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MHLW's Life Expectancy and 

Active Life Expectancy:  2010 and 2001

Males Females

Year 2001 2010 2001 2010

Life 

Expectancy
78.1 79.6 84.9 86.3

Active Life 

Expectancy
69.4 70.4 72.6 73.6

% Active 88.9 88.5 85.5 88.9



Life Expectancy and Healthy Life Expectancy:  
1990 and 2010, Japan

Males Females

Year 1990 2010 1990 2010

Life 

Expectancy
76.0 79.3 82.0 85.9

Active Life 

Expectancy
66.6 68.8 70.0 71.7

% Active 87.6 86.8 85.4 83.5

Source:  Salomon et al., 2012, Lancet



Comparison of 
Estimated Health Expectancy for Japan

Publication
Year

Published

Names of 
Summary 
Measures

Estimated
Year

Estimated 
Value

M F

World Health 
Report

2000
Disability-
adjusted life 
expectancy

1999 71.9 77.2

World Health 
Report

2001
Healthy life 
expectancy

2000 71.2 76.3

World Health 
Statistics

2009
Healthy life 
expectancy

2007 73.0 78.0

Lancet 2012
Healthy life 
expectancy

1990 66.6 70.0

2010 68.8 71.7



LE, DFLE and DLE

Factors considered in the study are:  age, sex education (high/low) occupation 
(while/others), income (high/low), life threatening diseases (yes/no), 
debilitating diseases (yes/no)

Source:  Chan, Zimmer and Saito, 2010, Journal of Aging and Health



Outline of talk

• Concept of health expectancy and health

• Measures of health expectancy

• Methods of computing health expectancy

• Discussion



Health Expectancy:  Definition

Life Expectancy = Healthy Life Expectancy

+ Unhealthy Life Expectancy

(Health Expectancy)

86 Years of Life = 82 Years of Healthy Years 

+ 4 Years of Unhealthy Years

4 years of unhealthy years do not mean the last 

4 consecutive years of life.  







Message

Increased longevity without quality of life is an 

empty prize.  Health expectancy is more important 

than life expectancy.



Health Expectancy
Figure 1: General model of health transitions [WHO, 1984]: The observed mortality and

hypothetical morbidity and disability survival curves for females in the United

States of America in 1980.



Health Expectancy

can be considered as

A family of

summary measures of 

population health



What are summary measures of 

population health?

measures that combine information on mortality 

and morbidity to indicate the health of a 

particular population



Two Families of Summary Measures

1 Health Expectancy (Healthy Life Years)

– REVES (Réseau Espérance de Vie en Santé)

– Theories of Predicting Future Population Health

*Quality Adjusted Life Years (QALYs)

2 Health Gap (Healthy Life Expectancy)

– Disability-Adjusted Life Years (DALYs)

– The Global Burden of Disease Project



Healthy Life Years



Healthy Life Expectancy



Quality Adjusted Life Years

Birth Death
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Birth Death

Unhealthy

Healthy

86 years

A B C D E

Ill in bed 

(Measles)
Broken 

born by 

skiing

Hospitalized 

by car 

accident

Broken 

born by 

fall

Paralized 

by stroke

Life Expectancy:  86 years

Health Expectancy:  A+B+C+D+E



Birth Death

Unhealthy

Healthy

86 years

A B C D E

Ill in bed 

(Measles)
Broken 

born by 

skiing

Hospitalized 

by car 

accident

Broken 

born by 

fall

Paralized 

by stroke

Healthy Life Expectancy / Weighted Health Expectancy:  

A+B+C+D+E+green area



Pioneers of 

Health Expectancy Research
• Sanders, B. (1964): “Measuring Community Health 

Level,” American Journal of Public Health, 54:1063-

1970

• Sullivan, D.F. (1966): Conceptual Problems in 

Developing an Index of Health. Vital and Health 

Statistics, Series 2 (17), Washington, DC: National 

Center for Health Statistics.

• Sullivan, D.F. (1971) “A Single Index of Mortality and 

Morbidity,” HSMHA Health Reports, 86, pp. 347-354.



Able to Answer the Question:

Are we living longer healthy lives

as well as longer lives?  

What is the evidence 

to answer to this question?

Longer HE and Higher % of HE



Definition of Health

• WHO:  Health is a state of complete physical, 

mental and social well-being and not merely the 

absence of disease or infirmity.

• Many measures of health expectancy



Health Related Classifications

• ICD:  International Classification of Disease

– 10th edition

• ICIDH:  International Classification of 
Impairments, Disabilities, and Handicaps

– Second edition of ICIDH was endorsed at the 54th 
World Health Assembly with the title International 
Classification of Functioning, Disability and Health 
(in short ICF) in May 2001



ICF

• The ICF puts the notions of ‘health’ and ‘disability’ in a new 
light. It acknowledges that every human being can experience 
a decrement in health and thereby experience some degree 
of disability. Disability is not something that only happens to a 
minority of humanity. The ICF thus ‘mainstreams’ the 
experience of disability and recognizes it as a universal human 
experience. By shifting the focus from cause to impact it 
places all health conditions on an equal footing allowing them 
to be compared using a common metric – the ruler of health 
and disability. Furthermore ICF takes into account the social 
aspects of disability and does not see disability only as a 
'medical' or 'biological' dysfunction. By including Contextual 
Factors, in which environmental factors are listed ICF allows to 
records the impact of the environment on the person's 
functioning.



