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Trends in life expectancy at birth 1950-2010
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••The Epidemiological TransitionThe Epidemiological Transition

••Trends in Child MortalityTrends in Child Mortality

••Adult Mortality TrendsAdult Mortality Trends

••Causes of Death, Disability and Burden of DiseaseCauses of Death, Disability and Burden of Disease

Overview
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••The risk transition The risk transition 

••Projections of global mortality and life expectancyProjections of global mortality and life expectancy



Transition from high mortality and high fertility rates 
to low mortality and low fertility rates.  

This shift leads to a dramatic change in population 
age structure from a pyramid to a cylinder.

Demographic Transition

Yemen 2000, Population Pyramid
Japan 2000, Population Pyramid

Source Data: WHO World Population Prospects 2002
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Yemen 2000, Population Pyramid
Source Data: WHO World Population Prospects 2002
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Global population ageing (% over age 
60, by sex and country income)
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Omran proposed the concept of the 
epidemiological transition to capture 
characteristic changes in cause of death 
structure.  

He defined three Ages:

Epidemiological Transition
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He defined three Ages:

Age of Pestilence and Famine

Age of Receding Pandemics

Age of Degenerative and Man-Made 
Diseases



Epidemiological Transition in Chile
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Child mortality (under 5) trends 1990-2009
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Maternal mortality ratio 2008 Maternal mortality ratio 2008 
(deaths per 100,000 livebirths) (deaths per 100,000 livebirths) 

www.who.int/maternal_health/enwww.who.int/maternal_health/en
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Is the pace of change sufficient?
MDG 6: Combat AIDS, malaria and other diseases

Is the pace of change sufficient?
MDG 6: Combat AIDS, malaria and other diseases
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Malaria: 38 countries on track to reduce the malaria-related burden 
of disease (9 African countries; 29 outside Africa)
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Adult mortality rates by major cause group and region, 2004
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Age standardized death rates (per 100 000)

All CVDs - Male - 60 years and over

3000

4000

5000

6000

Cardiovascular disease mortality trends

Essen 6 November 2010

0

1000

2000

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Australia/New Zealand Central Europe Eastern Europe Latin America

Northern America Western Europe Eastern Asia and Mauritius

Source: WHO Mortality Database



Cardiovascular disease mortality:
Average annual rate of decline (%), for age-standardized 

mortality rate, ages 60 and over, 1990-2005

Country Male Country Female

Republic of Korea -3.74 Israel -3.31

Australia -3.27 Japan -3.29

Ireland -3.25 Australia -3.14

Norway -3.22 Republic of Korea -3.11

Israel -3.20 Ireland -3.06
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United States of America -2.38 United States of America -1.96

Singapore -1.68 Mexico -1.94

Mexico -1.63 Singapore -1.82

Ukraine 2.27 Republic of Moldova 1.92

Tajikistan 2.30 Kazakhstan 2.32

Kazakhstan 2.31 Guatemala 2.38

Guatemala 2.63 Kyrgyzstan 2.46

Republic of Moldova 2.69 Uzbekistan 3.03
Source: WHO Mortality Database



Age standardized death rates (per 100 000)

All cancers - Male - 60 years and over
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Age standardized death rates (per 100 000)

All cancers - Female - 60 years and over
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1. Slow steady decline in adult female 
mortality over 125 years in developed 
countries. 

2. Male mortality falling behind females 
sometime between 1950-1980 in most 
developed countries.

Key trends in adult mortality
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developed countries.

3. Consistent and variable rise in adult 
mortality in Eastern Europe and Former 
Soviet Union since 1965.

4. Dramatic increases in adult mortality in HIV 
affected regions since 1990. 



DALY = YLL + YLD

Disability Adjusted Life Years

Time is used as the common metric      
for mortality and health states
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YLL   Years of life lost due to mortality

YLD   Equivalent years (of healthy life) lost due to                 
disability

For more information: www.who.int/evidence/bod



Leading causes of attributable global mortality and 
burden of disease, 2004

%

1. High blood pressure 12.8

2. Tobacco use 8.7

3. High blood glucose 5.8

4. Physical inactivity 5.5

5. Overweight and obesity 4.8

%

1. Childhood underweight 5.9

2. Unsafe sex 4.6

3. Alcohol use 4.5

4. Unsafe water, sanitation, hygiene 4.2

5. High blood pressure 3.7

Attributable Mortality Attributable DALYs
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5. Overweight and obesity 4.8

6. High cholesterol 4.5

7. Unsafe sex  4.0

8. Alcohol use 3.8

9. Childhood underweight 3.8

10. Indoor smoke from solid fuels   3.3

59 million total global deaths in 2004

5. High blood pressure 3.7

6. Tobacco use 3.7

7. Suboptimal breastfeeding 2.9

8. High blood glucose 2.7

9. Indoor smoke from solid fuels 2.7

10. Overweight and obesity 2.3

1.5 billion total global DALYs in 2004

Source: Global burden of disease: 2004 update (www.who.int/evidence/bod)



