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 The retreat of mortality 

Trends in overall mortality risks: the modern pattern, 

differences between the sexes, questions of measurement; expectation of life, 
international comparisons. 

Components of mortality decline: causes of death; the 
decline of infectious disease. Diseases of ‘’affluence’? 

 
Explaining mortality: patterns and divergence. 
 
Prospects for longer life. 
 



200 years of improved survival: survivors from birth to given ages per 

10,000 births, France 1806 and England and Wales 2008. Sources: INED, ONS. 
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English life-table, male and female log10 qx 2001-3. 
Source: ONS. 

. 
 

UK interim life table 2001-3, male and females, log10*10000qx
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English life-table 2001-3, qx and dx. Source: ONS. 
 

Interim English Life-Table, males, 2001-3. qx and dx. source: GAD.
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Period expectation of life at birth, England 
and Wales, 1850 – 2010. Source: ONS 
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Trend in Crude and Age-Standardised Death Rate, EU15 1970 - 2002, 1970 = 100. 
Source WHO Health for All database 2005.

55

60

65

70

75

80

85

90

95

100

105

19
70

19
72

19
74

19
76

19
78

19
80

19
82

19
84

19
86

19
88

19
90

19
92

19
94

19
96

19
98

20
00

20
02

Age-Standardised Death Rate

Crude Death Rate



600

800

1,000

1,200

1,400

R
at

e 
pe

r 1
00

,0
00

 p
op

ul
at

io
n 

1970 1980 1990 

Crude 

Age-adjusted 

NOTE: Crude death rates on an annual basis per 100,000 population; age-adjusted rates per 100,000 U.S. 
standard population; see “Technical Notes.” 

Crude and age-adjusted death rates: United States, 1960-2005 

1960 
0 

2000 2005 



Two high survival achievers: Japan and Switzerland 
1948 – 2008 (with UK for comparison). 

Expectartion of life at birth, males and females, selected countries
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Expectation of life at birth, France, Denmark, 
USA, to show divergence of female e0. 

Expectation of life at birth, males and females, USA, Denmark, France

55

60

65

70

75

80

85

90

19
45

19
48

19
51

19
54

19
57

19
60

19
63

19
66

19
69

19
72

19
75

19
78

19
81

19
84

19
87

19
90

19
93

19
96

19
99

20
02

20
05

ye
ar

s

France females
France males
Denmark males
Denmark fem
US females
US males



Male expectation of life at birth, diverse trends 
1950-2007. Source: Eurostat and national statistical institutes. 

Expectation of life at birth, males, selected European countries and Japan 1945 - 
2009
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Expectation of life at birth, both sexes, about 2005 (quintiles) 
source: WHO 
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Infant Mortality Rate, Europe 2002. Source: WHO Health for All database
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Persistent diversity within a population. England, SMR by 
ward 1999-2003, spatially and temporally smoothed.  

Source: Health Statistics Quarterly 40, 2008 Map 3. 



Diversity within a population. England and Wales, 
SMRs by Social Class, all causes, men aged 20-64. 

Source: DS 15. 



Persistent diversity within a population. England and Wales 
1991-93, SMRs for men aged 20-64 by social class, selected 

causes. Source: Health Inequalities Decennial Supplement, DS 15. 



Medical Certificate of Cause of Death 





Male mortality by major cause, E&W 1917-2009. 
 Age standardised mortality rates for selected broad disease 

groups. Source: Adrian Gallop, ONS 
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Female mortality by major cause, E&W 1917-2009. 
Age standardised mortality rates for selected broad disease 

groups. Source; Adrian Gallop, ONS. 
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US 1958 – 2005; age –standardised mortality per 100,000 by 
leading causes of death. n.b. log scale.  

Source: NCHS National Vital Statistics Reports 56, 10 p. 8. 



Japan – major causes of death 1978 - 2008 



Circulatory disease, selected European countries 
2001. 

IHD CVD PAD
France 49 39 55
Spain 63 54 51
Italy 71 59 59
Greece 85 105 98
Sweden 121 56 44
Germany 123 56 71
Poland 133 103 100
UK 134 67 28
Romania 228 215 72
Russia 379 303 54
Ukraine 499 190 26
Europe 216 137 60

Forms of Circulatory Disease, Selected 
European Countries 2001.

Standardised Death Rate  .

IHD: Ischaemic Heart Disease. CVD: Cerebrovascular Disease. 
PAD: Pulmonary Artery Disease

Note: France data are for 2000.  Source WHO



Cancer by site, selected countries, 
Standardised death rates per 100,000. 

