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Frailty

� Foundation in observation by clinicians dealing 
with older adults

� Is felt by majority of health care workers, 
professionals and researchers to be useful 
concept
professionals and researchers to be useful 
concept

� Is topic receiving increasing increased research 
support and publication

� Only consensus is state of vulnerability and 
multi-factorial

� However concerns exist



Trajectories of health and functioning.

Singh M et al. Mayo Clin Proc. 2008;83:1146-1153
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Cycle of frailty combines elements of body composition, nutrition, and mobility into a 
pathophysiologic pathway.

Singh M et al. Mayo Clin Proc. 2008;83:1146-1153

© 2008 Mayo Foundation for Medical Education and Research



Frailty: concerns

� We can see it how do we measure it? Are 
there internationally agreed operational 
definition of frailty?
Do we have conceptual framework for frailty?� Do we have conceptual framework for frailty?

� Geriatric syndrome or not?
� Frailty and ageing is there any difference?
� Frailty and multi-morbidity any difference?
� Frailty beyond the physical?



Frailty: Fried phenotype

� Used data from 
Cardiovascular Health 
Study (USA)
Proposed phenotype � Proposed phenotype 
(see over)

Fried et al, J Gerontol 2001 56 M146-156



Frailty: Fried

Fried et al, J Gerontol 2001 56 M146-156



Frailty: Frailty Index
� Rules based 

frailty definition
� Accumulation 

deficits 
CSHA study 70 

� Be related to health status (cannot 
include grey hair, wrinkles, etc. 
which are age related)

� Show an increase with age 
� Deficits should not appear too 

early in a person’s life 

� CSHA study 70 
item

early in a person’s life 
� Must cover a range of systems 

and not be concentrated on one 
domain 

� If the index is to be used 
continuously in the same set of 
people, the variables used to 
make up the frailty index should 
not differ in the next wave of 
measurement. 

Rockwood et al, CMAJ 2005 173 490-485



Frailty: Frailty Index

Rockwood et al, CMAJ 2005 173 490-485



Frailty: Frailty Index

Rockwood et al, CMAJ 2005 173 490-485



Frailty: others

� Rockwood Frailty Scale
� Seven Point Clinical Frailty Scale
� Strawbridge Model Frailty� Strawbridge Model Frailty
� Prognostic Score of Frailty
� Edmonton Frail Scale
� FRAIL Scale (Geriatric Advisory Panel International Advisory 

Panel Nutrition Health and Ageing 2008)



Frailty: potential instruments

� Systematic review by 
De Vries et al, 2011

� Clinimetric approach 
(see over)

� Content validity
� Internal consistency
� Construct validity

(see over)
� Studies had to 

explicitly and 
operationally describe 
instrument

� Construct validity
� Agreement
� Reliability
� Responsiveness
� Floor/ceiling effects
� Interpretability

De Vries et al, Ageing Res Reviews 2011 10 104-114



Frailty: FRAIL scale

� Geriatric Advisory 
Panel International 
Advisory Panel 
Nutrition Health and 

� Fatigue
� Resistance (stairs)
� Ambulation

Nutrition Health and 
Ageing 2008 

� Combination of Fried 
phenotype and FI

� Ambulation
� Number of Illnesses
� Loss of weight



Frailty: potential instruments

De Vries et al, Ageing Res Reviews 2011 10 104-114



Frailty: potential instruments

� Systematic review indicates many (twenty) 
instruments

� Physical function bias to instruments
� No instrument had information on to support � No instrument had information on to support 

analysis of clinimetric properties (maximum 3)
� Perhaps only FI reasonably approximates 3 

dimensions but not all factors
� FI chosen most appropriate evaluative outcome 

measure

De Vries et al, Ageing Res Reviews 2011 10 104-114



Frailty: prevalence by measure

Shamliyan et al, Age Research Reviews 2012 in press



Incidence of Frailty in 4.8 year interval by 
three methods EMAS cohort

Frailty status Frailty 
phenotype 
Fried (number 
%)

Frail Scale 
(number %)

Frailty Index 
(number %)

Non-frail 2073 (96.4) 1862 (96.8) 2240 (91.6)

Frail 78 (3.6) 61 (3.2) 205 (8.4)

Total 2151 (100) 1923 (100) 2445 (100)



Survival EMAS cohort over 4.8 years 
follow up for Frailty Phenotype
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Survival EMAS cohort over 4.8 years follow 
up for Frail Scale
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Survival over 4.8 years follow up for Frailty 
Index
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Age adjusted Receiver operator curves for 
frailty measures prediction of mortality 
EMAS cohort over 4.8 years follow up
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Predictive accuracy of Frailty Scores

� Citeria selection: major theoretical view of 
frailty; provided data of an AUC

� Literature search cited articles in Pubmed, � Literature search cited articles in Pubmed, 
EMBASE and Cochrane databases 
December 2010 (417 total)

� Included 2 well known co morbidity 
measures Charlson Index and CIRS

Pijpers et al, European Journal Medicine 2012 21 118-122



Predictive accuracy of Frailty Scores

Pijpers et al, European Journal Medicine 2012 21 118-122



Frailty: how to move measurement 
forward

� Agreed operational definition
� Decide what is the purpose of its measurement
� Phenotype of at risk ageing?� Phenotype of at risk ageing?
� Consider frailty as risk calculation for 

intervention/prevention
� Need for longitudinal (life course) studies of the 

pathways to frailty
� Use data that exists with multidimensional, 

dynamic and multilevel scoring system



Effect on life expectancy of Frailty 
models

Shamliyan et al, Age Research Reviews 2012 in press



Age adjusted Receiver operator curves for 
frailty measures prediction of falls EMAS 
cohort over 4.8 years follow up
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Frailty: potential instruments

De Vries et al, Ageing Res Reviews 2011 10 104-114