Prevalence of moderate and severe disability (a),
persons aged 60 years and over (millions), 

by leading causes of disability, 2004

 Disabling condition (c) 

High 
income 

countries  

Low and 
middle 
income 

countries  World  
1 Hearing loss 18.5 43.9 62.4 

2 Refractive errors 6.4 39.8 46.2 

3 Cataracts 1.1 31.4 32.5 

4 Osteoarthritis 8.1 19.4 27.5 

5 Macular degeneration  6 15.1 21.1 
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5 Macular degeneration  6 15.1 21.1 

6 Ischaemic heart disease 2.2 11.9 14.1 

7 Alzheimer and other 
dementias 6.2 7 13.2 

8 Chronic obstructive 
pulmonary disease 4.5 8 12.5 

9 Glaucoma 1.5 7.9 9.4 

10 Cerebrovascular disease 2.2 4.9 7.1 
(a) Conditions lasting 6 months or more with disability class III or above 

WHO 2008: Global burden of disease: 2004 update 

Source: Global burden of disease: 2004 update (www.who.int/evidence/bod)



YLL, YLD and DALYs by region, 2004
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Source: Global burden of disease: 2004 update (www.who.int/evidence/bod)



Size of 

risk

Traditional risks:

Tobacco

Physical inactivity

The risk transition(s)
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Time

risk
Overweight

Urban air quality
Road traffic safety
Occupational risks

Undernutrition, 
Indoor air pollution, Modern Risks:

WHO, 2009



High blood glucose

Suboptimal breastfeeding

Tobacco use

High blood pressure

Unsafe water, sanitation, hygiene

Alcohol use

Unsafe sex

Childhood underweight

Burden of disease attributable to 
leading individual risk factors in 2004
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Disease burden attributable to 24 global risk 
factors by income and WHO region, 2004
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Source: Global health risks (WHO 2009) www.who.int/evidence/bod



Burden of five leading age-related risks among 
older adults (60 years and over)
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Low  income

Middle income

High income
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WHO, 2009
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Potential life expectancy gain in the 
absence of 10 risks to global health, 

2004
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WHO, 2009



Male life expectancy at age 60  - selected countries  1950-2008
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Female life expectancy at age 60  - selected countri es 1950-2008
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Frontier life expectancy at birth 1600-2000
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Death and DALY projections 2002-2030

• WHO 2005 report "Preventing chronic diseases" 
http://www.who.int/nmh/en/

• Preventing chronic diseases: how many lives can 
we save? (Strong, Mathers, Leeder, Beaglehole)
http://www.thelancet.com/

• PLoS Medicine paper: Mathers and Loncar (2006) 
http://www.plosmedicine.org/
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• Global burden of disease: 2004 update
http://www.who.int/evidence/bod/

• Revised projections 2004-2030
http://www.who.int/evidence/bod/

• Updated projections 2008-2050: work in progress



GBD Projections Model

• Estimated regression models using all available historical death 
registration data 1950-2004 (2,605 country-years) 

• Separate equations for 7 age groups X sex X 10 cause groups

• Mortality trends modelled as functions of:
• National income per capita 
• Education (average years of schooling in adults)
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• Education (average years of schooling in adults)
• smoking intensity (excess lung cancer above non-smoker level)
• time – proxy for technological progress
• BMI trends (diabetes only)

• Separate models for diseases with unique epidemiology: HIV/AIDS, 
tuberculosis, lung cancer, diabetes mellitus, and chronic respiratory 
diseases



Global projections for selected causes, 
2004 to 2030
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Decomposition of growth in projected
annual deaths from 2004 to 2030:  
low and middle income countries 
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Mathers and Loncar 2006
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Projected life expectancy at birth, females, 2010-2100
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Projected life expectancy at 65, females, 2010-2100
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Projected annual increase in life expectancy, 
by income group, 2010-2050 and 2050-2100

e0 2010-2050 2050-2100
Frontier 0.10 0.09
High income 0.10 0.08
Middle income 0.16 0.07
Low income 0.29 0.12
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Low income 0.29 0.12
e65 2010-2050 2050-2100
Frontier 0.08 0.08
High income 0.07 0.06
Middle income 0.08 0.04
Low income 0.07 0.06



Numbers of people with dementia 
(in millions)
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Future progress

• Major gains in health are likely to continue

• Many low and middle income countries will pass 
through the epidemiological transition

• HIV epidemic – appears to have peaked in many 
countries, but can past progress be sustained  
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• Uncertainty about Eastern Europe 

• Uncertain progress in some least developed countries 
and countries in conflict

• Can the mortality gaps be narrowed?



Factors which may accelerate progress

• New technologies: genomics and proteomics, nanobots

• Research breakthroughs – cancers, Alzheimers, ageing, 
regeneration and rejuvenation…..

• Millenium Development Goals Mark II, solving the 
development puzzle, continued globalization…..

Factors which may impede progress
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• Climate change, environmental degradation

• Continued global financial crisis and instability

• Spread of western sedentary lifestyle with development

• New and resurgent infectious diseases

• WMD proliferation and increasing conflicts

Factors which may impede progress
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