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Population ageing

Most countries are seeing year on year increase 
in life expectancy at birth and at older ages

Quality as well as the quantity of life at older 
ages is important

Are we exchanging longer life for poorer 
health (expansion of morbidity scenario) or are 
the extra years spent in good health 
(compression of morbidity)?



Living longer but healthier?

Keeping the sick and frail alive
expansion of morbidity (Kramer, 1980). 

Delaying onset and progression
compression of morbidity (Fries, 1980, 1989).

Somewhere in between: more
disability but less severe

dynamic equilibrium (Manton, 1982).



6

Quality or quantity of life?

Health expectancy 
partitions years of life at a particular age 
into years healthy and unhealthy
adds information on quality
is used to:

monitor population health over time 
compare countries (EU Healthy Life Years)
compare regions within countries 
compare different social groups within a 
population (education, social class)



Terminology of health expectancies

Health Expectancy

Healthy LE          Disability free LE Dementia free 

LE (self rated health)                DFLE            DemFLE

HLE

Limiting longstanding 

illness
IADL/ADL

Many measures of health = many health expectancies!



Many health expectancies!
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How do different diseases affect 

disability-free life expectancy?



Why is this important?

Targets for reduction of diseases usually focus on 
mortality

All models of the disablement process put 
disease/pathology at the beginning of the process

Many diseases/conditions of older people 
significantly affect quality sometimes as well as but 
sometimes instead of the quantity of life

Looking at the gains in Disability-free Life 
Expectancy through the (hypothetical) elimination 
of diseases is one way of capturing both

Much of this work to date has been using prevalence 
data and cause-deleted life tables – can only look at 
fatal diseases



MRC CFAS

Five centres 

stratified random 
sample aged 65+

includes those in 
institutions

13004 interviewed at 
baseline in 1991

2, 6 (Ely only) and 10 
year follow-ups

death information from 
ONS



Definitions - disability

Disability based on hierarchies in 
IADLs (household care activities) and 
ADLs (personal care activitives):

Moderate+ disability - Unable to perform at 
least one of five ADLS/IADLs independently

Mild disability - Able to perform all five 
above but required help with at least one of: 
shopping (including carrying heavy bags) 
and heavy housework



Definitions – diseases/conditions

Diagnostic subscales for

angina*, peripheral vascular disease (PVD), cognitive 
impairment 

Have you ever 

suffered from…?

heart attack*, arthritis, asthma, bronchitis

been given medical treatment for…?

high blood pressure, stroke, diabetes

Do you have a problem with ..which interferes with day-to-day 
living?

hearing, eyesight

*CHD= angina+heart attack



Completed 

prevalence screen 

N=13004

Study population

N=12881

Men: 5100 Women: 7765

Missing disability at 

all major waves

N=123

Study population

Dead by end of Study 

period (10 years)

N=7953 (62%)



Prevalence of diseases at baseline

0 20 40 60

peripheral vascular disease

diabetes

stroke

cognitive  impairment

visual impairment

chronic airways obstruction

coronary heart disease

hearing impairment

arthritis

prevalence (%)women men



No  disability

Disability Disability

No  disability

Dead

Baseline Follow-up

HE calculation with longitudinal data

with and without each disease



Coronary Heart Disease
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Change in LE at age 65

WOMEN

MEN



19

Change in mild+DFLE at age 65
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Change in mod+DFLE at age 65

WOMEN

MEN



Conclusions

Stroke and cognitive impairment have considerable 
impact on reducing total life years and ‘healthy’ 
years free of disability 

For men without stroke, years gained free of 
disability were greater than total years gained –
compression of disability 

Arthritis has little impact on total life years but 
substantial impact on years free of mild disability



How will different diseases affect 

future burden of disability?



Mortality trends and 
their implications

(WP1)

Future disease 
patterns & their 
implications for 

disability in later life
(WP2)

Changing family 
units & kinship 

structure
(WP3)

Household & family 
resources

(WP4)

Projections of 
pensions, 

incomes, savings, 
care (paid & 

unpaid); 
expenditure on 

pensions & long-
term care

(WP5)



Simulation model I



CFAS 

disease prevalence

Future popn by disability

βs for onset and death 

from transition model* 

Population 

2 yrs on

Trends in 
disease 

prevalence

Propn dying 

or becoming 

disabledEffects of 
treatments

New 65-66 yr olds

Simulation model II

*Spiers NA  et al. J Gerontol Med Sci 2005



Scenarios

Ageing alone

Age-specific prevalence of diseases is constant (except 
diabetes which was increased to match HSE)

Prevention strategies and effective treatments simply 
offset the negative influences of obesity and other 
cohort trends

Incidence of and recovery rates to dependency remain 
the same with no further effect of treatments

Mortality rates continue as GAD principal projections



Dementia scenarios
Reduced incidence of dementia of 10% from 2012

reflect assumptions of delayed onset  or better control of 
hypertension 

Improved survival with dementia
consequent upon control of vascular risk factors in those with 
mild cognitive impairment  

Reduced disability with dementia 
in line with evidence that cholinesterase inhibitors (CEIs) could 
delay the time to functional decline by 6 months to 1 year

Also explored greater uptake of CEIs as uptake in those who 
might potentially benefit is low 

Combined scenario 
in keeping with optimal control of vascular risk factors



Ageing only – total population
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Ageing only – disabled population
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Scenarios – total population
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Scenarios – disabled population
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Scenarios – cog impaired popn
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Conclusions

Over the next 20 years

population ageing alone will result in

39% increase in the numbers aged 65+ 

500,000 more with moderate and severe 
cognitive impairment 

over 700,000 more with disability

the largest contribution will be in the 
population aged 85+ whose numbers will 
increase by 60%



Conclusions

Greatest reduction in disabled population was 

from delayed onset, reduced disability and 
improved survival - optimal control of vascular risk 
factors

This represents only a 1% reduction in the size of 
the disabled population

Model suggests need to halve dementia-related 
disability to get 10% reduction in  numbers 
disabled

But focus on treatments (for all diseases) is to 
reduce mortality!



Next steps

Model has been extended to output DFLE

Can explore how much health improvement 
needed to produce compression of disability

Comparison of different diseases 
(arthritis, CHD, stroke, dementia, 
diabetes)

Future model will incorporate uncertainty
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