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’m Increasing life expectancy

Average life expectancy at birth

The level of mortality within a population can be expressed
as average life expectancy.

The average life expectancy of a specific calendar year is
calculated using mortality rates of each age group within
the observed year.




Life expectancy at birth for men in Europe, Japan, and in the United States
1995 und 2005
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UNECE Statistical Division Database, compiled from national and international official sources (WHO, EUROSTAT, UNICEF Transmonee)
(www.unece.org/stats/data, accessed 9 August 2007). WHO Statistical Information System (WHOSIS) / World Health Statistics 2007.




Life expectancy at birth for women in Europe, Japan, and in the United States
1995 und 2005

Japan 85,5
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Romania B 2005 *Only rounded data
available for 2005
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Russia

UNECE Statistical Division Database, compiled from national and international official sources (WHO, EUROSTAT, UNICEF Transmonee)
(www.unece.org/stats/data, accessed 9 August 2007). WHO Statistical Information System (WHOSIS) / World Health Statistics 2007.
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Record female life expectancy from 1840 to the present
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West Germany 2.8 yea'r.s,.-"" West and East combined
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Weiland SK, Rapp K, Klenk J, Keil U. Zunahme der Lebenserwartung. Dtsch Arztebl 2006; 103(16):A 1072—7.



The burden of cardiovascular disease mortality in Europe, 1970-92
Men, age 4574 years
Time trends in CVD mortality Annual % change in CVD mortality rates
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2000

Evolution of mean age-adjusted

mortality rates from

total cardiovascular diseases in

different world regions, 1970-1996
Men, age 75—84 years
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Cardiovascular disease _ 3.9 years

Perinatal disease ] ' ‘ ‘

. Coronary heart Stroke Other heart
Injuries . disease disease

Cancer [

Chronic obstructive pulmonary disease

Other causes

Years

Source: Lenfant C. Clinical Research to Clinical Practice — Lost in Translation? N Engl J Med 2003; 349: 868-874




’m Increasing life expectancy

To analyse changes of life expectancy between two points
in time, Pollard’s method calculates the contribution of each
age group and within this group of each cause of death to
the observed changes of life expectancy.

Pollard JH: The expectation of life and its relationship to mortality.
J Inst Actuaries 1982; 109: 225-40

Stockholm 2009




Contribution of different disease groups on the increase in average
life expectancy for men between 1980 and 2002 in Germany

Increase in life expectancy: 5.8 years
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Weiland SK, Rapp K, Klenk J, Keil U. Zunahme der Lebenserwartung. Dtsch Arztebl 2006; 103(16):A 1072—7.



Contribution of different disease groups on the increase in average
life expectancy for women between 1980 and 2002 in Germany

Increase in life expectancy: 4.6 years
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cumulative

total change 9.5 years

B 0-4 2.4 years
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1 15-39 1.1 years
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Analog zu: Klenk J, Rapp K, Buchele G, Keil U, Weiland SK. Increasing life expectancy in Germany:
quantitative contributions from changes in age- and disease-specific mortality. Eur J Public Health 2007; 17:587-592.
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Analog zu: Klenk J, Rapp K, Buchele G, Keil U, Weiland SK. Increasing life expectancy in Germany:
quantitative contributions from changes in age- and disease-specific mortality. Eur J Public Health 2007; 17:587-592.




Annual and cumulative contribution of different age groups to the
changes in life expectancy between 1962 and 2005 in Germany, women
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Analog zu: Klenk J, Rapp K, Buchele G, Keil U, Weiland SK. Increasing life expectancy in Germany:
quantitative contributions from changes in age- and disease-specific mortality. Eur J Public Health 2007; 17:587-592.




