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New HMD developments/projects

1. Adding Cause-of-death information to the HMD
2. Subnational Mortality Databases

3. MortX: Beyond the HMD
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Project 1.
Including cause-of-death information in the HMD

* Main idea:
To enrich the HMD with cause-of-death data series for selected

countries

« Other international cause-specific mortality database have important
limitations

— WHO: Not-user friendly (diversity of format, lack of documentation,
changes in classifications/shortlists...)

— EUROSTAT: Limited to 10/15 years and to European countries
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Basic principles

For all HMD countries with cause-of-death data coded to the ICD

Back to 1950 or earliest year available

Data series consistent with all-cause series:
— Cause-specific death counts
— Age-specific cause-specific death rates

Shortlist of <100 exclusive cause-of-death categories
(mostly compatible with EUROSTAT and NCHS)

« Emphasis on disruptions arising from revisions of the ICD
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Canada (1950-2009) Austria (1970-2015)
England and Wales (1950-2013) Italy (1955-2014)
France (1958-2013) Spain (1970-2015)

Japan (1950-2013)

Norway (1951-2012)

Sweden (1952-2012)

The United States (1959-2016)
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Project 3
Subnational Mortality Databases

Motivations
— To monitor geographic inequalities in mortality
— To identify “laggards” and “pioneers” in longevity within a country (E./W. Germany)

Previous independent work with HMD technical support:
— Canada (provinces)
— Japan (prefectures)

Current HMD work:
— Germany (various geographic units; since 1982 for the landers)
— The United States (states/counties)

HMD-like mortality series with same basic principles
(comparability, accessibility, flexibility, quality control)
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Status of the United States Mortality DataBase (USMDB)
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United States Mortality Database

Magali Barbieri, Director

University of California, Berkeley & INED, France

John Wilmoth, Founding Director

United Nations & formerly University of California, Berkeley
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Status of the United States Mortality DataBase (USMDB)

Lifetables by Geographic Level
Geographic Level: National

Geographic Level: Census Region (Reg)
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Output

« 1959-2015 Period life tables by sex, single year of age
* For the United States

— Census Regions (4)

— Census Divisions (9)

— States (50)

— And the District of Columbia

« Additional formats to be made available
— Abridged life tables (5-year age groups)
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Project 3
MortX: Expanding to other parts of the world

« HMD limited to countries with data of the highest quality
* Interest of scientists to monitor mortality trends in Latin America, Asia, Africa

* International effort to improve data collection (vital statistics) systems
(Millenium/Sustainable Development Goals)

» Using the HMD approach to expand to other regions of the world
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Main challenges

 Availability of data of “reasonable” quality (Census data and vital statistics)
* Develop the HMD tools to evaluate input data quality

« Non-HMD methods require to adjust unreliable/incomplete input data
(beyond the HMD => indirect estimation)

 Impact of data quality issues on the measurement of biometric risks and
mortality improvement models

« Human resources => Need for additional funds

» Exploratory work with selected case studies
(Chile, Costa-Rica, Hong Kong and Mexico)
partly funded by a grant from the AXA Research Fund ;?*"5\
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Motivation

US mortality trends since 1980:
1. Exponential increase in drug-related deaths

2. Growing gap in life expectancy at birth between the US and
other high-income democratices

— How much does the drug epidemic contribute to the US disadvantage in
mortality?
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Drug-related deaths in the US

A rapid increase in the number of deaths due to drug poisoning (mostly
opioids) in 1980-2016 (Case and Deaton, 2015, 2017)

0

66

59

496

Deaths in thousands

39

20

16

O_

T T T I
1980 1990 2000 2010

Years

Institute
and Faculty
of Actuaries

Source: reconstruction of the number of drug-related deaths (prescription and illicit drugs) @ \
for years 1979-2016 adjusted for ICD change (using the 1996 bridge coding study). (N )




The US drug epidemic

* 600 000 deaths due to drug poisoning (overdoses) since 2000
(x 10 in 35 years => from 6 500 in 1980 to 65 000 in 2016)

» 75-85% of all drug overdoses = 20-50 years old

« Same trend for both sexes but women less affected than men.
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Growing US mortality disadvantage

« The divergence with other high-income market economies started around
1980 (« Shorter lives, poorer health », National Research Council 2013)

« The US disadvantaged affects a large range of health and mortality indicators
« American men and women are similarly disadvantaged

« 2/3 of the gap in life expectancy at birth attributable to ages below 50 years
(Ho, 2013)
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Study goals

1.

