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t
Many areas: I’ll try to pick

out one point for each
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IAA Mortality Working Group (MWG)

 Studies mortality, researches, communicates

 34 Members, 27 Countries

 Meets twice a year

 Produces an Update in 11 languages after 

each meeting

 Organises seminars where practical in 

countries visited

 Maintains an Information Base

www.actuaries.org/mortalityinfo

http://www.actuaries.org/index.cfm?LANG=EN&DSP=MENU&ACT=HOME
http://www.actuaries.org/index.cfm?LANG=EN&DSP=MENU&ACT=HOME
http://www.actuaries.org/mortalityinfo
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MWG

Knowledge
Country reports

Research updates

Sharing at meetings

Conferences

Research
MWG research projects

Own research

Papers

Presentations

Dissemination
Updates – in English

+10 other languages!

Minutes and papers

Seminars in meeting 

countries

In-country presentations

Supranational meetings

Information Base
Aimed at providing information 

on aspects of mortality and 

longevity for actuaries and 

others with an interest in the 

subject.
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Please have a look at 

our Information Base



www.actuaries.org/mortalityinfo
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Current Developments in 
Aging and Mortality
Seminar: Tuesday, April 18, 2017
Summarised for Seminar: Tuesday 23 May, 2017

Older ages (3)

Long Term Care

High-age Mortality and Population Heterogeneity 

Determination of Retirement and Eligibility Ages
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Long-Term Care
An Actuarial Perspective on Societal and Personal 
Challenges

Sam Gutterman FSA, FCAS, CERA, MAAA, HonFIA

co-vice chair, IAA Population Issues Working Group

Current Developments in 
Aging and Mortality
Seminar: Tuesday, April 18, 2017
Summarised for Seminar: Tuesday 23 May, 2017
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Title

Long Term Care Report

• Prepared by the IAA’s Population Issues 
Working Group

• Published in April 2017

• http://www.actuaries.org/LIBRARY/Papers/PIWG_LTC_Paper_April2017.pdf 

• Scope
• Focuses on LTC needs of the elderly, although other population 

segments are also in need of these services

• Includes eight national case studies

• Objectives
• Upgrade attention given to LTC by actuaries worldwide

The IAA Report
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Title
Demographic explosion

• Number of people age 80 and older is expected to increase from 

about 120,000 now to more than 400,000 in 2050

• Largest number will be in Asia

Source: United Nations 2015 Revision of World Population Prospects
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Title

Percent of population age 80 and 
older

• Significant increase in most countries (other than South Africa)

• Caused by increased longevity and decreased fertility
Source: World Bank

Gender Females Males Females Males Females Males Females Males

Country Canada China Germany Hungary

1970 1.8 1.3 0.4 0.2 2.4 1.4 1.9 1.1
1990 3.0 1.6 0.8 0.4 5.2 2.2 3.4 1.7
2010 4.9 2.9 1.6 1.1 6.8 3.4 5.3 2.5
2015 5.1 3.3 1.9 1.3 7.2 4.1 5.8 2.8
2030 7.4 5.6 3.4 2.4 9.4 6.6 7.4 3.7
2050 11.8 9.5 10.2 7.8 16.1 12.7 9.4 5.3

Country Italy Japan South Africa United States

1970 2.2 1.4 1.2 0.6 0.6 0.3 2.3 1.5
1990 4.3 2.2 3.0 1.7 0.5 0.2 3.7 1.8
2010 7.4 4.2 8.1 4.4 1.2 0.7 4.5 2.7
2015 8.5 5.1 9.8 5.6 1.3 0.6 4.6 2.9
2030 11.5 7.8 15.4 9.8 1.7 0.4 6.3 4.5
2050 18.0 13.1 18.1 12.0 2.9 1.2 9.4 7.3
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Statistics Finland                  http://www.stat.fi/til/vaenn/tup_en.html
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Title

• The aging of society
• The downside of improvement in mortality and lower fertility

• In countries with a post World War II baby boom

• Explosion of LTC needs will emerge in the 2030s

• Demographic and lifestyle changes
• Smaller and less close families

• Increased mobility

• In all countries

• Corresponding increase in demand for 
caregivers and other support

Importance of the problem
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Title
Financing the need

