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Outline

♦Context for healthy life expectancy
♦What is the best measure of health? 
♦X-sectional versus longitudinal data 
♦Future potential for healthy life 

expectancy?
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LE at birth (Europe)
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Rationale for HLE
♦ Continued increases in life expectancy even at 

older ages
♦ Quantity of remaining life not sufficient – need 

measure of quality
♦ Developed to answer question of whether 

increases in LE were healthy years
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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).
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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)
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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!
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HLE* at age 65  UK 2001-2004
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DFLE* at age 65  UK 2001-2004
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Many health expectancies!
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What is the best measure?

♦Depends on the question
♦Need a range of severity 

– dynamic equilibrium

♦Performance versus self-report
– cultural differences

♦Cross-national comparability 
– translation issues
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Cross-sectional versus 
longitudinal data
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X-sectional versus 
longitudinal data

♦ The simplest method of calculating a health 
expectancy is Sullivan’s method (Sullivan 
1971) with:
– prevalence of the health state from a cross-

sectional survey 
– a standard life table for the same period

♦ Multi-state life tables require longitudinal 
data on transitions between health states 
and death
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HE with cross-sectional data

14

Mortality data

Life table Age specific 
prevalence of 
ill-health (e.g. 
disability)Life 

expectancy

LE free of 
disability

LE with 
disability
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HE with longitudinal data

Baseline Follow-up

No  disability No  disability
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Disability Disability

Dead
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X-sectional versus longitudinal
♦Cross-sectional

+ easiest for trends
- life tables not available for subgroups 

♦Longitudinal
+ explicitly estimates incidence and 

recovery providing better future forecasts
- cost, attrition

Not either/or but must include institutional population
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Example 1
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MRC CFAS
♦ Five centres 
♦ stratified random 

sample aged 65+
♦ includes those in 

institutions
♦ 13004 interviewed at 

baseline in 1991
♦ 2, 6 (Cambridge only) 

and 10 year follow-ups
♦ death information 

from ONS
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Social inequalities at age 65
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Disability is dynamic
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Mobility disability transitions OR* ( 95% CI)
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What drives relationship between 
education and disability?

♦ Blane* suggests 5 possible causal processes:
– education is mediated through its influence on later 

occupation and income which themselves affect adult 
health 

– a further background variable affects both the capacity 
to complete education and maintain health

– ill-health during childhood limits education and 
predisposes to later ill-health

– the long-term effect of childhood circumstances on adult 
health

– education impacts on the ability to take in and act upon 
health education messages

*Blane D. Commentary: Explanations of the difference in mortality risk between 
different educational groups. International Journal of Epidemiology 2003; 32:355-6.
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Example 2
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Change in LE at age 65
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Change in mild+DFLE at age 65
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Change in mod+DFLE at age 65
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Future potential of HLE
♦Are social and regional inequalities 

widening?
– effect of greater access to education in new 

cohorts
♦Diseases more or less disabling?

– saving lives v reducing disability

♦Living longer healthier?
– new cohorts with more ethnic minority elders
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Issues
♦Must have total population 

including those in institutions
♦Cultural differences in self-report?
♦Accurate translation to underlying 

concepts for cross national 
comparability
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Example 3
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Healthy Life Years at 65: Men 2005
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Healthy Life Years at 65: Women 2005
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Example 4

Projections of DFLE: early results from 
Modelling Ageing Populations to 2030 
(MAP2030)
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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)
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Simulation model
CFAS 

disease prevalence

Future popn by disabilityFuture 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

*Spiers NA  et al. J Gerontol Med Sci 2005
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Scenarios
♦ Ageing alone

– Age-specific prevalence of diseases is constant
– 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
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Scenarios
♦ Improving population health

– decline in risk factors, particularly smoking and obesity
– new treatments or technologies emerge to reduce the disabling 

effects of arthritis, dementia, stroke and CHD and make further 
gains in survival

♦ Poorer population health
– obesity trends of 2% increase annually continue increasing 

prevalence of arthritis, stroke and CHD
– Treatments continue to focus on reducing the mortality from 

diseases rather than reducing the disabling effects 

♦ Disease specific
– Reduction in prevalence of stroke, CHD, arthritis and cognitive 

impairment of 1% every 2 years 
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LE and DFLE at 65 in 2006 and 2026
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LE and DFLE at 85 in 2006 and 2026
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Conclusions

Projecting HLE is more complex than LE :
♦Different measures of health may have 
different trends
♦Risk factors (or treatments/interventions) 
may act at different points in the process
♦Multiple diseases (frailty) will become more 
common making single disease models too 
simplistic
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