŜȄŎŜǇǘ ǘƘŀǘ Χ 
  stroke three years ago 
  medication for hypertension 
  vascular dementia possible? (Hackinski) 
 RDRS-н ŀǘ ΧΣ ŦǊƻƳ ƭŀǎǘ ǿŜŜƪ 
 {ƻŎƛŀƭ ŀōƛƭƛǘȅ ƛǎ Χ 
 9ƴǾƛǊƻƴƳŜƴǘŀƭ ƛǎǎǳŜǎ ƳŜŀǎǳǊŜ ǘƻ Χ 
} 
| - 
{ 
 ǳǇŘŀǘŜ ǎŜǊǾƛŎŜ ƭŜǾŜƭ Χ  
 continue with the following scales: 
  GDS-15 
   for higher scores, consider  
   testing for Major Depressive Episode 
  new MMSE and CLOCK TEST  
   for updated cognitive decline assessment 
} 



The underlying logic and mathematics of geriatric assessment ... 



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



All these notions can be made mathematically and logically very precise, 
sƻ ǘƘŀǘ ŀƭǎƻ ǳƴŎŜǊǘŀƛƴǘƛŜǎ ŀƴŘ έƳŀƴȅ-ǾŀƭǳŜŘ ǘǊǳǘƘέ Ŏŀƴ ōŜ ŀǇǇǊƻǇǊƛŀǘŜƭȅ ƳƻŘŜƭƭŜŘΦ 
 
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 Truth and Probablity are two different things,  
ŀƴŘ ƻƴŜ ŘƻŜǎƴΩǘ ǎǳōǎǳƳŜ ǘƘŜ ƻǘƘŜǊΦ  
Both are needed. 



GDS-4 : 

²ƘŜƴ Řƻ ǿŜ ƻōǎŜǊǾŜ ŀ ΩƴƻΩ ŀƴŘ ǿƘŜƴ Řƻ ǿŜ ƻōǎŜǊǾŜ ŀ ΩȅŜǎΩΚ 
 
What is the quality of that observation? 
²Ƙŀǘ ƛǎ ǘƘŜ έǉǳŀƭƛǘȅέ ƻǊ έǘǊǳǎǘǿƻǊǘƘƛƴŜǎǎέ ƻŦ ǘƘŜ ƻōǎŜǊǾŜǊ ΚΗΚΗ 
 
Should we and/or can we make a disctinction between the observer and the observation? 
 
 
aŜŘƛŎŀƭƭȅ ǿŜ ƳƛƎƘǘ ǎŀȅ έno, we should notέΦ hƴƭȅ ǘƘŜ ƻōǎŜǊǾŀǘƛƻƴΣ ǘƘŜ ǾŀƭǳŜΣ ƛǎ ƛƳǇƻǊǘŀƴǘΦ 
 
[ƻƎƛŎŀƭƭȅ ǿŜ ǎŀȅ έyes, we canέΦ [ŀŎƪ ƻŦ έǘǊǳǎǘǿƻǊǘƘƛƴŜǎǎέ ƛƴ ƻōǎŜǊǾŀǘƛƻƴ ŀƴŘ ƻōǎŜǊǾŜǊ  
can be ackumulated to provide an overall trustworthiness of the final assessment like  
έD5{-п  Ґ  нκпέΦ 
 



In home care: 

In primary care: 

ΩWƻƘƴΩ ƛǎ ŀ урΣ ǿƛǘƘ ADL problems and symptoms of depression. 
ΩtŀǘǊƛŎƪΩ ƛǎ ŀ ƘƻƳŜ ŎŀǊŜ ǎƻŎƛŀƭ ǿƻǊƪŜǊΦ Ω/ƛƴŘȅΩ ƛǎ ŀ general practitioner. 