PUBLIC/GOVERNMENT
National or local

Social Security
- General tax dollars
- Norway/Scotland
- Inheritance tax

Social Insurance
- Contributory
- Payroll (German/Japan)
- Income tax 
(Netherlands)
- Medicare (USA)

PRIVATE

Private Insurance
- Standalone
- Hybrid Life/Annuity 

Products
- Benefits

- Lump sum
- Periodic

- Conversion from DI Products

Personal Savings

Home Equity

Family, Friends and 
Community

Social Assistance / 
Means Test / Safety Net 
/ Social Care
- Canada
- Medicaid (USA)
- Israel
- UK

National Healthcare 
System
- Belgium
- Italy
- Australia
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Title
Recent expenditures for LTC

Source: OECD Health Data, 2011
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Title

• Coverage

• Benefit design

• Affordability
• For individuals and society

• Appropriateness and quality of delivery

• Risk and cost management 

• Sustainability of funding

• Avoiding unintended consequences

Criteria for a LTC program
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One 
poin

t
Have a look at the 

Long Term Care report
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http://www.actuaries.org/LIBRARY/Papers/PIWG_LTC_Paper_April2017.pdf 
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A thorough presentation that deserves reading in full.

Treatment of high-age mortality is interesting as we have seen 

underestimation of mortality at high ages

And on the other hand, some have observed “Deceleration”, where 

the rate of increase in the force of mortality appears to slacken off:

The so-called “DECELERATION” in late-life mortality

Ermanno looks at possible causes of this Deceleration.

Using an Enterprise-Based Risk Management approach
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One 
poin

t
“Deceleration” in later-life

mortality needs to be 

recognised and managed
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Determination of Retirement and 
Eligibility Ages

Presenter: Martin Stevenson

Vice-Chair, IAA Population Issues 
Working Group and former Partner 

Mercer Australia

Current Developments in 
Aging and Mortality
Seminar: Tuesday, April 18, 2017ummarised for 
Seminar: Tuesday 23 May, 2017
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Let’s start with definitions

• “Eligibility age”: the age when an individual is eligible 
to begin receiving full retirement benefits

o Social security programs

o Occupational pension plans

o Or even defined by tax regulations

• “Retirement age”: the actual age when retirement begins

o Retirement: leaving labour force

• Eligibility age is one of many factors impacting 
individuals’ decisions on when to retire
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Title
Life stages paradigm shift

The world of retirement is changing
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Considers

Increasing old-age dependency ratios

Pensions systems

Trend to increasing Eligibility ages

Elimination or redesign of generous schemes

Interface with other schemes

Introduces fairness between 

generations

poor/wealthy

Differing jobs

Retirement policy strategies
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Title
Consideration for changing a 

Social Security System

• Inter-generational fairness

• Sustainability

• Actuarial fairness

• Benefit adequacy

• Inter-group fairness

Each produces a different outcome!

Life Expectancy and Healthy Life 

Expectancy at birth by income 

deciles, U.K., 2011-2013
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One 
poin

t
“Opportunities for actuaries in 

managing the stresses currently 

arising on retirement income 

systems.”
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• Financial analyses at all levels of programs

What can we do as actuaries?

o Both technical and policy

• Provide advice to pension plan sponsors

• Need to combine a macro-economic view with micro 
analyses to develop practical solutions

o Prepare objective forecasts

o Assist in risk management

o Address issues of benefit adequacy, sustainability, equity, etc.

• Promote the use of reasonable assumptions and 
models to form the basis of policy decisions
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http://www.actuaries.org/LIBRARY/Papers/PIWG_Retirement_

and_Eligibility_Ages_Paper_final_11March2016.pdf

http://www.actuaries.org/LIBRARY/Papers/PIWG_Retirement_and_Eligibility_Ages_Paper_final_11March2016.pdf


Current Developments in 
Aging and Mortality

Approaches to inequality (3)

Actuarial Perspectives on Inequality (Seminar)

Tackling the socio-economic longevity gap (MWG)

Tackling the socio-economic health gap (York University)
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Actuarial Perspectives on 
Inequality

Assia Billig, FSA, FCIA, PhD

Chair of PIWG, 

Senior Actuary, Office of the Chief Actuary, Office of 
the Superintendent of Financial Institutions Canada

