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MORTALITY OVER 25 YEARS ACCORDING TO LEVEL IN THE MORTALITY OVER 25 YEARS ACCORDING TO LEVEL IN THE 
OCCUPATIONAL HIERARCHY:WHITEHALLOCCUPATIONAL HIERARCHY:WHITEHALL
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Mortality over 25 years according to level in Mortality over 25 years according to level in 
the occupational hierarchy: Whitehallthe occupational hierarchy: Whitehall
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SelfSelf--reported physical health in older people: reported physical health in older people: 
WII studyWII study

Chandola et al 2007
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Poor selfPoor self--rated health at age 50+ and accumulation of rated health at age 50+ and accumulation of 
sociosocio--economic risk factors over life course in Russiaeconomic risk factors over life course in Russia
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Risk factors:  
•Ever hungry to bed aged 15 yr
•Elementary /vocational education
•Adult household income below median



MEN AGED 64 IN 1990 WHO DIED UP TO 1996 BY MEN AGED 64 IN 1990 WHO DIED UP TO 1996 BY 
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MORTALITY* AND EDUCATION, MORTALITY* AND EDUCATION, 
SOUTH KOREASOUTH KOREA

0

1

2

3

4

5

6

Men Women

R
at

e 
ra

tio

University High Middle Elementary

*Mortality in Korean working population aged 20-64, 1993-1997, adjusted for age
(Source: Son et al. JECH 56:798, 2002)



Oscar winning actors and actresses lived Oscar winning actors and actresses lived 
an astonishing 4 years longer than their an astonishing 4 years longer than their 
coco--stars and the actors nominated who did stars and the actors nominated who did 
not win. (not win. (RedelmeierRedelmeier & Singh) & Singh) 
Winning the Oscar is like reducing your Winning the Oscar is like reducing your 
chance of dying from a heart attack from chance of dying from a heart attack from 
about average to zeroabout average to zero..
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The widening trend in mortality by education in The widening trend in mortality by education in 
Russia, 1989Russia, 1989--20012001
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LIFE EXPECTANCY AT AGE 15 IN LIFE EXPECTANCY AT AGE 15 IN 
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LIFE EXPECTANCY AT BIRTHLIFE EXPECTANCY AT BIRTH

72.172.159.059.0RUSSIA**RUSSIA**

65.065.061.861.8INDIA**INDIA**

82.082.076.676.6NON NON 
INDIGENOUS INDIGENOUS 
AUSTRALIAN*AUSTRALIAN*
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AUSTRALIAN*AUSTRALIAN*

FEMALEFEMALEMALEMALE

(*http://www.hreoc.gov.au, Social Justice Report 2005;**Human Development report 2005)
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GDP PER CAPITA AND LIFE GDP PER CAPITA AND LIFE 
EXPECTANCY: SELECTED COUNTRIESEXPECTANCY: SELECTED COUNTRIES

747410,27410,274CHILECHILE

58589,2309,230RUSSIARUSSIA

75759,6069,606COSTA RICACOSTA RICA

68683,7783,778SRI LANKASRI LANKA

LIFE LIFE 
EXPECTANCY AT EXPECTANCY AT 
BIRTH (MALES)BIRTH (MALES)

GDP PER GDP PER 
CAPITA (PPP CAPITA (PPP 
US$)US$)
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Life expectancy and GDP per capita in $US (PPP) in Life expectancy and GDP per capita in $US (PPP) in 
20042004

39,67639,67677.577.5USUS
5,7005,70077.677.6CubaCuba

10,87410,87478.178.1ChileChile
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29,30029,30079.679.6FranceFrance
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29,25129,25182.282.2JapanJapan
GDPGDPLE at birthLE at birth

(Human Development Report 2006)



Changes in RII for income and wealth on Changes in RII for income and wealth on poor selfpoor self--rated rated 
healthhealth among men and women after adjustments: WIIamong men and women after adjustments: WII
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Coronary events by economic difficulties: WIICoronary events by economic difficulties: WII
(adjusted for age)(adjusted for age)
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Lowest (0/0)  0/1-2  1-2/1-2 0-2/3+ (3+/3+)

Relative hazard ratio 2.8 (1.9-2.4)                            P-value for RII                       < 0.001 
between the bottom and 
the top hierarchies Ferrie et al, 2005Ferrie et al, 2005



Hazard ratios for RII for economic difficulties and coronary Hazard ratios for RII for economic difficulties and coronary 
events after adjustmentsevents after adjustments

Adjustments                                Adjustments                                Total coronary events     Total coronary events     
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------

Age                                                          Age                                                          2.80 (1.92.80 (1.9--4.2)                 4.2)                 

Model 1: age + SES measures                Model 1: age + SES measures                2.67 (1.72.67 (1.7--4.1)                  4.1)                  

Model 2: model 1 + early life factors             Model 2: model 1 + early life factors             2.70 (1.82.70 (1.8--4.1)                 4.1)                 

Model 2 + psychosocial work characteristics        Model 2 + psychosocial work characteristics        2.56 (1.72.56 (1.7--3.9)                 3.9)                 

Model 2 + healthModel 2 + health--related behaviours       related behaviours       2.60 (1.72.60 (1.7--4.0)                 4.0)                 