GDS-4 1 2 3 4 

True x x 

probable x 

Possible x o 

False o o o 

x   Patrick 
o   Cincy 

ὋὈὛτ ὐέὬὲὝὶόὩ 

ὋὈὛτ ὐέὬὲὖέίίὭὦὰὩ 

Which one of the observers, ὋὈὛτ  or ὋὈὛτ   ƛǎ ƳƻǊŜ έǘǊǳǎǘǿƻǊǘƘȅέ  

in producing the overall observation 

ὋὈὛτ έὰὨὩὶῂὩὶίέὲ 

and how should we logically ackumulate the many-ǾŀƭǳŜŘ  ΩƭƻŎŀƭΩ ǘǊǳǘƘ ǘƻ ΩƎƭƻōŀƭΩ ǘǊǳǘƘΚ 



MORE EXAMPLES ... 
 
Tranquilizers/Sedatives 
 
²Ƙŀǘ ŘƻŜǎ ǘƘŀǘ ƳŜŀƴΚ ²ƘŜƴ ǿŜ ǎŀȅ έ¸9{έ ǘƻ έ¢ǊŀƴǉǳƛƭƛȊŜǊǎκǎŜŘŀǘƛǾŜǎΚέΣ  
ŜΦƎΦ ƛƴ 5ƻǿƴǘƻƴΩǎ Cŀƭƭ wƛǎƪ LƴŘŜȄΣ  ǿƘŀǘ ŘƻŜǎ ǘƘŀǘ έ¸9{έ ƳŜŀƴΚ 
 
It could mean 
 
έ¸ŜǎΣ ǘƘŜ ǇŀǘƛŜƴǘ ǿŀǎ ƘŀƭŦ ŀ ȅŜŀǊ ŀƎƻ ǇǊŜǎŎǊƛōŜŘ ŀ ŘǊǳƎ ƛƴ ǘƘŜ ǘƘŜǊŀǇŜǳǘƛŎ ƎǊƻǳǇ  
άbлр/ hypnotics and ǎŜŘŀǘƛǾŜǎέ. 
 
or 
 
έ¸ŜǎΣ ǘƘŜ ǇŀǘƛŜƴǘ Ƙŀǎ ōŜŜƴ ǳǎƛƴƎ ŀ ƭƻƴƎ-acting drug for insomnia, ŀ άbлр/5 
benzodiazepine ŘŜǊƛǾŀǘƛǾŜέΣ ƳƻǊŜ ǇǊŜŎƛǎŜƭȅΣ ŀ άbлр/5лн ƴƛǘǊŀȊŜǇŀƳέΦ 
 
or something else. 
 
²Ƙŀǘ ƛŦ ƻƴŜ ǎǘǳŘȅ ǎŀȅǎ έǎŜŘŀǘƛǾŜέ ƛǎ έōŜƴȊƻŘƛŀȊŜǇƛƴŜ ŘŜǊƛǾŀǘƛǾŜέΣ ŀƴŘ ŀƴƻǘƘŜǊ ƛƴǾƻƭǾƛƴƎ ŀ 
larger selection of sedatives, how do we compare these studies? 
 
²Ŝ ŘƻƴΩǘ. Unless studies are more specific about typing their information. 



Less natural language in descriptions of information structures !!!  
 
 
 
More logic and mathematics !!!  
 
 
 
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. 
 
¢ƘŜ ΩƭŀƴƎǳŀƎŜΩ ƻŦ ƘȅǇƻǘƘŜǎƛǎ ǘŜǎǘƛƴƎ ƛǎ έǎǘŀǘƛǎǘƛŎǎέΦ 
 
¢ƘŜ ΩƭŀƴƎǳŀƎŜΩ ƻŦ ƎǳƛŘŜƭƛƴŜǎ ŀƴŘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ƛǎ έƭƻƎƛŎέΣ 
and needs to be based on strict mathematical logic if we are 
to implement them in a computer.   
 
Further, information and process must be intertwined (but 
ΩǇǊƻŎŜǎǎΩ ƛǎ ƻǳǘǎƛŘŜ ǘƘŜ ǎŎƻǇŜ ƻŦ ǘƘƛǎ ǇǊŜǎŜƴǘŀǘƛƻƴύΦ 
 
aƻǊŜ ƻƴ ΩǇǊƻŎŜǎǎΩ Ŏŀƴ ōŜ ŦƻǳƴŘ ǳƴŘŜǊ 
 
http://www.fourcomp.com/thyme/ 
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