Current Developments in 
Aging and Mortality
Seminar: Tuesday, April 18, 2017
Summarised for Seminar: Tuesday 23 May, 2017



Project by PIWG

• Project of Population Issues Working Group: “Actuarial 
Perspective of Inequality”

• Outline
• General overview of inequality issues 

• Trends in inequality 

• Reflecting inequality in actuarial assumptions

• Actuarial solutions in the face of inequality

• Why we are addressing this topic?
• Creating opportunities for individuals and subgroups 

enhances well-being of societies

• Actuaries traditionally provide solutions that mitigate 
individual risks and enhance society well-being

• Our mandate is the work in public interest. 



Inequality in mortality 
between countries



Positive developments mainly 
due to reduction in maternal and
infant mortality

Source: ISSA Demographic Megatrends

DEVELOPMENT OF LIFE EXPECTANCY FROM BIRTH BY REGION AND SEX 
OVER THE LAST 60 YEARS



Will this trend continue? 
Causes of death differences between
high- and low-income countries

• Societal causes of death – crime, pollution, etc.

• How much of medical advances from high-income 

countries will spread to lower-income countries?

• Humanitarian efforts

Source: WHO data



Why mortality is different 
in the same country?

• Mortality outcomes depend on socio-economic 
status

• UK (2013): The gap in life expectancy in England 
between the 10% most affluent areas and the 10% least 
affluent areas is 8 years.

• Determinants are often
• Quality of life style

• Access to medical care

• Access and quality of education



Why mortality is different 
in the same country?

• Mortality outcomes depend on socio-economic 
status

• UK (2013): The gap in life expectancy in England 
between the 10% most affluent areas and the 10% least 
affluent areas is 8 years.

• … and the gap in healthy life expectancy is 12 years!

• Determinants are often
• Quality of life style

• Access to medical care

• Access and quality of education
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Paper covers: 

Poverty
Cost of Nutrition

Cost of health specialists

Transport to health service

Education
Jobs

Design of social security programmes
Maternity leave

State healthcare systems

Vaccinations, maternal health, schools, child benefit, 

contingent income, social assistance, universal income

The role of actuaries
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One 
poin

t
Actuaries are well-equipped 

to work on social care systems



Actuarial involvement 
needs to increase

• Actuaries combine “costs” and “benefits” in one 
analysis

• These skills could contribute to efforts to reduce 
inequality

• There are certain areas of social security where 
actuaries are not widely involved

• Actuaries should aim at changing this situation

• There is a need for more in-depth inter-branch 
analysis and design

• Actuarial expertise for holistic approach is invaluable. 
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Summary

Differences in life expectancy between the lowest and the highest

socioeconomic categories have widened over past decades in

several countries

Some causes of death have reduced substantially, some have risen

The researchers looked at how reducing/removing a particular cause of death

might

a) affect average life expectancy 

b) affect the socioeconomic gap

They found that the intervention that most improved average life expectancy

actually worsened the socioeconomic gap 
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Conclusion

The researchers provide a basis to assist government bodies in

implementing well-informed strategies aimed at reducing social 

inequalities.

Decline in heart disease mortality:

• Major contributor to increases in life expectancy

• BUT also increases inequalities.

The optimal cause-of-death to target in order to reduce life expectancy 

gaps changes over time.

• It’s crucial to take into account the latest time trends.

To reduce inequalities, respiratory diseases need to be targeted as a 

priority.

WHO target increases inequalities for men

• A more optimal solution would be to target digestive diseases 

instead of neoplasms.



