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Objectives 
• Is frailty a risk for dementia? 

• Is it important that frailty is a risk for dementia? 

• How should we approach dementia diagnosis in a person 

who is frail? 

• Are there special considerations in diagnosing dementia in a 

person who is frail? 

 



2013;153:1194-1217  

“The problems of old age come as a package”. 

 
Fontana et al. Nature 2014;511(7510):405-7. 



Frailty – the noun: unmeasured 

heterogeneity 
Vaupel J, Manton K, 

Stollard E. The impact of 

heterogeneity in individual 

frailty on the dynamics of 

mortality. Demography 

1979; 16:439-54 

Frail – the adjective: “Is this person 

frail and how can we tell?” 

Can J Cardiol 2016;32:1046-50.  



Health 

deficits 

accumulate 

with age, in 

various 

patterns,  

across  

species 

 
Rockwood et al. Sci 

Rep 2017; Feb 

21;7:43068. 

“The problems of old age come as a package”. 

 
Fontana et al. Nature 2014;511(7510):405-7. 



Deficit accumulation can be 

estimated with the Frailty Index 

Frailty Index score = Number of deficits in an individual   

             Total number of deficits measured 

e.g. in a dataset with 50 health deficits, a person with 10 things 

wrong (10 deficits) has a frailty index score of 10/50 = 0.20.  

Canevelli M et al., Front Aging Neurosci 24 

Feb 2017 doi:10.33389/fnagi.2017.00036   



Combined in a frailty 

index, the variable 

patterns of deficit 

accumulation show a 

steady increase with 

age 

 
Rockwood et al., Sci Rep 2017 

Feb 21;7:43068 
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Rockwood, Rockwood, Mitnitski, J Am Geriatric Soc 2010;58:318-323. 



Relationship between age, electronic frailty index score and mortality. 

Andrew Clegg et al. Age Ageing 2016;ageing.afw039 

© The Author 2016. Published by Oxford University Press on behalf of the British Geriatrics Society. 



What I’ve said so far 

Frailty is a multiply determined risk state manifest as 

not everyone of the same age having the same risk 

of death (or other adverse outcomes).   

It arises due to the stochasticity of age-related deficit 

accumulation across the life course. (People are frail 

when they have lots of things wrong with them.) 
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Figure 1: Prevalence of all-cause dementia in 

population-based studies of individuals  

aged ≥90 years 

Yang, Z. et al. (2013) Dementia in the oldest old 

Nat. Rev. Neurol. doi:10.1038/nrneurol.2013.105 12 



Size matters: Dementia risk increases more by 

the number than by the nature of the risk factors  

13 http://alzres.com/content/6/5-8/54 
Song et al. Alzheimer 

Res Therapy 2014;6;54 



  

Discriminating risk for death & dementia 
Receiver operating characteristic curves for each risk factor index, and the two most significant non-

traditional and traditional individual risk factors in predicting 4-year dementia and death (N=18,592, 

50+ years)  
  

14 

Diagnosis of Dementia (n = 85) Died (n = 496) 

Area 95% CI p Area 95% CI p 

Combined Risk Factor Index .70 .65-.76 <.001 .68 .66-.71 <.001 

Non-traditional risk factor index .69 .63-.75 <.001 .68 .65-.70 <.001 

Traditional risk factor index .66 .59-.72 <.001 .63 .60-.65 <.001 

Poor self-reported health .61 .55-.68 <.000 .65 .63-.68 <.001 

Difficulty stooping, kneeling or crouching? .64 .58-.71 <.001 .60 .57-.63 <.001 

History of heart attack? .57 .51-64 .02 .58 .56-.61 <.001 

Are you physically inactive? .57 .50-.64 .03 .57 .54-.60 <.001 

Streniczuk R, et al., Traditional and non-traditional risk factors and dementia risk. In 

preparation. 
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Predicting death and dementia 
 Adjusted 4-year predictive validity of the Nontraditional (NT), Traditional (T) and Combined (C) Risk 

Factor Index (RFI) for dementia and death (N=18,592, 50+ years)  

 

18 

Adjusted for age, sex and education 

Diagnosis of Dementia (n = 85) Died (n = 496) 

OR 95% CI p OR 95% CI p 

Model 1 

NTRFI (per 0.1 score) 1.33 1.10-1.59 <.01 1.42 1.31-1.54 <.001 

Model 2 

NTRFI (per 0.1 score) 1.34 1.13-1.60 .001 1.48 1.37-1.60 <.001 

TRFI (per 0.1 score) 1.42 1.18-1.72 <.001 1.17 1.07-1.28 .001 

Model 3 

CRFI (per 0.1 score) 1.65 1.37-1.98 <.001 1.66 1.53-1.80 <.001 

Streniczuk R, et al., Traditional and non-traditional risk factors and dementia risk. In 

preparation. 
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Frailty increases the risk of dementia  

Criterion 
Effect size 

Statistically significant 

Dose response 

Reproducible 

Exposure before outcome 

Biologically plausible 

 

Met? 
 Small-very large 

 Yes 

 Yes 

 Yes 

 Yes 

 Post hoc 

Roberston Ageing Res Rev 2013;12(4): 840-851. Kulmala J, Gerontology. 2013 Aug 17; 

Sterniczuk R, Curr Alzheimer Res. 2013;10(7):767-75; Gray SL, J Gerontol A Biol Sci Med 

Sci. 2013 Sep;68(9):1083-90. Song Alzheimer Res Therapy 2014 Searle & Rockwood  

Alzheimers Res Ther. 2015 Aug 3;7(1):54 



Type 2 Diabetes: A Compromised Brain 

23 



A single-nucleotide flaw in the presenilin-1 gene (the Paisa mutation) is 

stalking 25 families in the hilly Antioquia region of northwest Colombia 

24 



How understanding overall health affects the assessment 

of people who present with a memory complaint 

• Is this a memory problem? 