Model 2 + biological factors                    Model 2 + biological factors                    2.42 (1.62.42 (1.6--3.7)                3.7)                

All                                                            All                                                            2.28 (1.52.28 (1.5--3.5)3.5)

Ferrie et al, 2005
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Life expectancy at birth for men by social class in Life expectancy at birth for men by social class in 
England and WalesEngland and Wales
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Life expectancy at age 30 by education for men in Life expectancy at age 30 by education for men in 
the USthe US
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The widening trend in mortality by education in The widening trend in mortality by education in 
Russia, 1989Russia, 1989--20012001
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SF36
Physical Health
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Emp grade
Phase 3

Cross lagged panel model of employment grade
and physical health

men
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Physical Health
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Chandola T, Clarke P, Morris, J N, Blane D. (2006)  “Pathways between education and health: a 
causal modelling approach”. Journal of the Royal Statistical Society, Series A, 169(2):337-359



1958 Birth Cohort1958 Birth Cohort

The correlation between adult social class The correlation between adult social class 
and adult health among men in the 1958 and adult health among men in the 1958 
NCDS cohort reduced from NCDS cohort reduced from --0.19 to 0.19 to --0.07 0.07 
when adjusted for educational when adjusted for educational 
qualifications, fatherqualifications, father’’s social class and s social class and 
cognitive ability. Adolescent health (at age cognitive ability. Adolescent health (at age 
16) did not contribute to reducing the 16) did not contribute to reducing the 
social gradient in adult health.social gradient in adult health.
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Whitehall II Whitehall II –– Is education related Is education related 
to health?to health?
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CHD death/MI incidence in 10 years by CHD death/MI incidence in 10 years by 
grade and height: M Whitehall IIgrade and height: M Whitehall II
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WHITEHALL CHD MORTALITYWHITEHALL CHD MORTALITY
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Total expenditure on health as % of GDP (2003)

81819.49.4SwedenSweden
818110.510.5IcelandIceland

82827.97.9JapanJapan
78787.37.3CubaCuba
797988UKUK
787815.215.2USAUSA
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World Health Report 2006



EXPENDITURE ON MEDICAL CARE EXPENDITURE ON MEDICAL CARE 
PER CAPITA IN US AND UKPER CAPITA IN US AND UK

UNITED STATES: UNITED STATES: 
–– US$ 5274US$ 5274

UNITED KINGDOM: UNITED KINGDOM: 
–– US$ 2164 (adjusted for purchasing US$ 2164 (adjusted for purchasing 

power)power)

(Human Development Report 2005)



HEALTH DIFFERENCES BETWEEN ENGLAND AND HEALTH DIFFERENCES BETWEEN ENGLAND AND 
THE USTHE US
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Medical care (revascularization) Medical care (revascularization) 
and employment grade: Whitehall IIand employment grade: Whitehall II
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EFFORTEFFORT--REWARD IMBALANCE REWARD IMBALANCE 
AND CHD WHITEHALL IIAND CHD WHITEHALL II
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Adjusted hazard ratios for cardiovascular Adjusted hazard ratios for cardiovascular 
mortality by levels of work mortality by levels of work stressstress##
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MetaMeta--analysisanalysis
Work stress is associated with a 50% 
excess risk of coronary heart disease

Kivimäki et al.  Scand J Work Environ Health  2006
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PAR* for coronary heart disease (fatal 
CHD/non fatal MI/definite angina) 
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ODDS RATIO* OF METABOLIC SYNDROME BY EXPOSURE TOODDS RATIO* OF METABOLIC SYNDROME BY EXPOSURE TO
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CORTISOL AND SOCIAL CORTISOL AND SOCIAL 
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CORTISOL AWAKENING RESPONSE AND CORTISOL AWAKENING RESPONSE AND 
EMPLOYMENT GRADE EMPLOYMENT GRADE -- WHITEHALL II WHITEHALL II 
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METABOLIC SYNDROME AND HEART METABOLIC SYNDROME AND HEART 
RATE VARIABILITY: W II STUDY MENRATE VARIABILITY: W II STUDY MEN
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Commission on Social Determinants of HealthCommission on Social Determinants of Health
2005 2005 --20082008

CommissionersCommissioners
9 Knowledge 9 Knowledge 
NetworksNetworks
Partner Countries Partner Countries 
Civil society workCivil society work
Global initiativeGlobal initiative
WHO integration WHO integration 

Set up by the World Health Organisation

www.who.int/social_determinants



7th Commissioners meeting at WHO, Geneva, Jan 2007



Conceptualising the Social Determinants of Conceptualising the Social Determinants of 
HealthHealth
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SOCIAL CONTEXT
Natural Environment; Norms & Values; Governance; Social Policies & 

Systems (e.g. education, health, labour, housing, social protection); 
Urbanisation; Human Rights
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Policy Entry PointsPolicy Entry Points
Social stratification Social stratification ––
peoplepeople’’s social s social 
position related to position related to 
their healththeir health
Differential exposure Differential exposure 
to health damaging to health damaging 
conditionsconditions
Differential Differential 
vulnerability vulnerability 
Differential Differential 
consequences of ill consequences of ill 
healthhealth

LevelLevel
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