Annual and cumulative contribution of different disease groups to the changes
in life expectancy between 1962 and 2005 in Germany, women
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Analog zu: Klenk J, Rapp K, Buchele G, Keil U, Weiland SK. Increasing life expectancy in Germany:
quantitative contributions from changes in age- and disease-specific mortality. Eur J Public Health 2007; 17:587-592.
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cummulative _ curmmulative

total change 2.6 years total change 3.6 years
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Klenk J, Rapp K, Buchele G, Keil U, Weiland SK. Increasing life expectancy in Germany:
quantitative contributions from changes in age- and disease-specific mortality. Eur J Public Health 2007; 17:587-592.
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change in life expectancy [years]
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E CONFERENCE ON THE DECLINE IN
CORONARY HEART DISEASE MORTALITY

NATIONAL HEART, LUNG, AND BLOOD INSTITUTE
NATIONAL INSTITUTES OF HEALTH

BETHESDA (U.S.A.)
October 24 — 25, 1978




Can we identify factors causing
the coronary mortality decline?

Primary Prevention

Stockholm 2009




WHO-MONICA-Project
World Map of Collaborating Centres (MCC'’s)
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Increasing life expectancy

O Treatments @ Risk factors E Unexplained

USA, 1968-76 40% 6%

New Zealand, 1974-81 40%

The Netherlands, 1978-85 46%

UsS, 1980-90 43%

IMPACT Schotland, 1975-94 35%

IMPACT New Zealand, 1982-93 35%

IMPACT England & Wales, 1981-2000 38%

IMPACT US, 1980-2000 47%

IMPACT Ireland 44%

Finland, 1972-92

IMPACT Finland, 1982-97

0%

Source: Adapted from Ford ES et al. Explaining the Decrease in U.S. Deaths from Coronary Disease, 1980-2000.
NEJM 2007; 356:2388—-2398. Stockholm 2009
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Willett WC. Balancing life-style and genomics research for disease prevention. Science 2002; 296:695-698.




Mean systolic and diastolic BPs in 6 European and 2 North
American countries, men and women combined, by age

Systolic blood pressure Diastolic blood pressure

—0— Germany Finland —@—Italy
—8—England —®—Sweden —@— Spain

—8— Germany Finland —@—Italy —8— Canada
—8—England —@—Sweden —@— Spain —e—US

I I I I I I I I I I I I I I I I
35-39 40-44 45-49 50-54 55-59 60-64 65-69* 70-74* 35-39 40-44 45-49 50-54 55-59 60-64 65-69* 70-74*

Age (years) Age (years)

* Asterisk indicates that data for Finland and Spain were not available in the 2 highest age groups.

Source: Wolf-Maier K et al. Hypertension prevalence and blood pressure levels in 6 European countries, Canada, and the United States.
JAMA 2003; 289:2365




Record female life expectancy from 1840 to the present
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The world is too fat. Too bad

Source: http://www.economist.com/opinion/displayStory.cfm?story_id=2282754; 08.01.2004
Stockholm 2009
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Source: Die Zeit. Nr. 15, 1. April 2004, S. 44 Stockholm 2009




Multivariate relative risks of death in relation to BMI among men

A All Men [N=313,047; 42,173 deaths) B Men According to Age (N=313,047; 42,173 deaths)

3.0 3.0 e

——- 56-60 yr
BL-65 yr
— = B6=71 yr

Relative Risk of Daath
Relative Risk of Daath

Current BMI Current BMI

C Men According to Smoking Status (N=302,327; 40,541 deaths) D Men Who Had Never Smoked [N=54 925; 4079 deaths)

lﬂ_. —— Mever smokers s

Former smaokers

—--= Current smokers

Relative Risk of Death
Relative Ris¢ of Death

Current BMI BMI at 50 Yr of Age

Reference group (BMI, 23.5 to 24.9) — adjusted for age, race or ethnic group, level of education, alcohol consumption, and physical activity.
Model A: adjusted for smoking status and the number of cigarettes smoked per day
Model C: adjusted for the number of cigarettes smoked per day (former or current smokers)

Source: Adams KF et al. N Eng J Med. 2006;355: 763—78.