Helsinki 23 May 2017  Recent 

Developments  Brian Ridsdale

One 
poin

t
Need to choose focus:

• improving population life expectancy

• or closing the gap

You can’t have both!
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Summary

Interventions aimed at improving average life expectancy by

reducing/removing a particular cause of death can further widen the

socioeconomic gap

The researchers look at what causes of death would have to be eliminated

to produce specific outcomes

The Aim: (next steps)

• What? Develop a tool that would help policy decisions aiming at

reducing differences in life expectancy between socioeconomic

categories

• How? By developing a model which takes into account the main

causes of death for each socioeconomic category.
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Mind the Gap

Interventions to improve life expectancy

Need to choose focus:

• improving population life expectancy

• or closing the gap

You can’t have both
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Mind the Gap

Interventions to improve life expectancy

Need to choose focus:

• improving population life expectancy

• or closing the gap

Unequal Lives: 

Breaking the Wealth-Health Link

Interventions to improve healthy life expectancy

Need to choose focus:

• improving population healthy life expectancy

• or closing the gap
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A lifetime perspective on the wealth-health link

Source: Richard Cookson, Centre for Health Economics University of YorkHelsinki 23 May 2017  Recent 
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Finding Solutions

Equity-informative health economic evaluation

Confronting Trade-Offs

How much do you care about reducing health 

inequality versus improving total health?

Monitoring Progress

Equity-informative quality assurance

The next steps

Richard Cookson is at the forefront of efforts to develop new analytical tools to enable 

‘equity-informative’ economic evaluation and quality assurance of health services, and the 

NHS recently adopted his methods for detailed monitoring of local progress in tackling 

health inequality. 

Public services can use such tools to curb the rising costs of preventable illness 

associated with inequality and bridge the health divide.
Helsinki 23 May 2017  Recent 
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It does work

Source: Richard Cookson, Centre for Health Economics University of YorkHelsinki 23 May 2017  Recent 
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Other developments (3)

Helsinki 23 May 2017  Recent 

Developments  Brian Ridsdale

Human Mortality Database

Actuarial Research Centre programmes

Drivers of Mortality

Longevity Bulletins:

• Antimicrobial resistance
• Big data in health

http://www.actuaries.org/index.cfm?LANG=EN&DSP=MENU&ACT=HOME
http://www.actuaries.org/index.cfm?LANG=EN&DSP=MENU&ACT=HOME
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Human Mortality Database (HMD) -
at risk

• Detailed mortality and population data for 37 countries or areas.  

• Open, free, international access

• Two teams of researchers in the USA and Germany.  

• Only source of consistent multi-country data.  

• 40,000 + users

• HMD working on:
• Cause of Death analyses

• US State-level mortality

• Some funding being withdrawn

• New commitments needed to fund new and existing projects
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One 
poin

t
If your company uses it,

it needs your support!
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Source: Andrew J.G. Cairns Director, Actuarial Research Centre, IFoA

Heriot-Watt University, Edinburgh
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70

Title
Drivers of Mortality – in progress

Authors (10) Countries (7)

Assia Billig Canada

Simon Brimblecombe UK

Mathew Edwards UK

Michael Eves Switzerland

Sam Gutterman US

Al Klein, Chair US

Mika Mäkinen Finland

Darko Medved Slovenia

Lars Pralle Germany

Marianne Purushotham US
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Title
Drivers of Mortality

11 Key Broad Drivers

Aging Lifestyle

Catastrophes Medical advances

Diseases Political

Environmental Technological advances

Healthcare/medical care What we don’t know today

Inequality



Drivers of Future Mortality 72

Title

• An overview

• A discussion of each driver
• History of the driver and the current situation

• Discussion on how future drivers will impact both:
• Developed countries

• Developing countries

• Considerations on how to quantify drivers
• May be most difficult task

What Paper will Cover



Longevity Bulletin

Antimicrobial resistance 
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Antimicrobial Resistance
Longevity bulletin Antimicrobial Resistance edition, May 2016

Contents, inter alia –

 How resistance emerges

 Clinical implications

 Basic facts

 Economic implications

 Current developments

 Research into new antibiotics

 Case study

http://www.actuaries.org/index.cfm?LANG=EN&DSP=MENU&ACT=HOME
http://www.actuaries.org/index.cfm?LANG=EN&DSP=MENU&ACT=HOME
https://www.actuaries.org.uk/learn-and-develop/research-and-knowledge/our-journals-and-research-publications/longevity-bulletin
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Antimicrobial resistance 2050 
estimates. Ivo Holanec IFoA

http://www.actuaries.org/index.cfm?LANG=EN&DSP=MENU&ACT=HOME
http://www.actuaries.org/index.cfm?LANG=EN&DSP=MENU&ACT=HOME


Longevity Bulletin

Big Data in Health
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