Update analysis of US lag in life expectancy at birth
with other high-income countries

Compare trends in drug-related mortality in the US with other countries

Mesure the contribution of drug poisoning to the increasing gap in life
expectancy
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Research design

Data:
1. Human Mortality Database
(1980-2014 life tables by sex for the US + 18 countries)
2. World Health Organization mortality database
(2000-2014 deaths by cause in 12 countries + the US)
Methods :

« Age-standardized mortality rates for 7 broad cause-of-death categories (drug poisoning,
alcohol and chronic liver diseases, suicide, cancer, cardiovascular diseases, other
diseases, other external causes) for each country in 2014

« Decomposition method to quantify the contribution of drug poisoning
to the difference in life expectancy at birth

Institute
and Faculty
of Actuaries

i

L\/




Drug-related mortality

Restrictive definition:
» Underlying cause of death only

» ICD-10 codes (10t Revision of the International Classification of
Diseases) = CDC definition :

— X40-X44 (accidental poisoning — prescription + illicit drugs)

— X85 (homicide by drug poisoning)

— Y10-Y14 (drug poisoning with undetermined intent)

— Y45, Y47, Y49 (consequences of therapeutic use of pharmaceutical or biological substances)

—Excludes

- suicides (X60-X64)
- Mental and behavioural disorders due to psychoactive B
substance use (F10-F19) X anfi F“taiuqty
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Drug-related mortality

Restrictive definition:
» Underlying cause of death only

» ICD-10 codes (10t Revision of the International Classification of
Diseases) = CDC definition :

— X40-X44 (accidental poisoning — prescription + illicit drugs)

— X85 (homicide by drug poisoning)

— Y10-Y14 (drug poisoning with undetermined intent)

— Y45, Y47, Y49 (consequences of therapeutic use of pharmaceutical or biological substances)

—Excludes
- suicides (X60-X64)
- Mental and behavioural disorders due to psychoactive B
substance use (F10-F19) RS anfi F“taiu|_ty
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Life expectancy at birth
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Luxembourg, New-Zealand, Norway, Portugal, Spain, Sweden, Switzerland, the United Kingdom and Germany.

Source: HMD data for Australia, Austria, Belgium, Denmark, Finland, France, Iceland, Ireland, Japan,



Ratio of the age-specific death rates (all causes) in the US to the
average in 18 other high-income countries, 1960, 1980, 2000 and 2014
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Drug-related age-standardized mortality rate in the US and 12 other
high-income countries, 2000-2014
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Drug-related age-standardized mortality rate in the US and 12 other
high-income countries, 2000-2014
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Drug-related age-standardized mortality rate in the US and 12 other
high-income countries, 2000-2014

[
© 20
© Men
5 16
N
°
-
z
= 15 8
©
e
¢
Q Sweder|
(@)] 6
< 9
Sweder
4
5_
2_
AN
0 |
| | | | 07 | | |
2000 2005 2010 2015 2000 2005 2010 201
Y
@s;@ Institute
Source: HMD and WHO data for Austria, Belgium, Denmark, Finland, France, Germany, Ireland, Japan, ;’ *i and Faculty
2T | of Actuaries

Norway, Spain, Sweden and the United Kingdom.




Decomposition by cause of the difference in years lived
at ages 20 to 50 between the US and Japan in 2014

04 Total difference in years lived at ages
20-50 (Japan — US): 2.06 years

Institute
and Faculty
of Actuaries

R
[/ -@\




Contribution in years

Decomposition of the difference in years lived at ages 20-50
between the US and 13 high-income countries in 2014
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Contribution in years

Decomposition of the difference in years lived at ages 20-50
between the US and 13 high-income countries in 2014
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Decomposition of the difference in years lived at ages 20-50
between the US and 13 high-income countries in 2014
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Decomposition of the difference in years lived at ages 20-50
between the US and 13 high-income countries in 2014
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Contribution in years

Decomposition of the difference in life expectancy at birth
between the US and 13 high-income countries in 2014
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Contribution in years

Decomposition of the difference in life expectancy at birth
between the US and 13 high-income countries in 2014

B Drugs M

O Alcohol en
O Suicide

O Cancer

4—{ B Cardiovascular dis.
O Other diseases

B Other external causes

|
- 5\ .
[ T T T T T T T T T T 1 gq;@ Institute
Finland Germany Belgium Denmark Austria Ireland The UK France Norway Spain Sweden Japan , J@u\ and Faculty
(_J of Actuaries

S 220 { ’50
SRR




Contribution in years

Decomposition of the difference in life expectancy at birth
between the US and 13 high-income countries in 2014
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Contribution in years

Decomposition of the difference in life expectancy at birth
between the US and 13 high-income countries in 2014
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Life expectancy at birth
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The mortality crisis associated with the drug epidemics is very specific to
the United States (at least for now)

Drug overdoses « explain » 30 to 40% of excess US mortality for working-
age adults (20-50 years old) compared to other countries

Concentrating on the factors particular to the US could help identify the
main drivers of the mortality crisis

Controling drug-related mortality would hardly close the survival gap
between the US and other countries
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Questions?
Comments?
Suggestions?
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The views expressed in this presentation are those of the speaker and not necessarily those of
the IFOA and other funders. The IFOA does not endorse any of the views stated, nor any claims
or representations made in this presentation and accept no responsibility or liability to any
person for loss or damage suffered as a consequence of their placing reliance upon any view,
claim or representation made in this presentation.

The information and expressions of opinion contained in this presentation are not intended to
be a comprehensive study, nor to provide actuarial advice or advice of any nature and should
not be treated as a substitute for specific advice concerning individual situations. On no account
may any part of this presentation be reproduced without the written permission of the speaker.
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