Multivariate relative risks of death in relation to BMI among women

A Al Women (N=214,218; 19,144 deaths) B All Women According to Age (N=214,218; 19,144 deaths)

3.0

Relative Risk of Death
Relative Risk of Death

C Women According to Smoking Status (N=207,884; 18,417 deaths) D Women Who Had Never Smoked (N=56,156; 2867 deaths)

Relative Risk of Death
Relative Risk of Death

3 30 35
Current BMI BMI at 50 Yr of Age

Reference group (BMI, 23.5 to 24.9) — adjusted for age, race or ethnic group, level of education, alcohol consumption, and physical activity.
Model A: adjusted for smoking status and the number of cigarettes smoked per day
Model C: adjusted for the number of cigarettes smoked per day (former or current smokers)

Source: Adams KF et al. N Eng J Med. 2006;355: 763—78.
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Adjusted relative risk of death among men in the European
Prospective Investigation into Cancer and Nutrition (EPIC),

according to BM| and waist circumference

Solid lines indicate relative risks, dashed lines indicate 95% confidence intervals
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Source: Pischon et al. General and Abdominal Adiposity and Risk of Death in Europe. N Engl J Med 2008;359:2105-2120
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Relative risk of health problems associated with obesity (BMI = 30 kg/m?)

Greatly increased risk Moderately increased risk Slightly increased risk
(Relative Risk > 3) (Relative Risk 2—3) (Relative Risk 1-2)

Cancer (breast cancer, colon

Diabetes Coronary heart disease )
cancer, endometrial cancer)

Hypertension Heart failure Impaired fertility
Dyslipidaemia Hyperuricaemia Polycystic ovary syndrome

Breathlessness Gout Low back pain

Increased risk of anaesthesia

Sleep apnoea Osteoarthritis .
complications

Gall bladder disease Pre-eclampsia

Source: adapted from WHO Technical Report Series 894, part 2, page 43.

Haslam D et al. BMJ 2006; 333: 640—642.
Stockholm 2009




Prevalence (%) of obesity (BMI = 30 kg/m?) among US adults
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The National Health and Nutrition Examination Survey (NHANES)

K

m 1960-62
m1971-74
m1976-80
m 1988-94
m 1999-2002

Men Women

Source: Flegal KM et al. JAMA 2002; 288; 1723-27. Hedley AA et al. JAMA 2004; 291: 2847-50.




Prevalence (%) of obesity (BMI = 30 kg/m?) among German adults
aged 25 to 69 years, 1985-2002

Bundes-Gesundheitssurvey (National Health Survey)

Men

Source: Helmert U, Strube H. Gesundheitswesen 2004; 66:409-415




Prevalence (%) of adult obesity (BMI| 230 kg/m?) in Europe (1)

% Obesity (BMI >30)
No data currently available
0-9.9%
10-14.9%
15-19.9 %
20-24.9%
25-29.9%
>30%

Source: James PT, Rigby N, et al. The obesity epidemic, metabolic syndrome and future prevention strategies. EJCPR 2004; 11:5




Prevalence (%) of adult obesity (BMI| 230 kg/m?) in Europe (2)

Females

% Obesity (BMI >30)
No data currently available
0-9.9%
10-14.9%
15-19.9 %
20-24.9%
25-29.9%
>30%

Source: James PT, Rigby N, et al. The obesity epidemic, metabolic syndrome and future prevention strategies. EJCPR 2004; 11:5




Prevalence (%) of obesity (BMI = 30 kg/m?) and severe obesity
(BMI = 35 kg/m?) in Germany 2002, by sex and social risk score

Age group 25-69 years

Source: Adapted from Helmert U, Strube H. Gesundheitswesen 2004; 66:409—415.




Life-Shortening effect of obesity according to race and sex
In the United States in 2000

EMI, 35
BN, 30

0.30-1.08

White Males White Females Black Males Black Females

Source: Olshanski et al. N Eng J Med 2005; 352:1138—1145.