Components of ICF

• Body Functions:  Mental, Sensory etc.

• Body Structure:  Nervous System etc.

• Activities and Participation:

– General Tasks and Demand (ADL, IADL)

– Major Life Areas (economic life, religion and 
spirituality, community, social and civic life)

• Environmental Factors:  

– Products and technologies



5 Dimensions of Physical/Mental Health

• Healthy
• Diseases, Conditions, and Impairments:  

– stroke, dementia, depression, pain, amputated 
leg

• Functioning loss:  
– walking, hearing, vision

• Disability:
– ability to perform personal activities, 

independent living, work

• Death



Health States and Health Transitions

Healthy
Functional 

loss
Disability Death

Diseases, conditions, 
impairments

Risk 
factors

Factors

Risk 
factors

Factors

Social well-being 
Self-rated 
health



Measures of Health Expectancy

• disease prevalence

• bed-disability

• self-rated health

• Activity of Daily Living (ADL)

• Instrumental Activity of Daily Living (IADL)

• limitation of activities (disability)

• Global Activity Limitation Index (GALI)

• Washington Group's Disability Questions



Self-Rated Health

• self reported subjective measure

• age range:  20+ ?

• Question wording:  "Would you say your 
health in general is"

• "excellent, very good, good, fair or poor" 
(English speaking countries and Nordic 
European countries)

• "very good, good, fair, bad or very bad" (EU 
following WHO recommendation



ADLs and IADLs

• self reported but little more objective

• age range:  50+ ?

• Activities of Daily Living
– bathing, eating, dressing, walking, toileting

• Instrumental Activities of Daily Living
– using telephone, managing money, shopping

• response categories:  yes/no, some/lot/unable

• Wording:  do you have difficulty, can you do, 
do you need help (vary by culture: eating)



Limitation of Activities

• self reported measure

• age range:  ?

• activities can vary by age

– playing, go to school, work, taking care of oneself

• question used to compute HE in the US and 
Japan



Global Activity Limitation Index (GALI)

• self reported measure

• based on ICF and measures participation

• age range:  15+ ? (working for younger ages)

• Wording: "For the past 6 months at least, to 
what extent have you been limited because of 
a health problem in activities people usually 
do?"

• Response categories:  "not limited" "limited 
but not severely" "severely limited"





Washington Group's Disability Questions

• self reported measure

• based on ICF and measures functioning

• age range:  5+ ?  (working on younger ages)

• short set:  6 questions for census

– seeing, hearing, walking, cognition, self-care, 
communication

• long set:  for health interview survey, etc.



Washington Group's -- continued

• Wording:  "The next question ask about 
difficulties you may have doing certain 
activities because of a health problem." "Do 
you have difficulty seeing even if wearing 
glasses?"

• Response categories: 
– "no difficulty" 

– "some difficulty" 

– "a lot of difficulty" 

– "cannot do it at all"





Health Expectancy & Measures Used

“health states in question”

– self-rated health → healthy life expectancy

– specific disease → stroke-free life expectancy

– impairments → impairments-free life expectancy

– functional limitation→ disability-free life expectancy

– ADL limitation → active life expectancy

– dementia → dementia-free life expectancy



Methods of Computing 
Health Expectancy

• Prevalence-Based (Sullivan) Method (1971)

• Double Decrement Life Table Method (1983)

Multistate Life Table Method (1989)

Grade of Membership (GoM) Approach (1993)

The Global Burden of Disease Approach (1997)

– DALY, DALE, HALE

Microsimulation Method (1995)

Bayesian Approach (2003)



Data Used to Calculated 

Health Expectancy

• Cross Section

– Sullivan Method

• Longitudinal, Panel

– Double Decrement Life Table Method

– Multistate Life Table Method

– GOM Method

– Simulation Method



Sullivan Method

Daniel F. Sullivan 

1966:  “Conceptual Problems in Developing an Index of Health”

1971:  “A Single Index of Mortality and Mobidity”

Data:  Life Table, Prevalence Rates, Institutionalization 

Rates

• easy to calculate and collect data

• applied by many countries to compute health expectancy



Multistate Life Table Method

Method existed but applied to Health Expectancy 

Research by

Rogers A., Rogers R., Branch (1989)

Rogers R., Rogers A., Belanger (1989)

Rogers A., Rogers R., Belanger (1990)



Multistate Life Table Method

Healthy Unhealthy

Dead



Multistate Life Table Method

• Population-Based Method

– only age is a variable

– only one radix but need to distribute it by healthy 

status at the beginning of the age range

• Status-Based Method

– age and health status are variables

– can compute life table as many as the number of 

health status employed



Discussion

• What can we do using concept of health 
expectancy?
– By monitoring health expectancy over time and 

compare health expectancy across countries, we 
could help improve health status of a population

– In doing so, we need common index for measuring 
health status across countries

• Mexico could lead Latin American countries 
and Japan could lead Asian countries to 
develop such index.



Caution

Increased longevity without quality of life is an 

empty prize. Health expectancy is more 

important than life expectancy.

Life is life, whatever the quality is .  We have to 

respect for life.

Possibility of discrimination by health status if 

emphasizing healthiness too much.



More Caveat

• definition of words has to be considered

– “disabled” does not mean not healthy

• not healthy is not equal to bad

– (human gene project)