• What type? 

• What is the cause? 

• What should be done? 

Four questions in a patient with a memory complaint:  

Rockwood K, MacKnight C. Understanding Dementia:  

a primer. Halifax: Pottersfield Press, 2001. 



Is it a memory problem? 

Other cognitive items 

that can mimic 

memory impairment 

Other health problems 

that can mimic 

memory impairment 

• Impaired hearing 

• Impaired mood 

• Disordered language 

• Disordered attention  

Rockwood K, MacKnight C. Understanding Dementia:  

a primer. Halifax: Pottersfield Press, 2001. 



If so, what type? 

A.Memory problem in isolation? 

• (VS. Impairment in other aspect of cognition) 

• (VS. Impairment in other aspects of brain & physical 

health) 

B.How severe? 

C.Does it interfere with function? 

• (Do other aspects of brain & physical health interfere with 

function?) 

Rockwood K, MacKnight C. Understanding Dementia:  

a primer. Halifax: Pottersfield Press, 2001. 



What is the cause? 

• Single cause (Alzheimer disease) 

• Mixed causes (mixed brain lesions; role of 

physical health & medications) 

Rockwood K, MacKnight C. Understanding Dementia:  

a primer. Halifax: Pottersfield Press, 2001. 



What should be done? 

• Specific dementia medications 

• Exercise 

• Medication review 

• Other psychosocial intervention 

o Socialization 

o Power of attorney 

Rockwood K, MacKnight C. Understanding Dementia:  

a primer. Halifax: Pottersfield Press, 2001. 



Special considerations in diagnosing dementia in 

someone who is frail? 

•Delirium is more common 

•Mobility impairment is more common 

•Competing factors that exacerbates cognitive impairment are 

more common (e.g. Anticholinergic drug burden which includes 

factors that increases risk to for example cardiovascular disease. 

 



Summary 
• Is frailty a risk for dementia? 

• Is it important that frailty is a risk for dementia? 

• How should we approach dementia diagnosis in a person 

who is frail? 

• Are there special considerations in diagnosing dementia in a 

person who is frail? 
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As the mean Frailty Index score increases, 

so does its variability.  

Canadian National 
 Population Health 
 Survey – 8 cycles,  
1994-2008 

Mitnitski & Rockwood Biogerontology 2016;17:199-204 

 

 

 

*Increasing mortality with 

age  

 

*Broadening of FI 

distribution with age, 

 

*Nonlinear increase of 

the FI with age,  

 

*Higher mortality with 

higher FI scores 

20 



Distribution of 

the Frailty 

Index 

4 waves of the Chinese 

Longitudinal Health and 

Longevity Study; 

6664 people ages 80-99 

 

Bennett et al., Age Ageing 2013;42(3):372-7.  
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I 

Low Income  Countries  

(GDP<30,000) 

High Income Countries  

(GDP>30,000) 

Frailty and National Income 
Mean FI and Gross Domestic Product (GDP) 

R= -0.8; p<0.001 

Theou et al., Age Ageing 2013;42(5):614-9.  
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Comprehensive 
Geriatric 

Assessment Form 

© Geriatric Medicine Research, 

Dalhousie University, 2008 



Comprehensive Geriatric Assessment 

Form: function signals illness severity 
Instrumental 

Activities of Daily 

Living 

Baseline 

 (two weeks ago) 

Current  

(today) 



Comprehensive Geriatric Assessment 

Form: function signals illness severity 
Instrumental 

Activities of Daily 

Living 

Baseline 

 (two weeks ago) 

Current  

(today) 



Comprehensive Geriatric Assessment 

Form: function allows care planning 
Instrumental 

Activities of Daily 

Living 

Baseline 

 (two weeks ago) 

Current  

(today) 



Pictorial Frailty 

Assessment 
 1 2 3 4 5 6 7 

Mobility 

  
 

 
  

 

Function 

 
 

 
    

Cognition 

       

 



Individuals show many trajectories 
in accumulation health deficits 
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Outcomes of people with one health deficit at 

baseline 

Legend: 

Empty circles: CSHA-1 -2 

Solid circles:   CSHA-2  3 



Change in the number of deficits is orderly, in 

relation to the number of deficits at baseline. 

Empty circles: CSHA-1  

CSHA -2; Solid circles:   

CSHA-2  CSHA-3 

N= Number of deficits at baseline 
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Mitnitski et al., Mech Ageing Dev 2006, 127;490-493 



Taneja S, et al. Physical Review E 2016: 93, 022309 

How deficits arise and propagate 



Taneja S, et al. Physical Review E 2016: 93, 022309 

How the model compares with Canadian data. 

Red: data 

Black: FI799  

Green: FI30 