Summary — Conclusions — Messages (1)

Life expectancy at birth for men and women has been increasing in
many western countries by more than 2 years per decade.

Over the last 160 years life expectancy in those countries, who did best,
increased by 2.5 years per decade for women (Science 2002).

CVD mortality rates have been decreasing in western countries by 2—3%
annually (since 1970); this is particularly true for higher age groups such
as 7584 years.

From 1980-2002 life expectancy in Germany increased by 5.8 years

in men and 4.6 years in women: nearly 50% of this increase in both men
and women was due to declining CVD mortality rates; declining cancer
mortality rates contributed by only 10% !




Summary — Conclusions — Messages (2)

From 1990-1997 life expectancy in the eastern part of Germany increased
by 3.2 years (!) for men and women. Declining CVD mortality rates
contributed even more to this rapid increase than in the western part of
Germany. There was no contribution from declining cancer mortality rates.

Estimating the quantitative contributions from changes in age- and
disease-specific mortality to life expectancy from 1962—-2005 reveals that
age groups 65+ and CVD contribute most to the increase in life expectancy
(men 9.5 years; women 9.1 years).

The 1962—-2005 analyses also show that contributions to life expectancy
from declining CVD mortality began rather late in Germany, around 1980.

Life expectancy in Germany in men and women is very much dependent

on socio-economic conditions such as income.




Summary — Conclusions — Messages (3)

The WHO MONICA project showed that in western countries, where
the CHD mortality decline was on average 2—3% annually, 2/3 of this
decline could be explained by a decrease in CHD incidence and 1/3 by
a decrease in CHD case fatality.

Other studies support the view that about 2/3 of the decline in CHD
mortality are attributable to population risk factor reductions = primary
prevention, and 1/3 to improvements in treatment.

In light of data from EUROASPIRE I, Il and Ill and other surveys showing
that risk factors are poorly controlled the question arises, how much
more could be achieved in terms of declining CVD mortality, if guidelines
would be adhered to by all parties of the health care system ?




Summary — Conclusions — Messages (4)

In spite of the impressive increases in life expectancy in Germany in
recent decades, every 5th man (18.4%) and every 10th woman (9.6%)
are dying before reaching their 65th birthday (present pension age).

Cardiovascular diseases are the most frequent causes of death in
Germany and other western countries; however up to age 65—-69 years,
deaths from cancer are predominating in women and men.

The rising epidemic of obesity (and diabetes mellitus type 2) in western
countries challenges our optimism regarding ever increasing life expectancy
In the western world.




/ uschauen (to watch)

E ntspannen (to relax)

N achdenken (to contemplate)
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e (Man-is What he eats)

L udwig Feuerbach
1804/— 1872 +




Die grof3ten Stnden werden in der Kuiche begangen

(The greatest sins are committed in.the kitchen)

Friedrich Nietzsche
1844 — 1900




Increasing life expectancy

bird flies

fish swims

man runs

Emil Zatopek
1922 — 2000

(c) allsport
Stockholm 2009
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When the real causes have been removed,

iIndividual susceptibility ceases to matter

Geoffrey Rose

The Strategy of Preventive Medicine, 1992

Stockholm 2009
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OXFORD MEDICAL PUBLICATIONS

THE
STRATEGY OF
PREVENTIVE
MEDICINE

GEOFFREY ROSE

The primary determinants of disease
are mainly economic and social, and
therefore its remedies must also be
economic and social.

Medicine and politics cannot and

should not be kept apart.

Geoffrey Rose
The Strategy of Preventive Medicine, 1992

Stockholm 2009
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Die Medizin ist eine soziale Wissenschaft
und die Politik i1st nichts anderes

als eine Medizin im Grof3en.

Rudolf Virchow
1821 — 1902

Stockholm 2009