TBL Breast Prostate
Portugal 21.9 23.5 26.7
Sweden 25.4 22.1 37.0
Bulgaria 29.3 20.2 15.7
Norway 33.3 24.3 36.8
Spain 35.0 21.2 22.3
Russia 37.2 23.8 13.4
Italy 37.4 25.5 17.9
Greece 39.0 22.7 17.7
Iceland 39.4 17.7 30.6
UK 42.1 30.9 27.3
Poland 52.5 21.5 22.3
Hungary 64.8 31.6 27.8

Europe 35.9 24.6 19.6

Components of Cancer by site, 2001 
Standardised Death Rates, selected European countries, 

per 100,000

TBL: Trachea, Bronchus and Lung. Albania excluded. Source: WHO 2005



Europe 2006, SDR Ischaemic Heart Disease, males aged 0-64 
per 100,000. Source: WHO Europe 



Europe 2006, cerebrovascular disease, males 0-64 
per 100,000. Source WHO Europe. 



Explaining mortality differences 

 National wealth (GDP per capita). 
 National Health expenditure. 
 National Wealth inequality (‘The Spirit Level’) 

 Risk factors, diet and lifestyle. 
 Politics, freedom of information and choice. 
 Crises. 



Europe 2005. Total Health Expenditure, PPP$ per 
capita. Source: WHO Europe. 



‘Diseases of affluence’ 

Why heart disease, stroke etc? 
Inevitable consequence of old age / 

senescence? Or avoidable environment / 
lifestyle effect? 

No longer ‘diseases of affluence’. Shift from 
upper to lower social levels, from rich 
‘developed’ countries to poor ones, and 
now to the developing world. 



Outline of the ‘Mediterranean diet’ 
Source: Hu 2003, NEJM 348, 2595 



 

Meta-analysis of 12 prospective cohort studies on effect of 
Mediterranean diet on overall mortality and mortality from 

cardiovascular disease, cancer, Parkinson’s and Alzheimer’s 
diseases. Source: Sofi et al. BMJ 2008 337. 

Risk of all cause mortality associated with two point increase in adherence score for Mediterranean diet. Squares represent 
effect size; extended lines show 95% confidence intervals; diamond represents total effect size. N = 1,574,299. . 



Reversal of North-South survival gradient, Italy (1911 / 1981) and France 
(1901/1952 /1981). Source: Caselli, Mesle and Vallin, in Bardet and Dupaquier 1999. Darker = lower. 



The State Socialist Mortality Syndrome 
'ideological industrialism' 

Source: Elwood and Hoffmann 2010.  
Failure of health services not a good explanation - middle aged men used this least 

 A. 'Hyperindustrialism / 
proletarianization 

1. State ownership of production, 
monopoly, 'soft'  budgets 

2. Faulty input - output ratios 
(maximum resource input, 

 output minimized thanks 
to above 

3. multi-dimensional centralism 
  (urbanization, fusion of political 

and economic power) 
4. planning replaces market signals 

B Pathways to high mortality 
1. forced rural - urban migration 

 disruption of social contacts 
 family separation, stressful 
commuting. 

2. residential gigantism and 
anonymity (new mass housing ) 
 state trade unions, unsafe work, 
no independent courts 
 suppression of civil society - 
social and civic institutions 
 restriction of consumer services 
 state-sanctioned promotion of 
alcohol and tobacco 

 
 
 
 

 from Elwood Carlson (unpublished) BSPS 2001 



What happens next? 
Potential drivers for future mortality change 

Changes in bio-medical technology 
Effectiveness of health care systems  
Behavioural changes related to health: 

v Decline in smoking prevalence  
v Lifestyles  
v Obesity 

Emergence of new diseases (eg HIV, SARS)  
Re-emergence of old diseases (eg TB)  
Environmental change, disasters, wars  
Changes in population composition; cohort effects, 

migrants  



Period expectation of life at age 65, England and Wales. 
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Period expectation of life at birth, UK, projection 2008 – 
2081. Source: Adrian Gallop, ONS 

2008-based projections 
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UK 1981 – 2056 period expectation of life at birth (females). 
Source: GAD 2007. 



Edgar Sharpe born January 18 1886, died Friday May 27 1994 aged 108.  
Source: Times May 28 1994. 

. 



Henry Allingham, whose life spanned three centuries, 
photographed in 1899, 1918 and 2004. Died age 108 in 2009.  



Conclusions    
Mortality falling in almost all developed countries. 
20th century divergence between West and East 
Persistent differences in level of mortality and causes 

of death. 
Interest focused on survival and active life 

expectation of elderly. 
Unresolved scientific dispute on prospects of longer 

life – not all trends favourable. 
Given stable fertility, future ageing will depend more 

on lower mortality. 


