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1984 1984 –– 19991999
Cholesterol Cholesterol ⇑⇑ 1.03 1.03 mmolmmol/l/l
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1984 1984 –– 19991999
Cholesterol Cholesterol ⇑⇑ 1.03 1.03 mmolmmol/l/l

Reflects Westernisation of dietReflects Westernisation of diet

PopkinPopkin et alet al Public Health Nutrition 2002 Public Health Nutrition 2002 55 169169



From Traditional to Modern.....
Marketing of (Globalised) Food
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WesternWestern CHD mortality trendsCHD mortality trends
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UK 1984UK 1984--2004 2004 
Overall ageOverall age adjusted CHD mortality ratesadjusted CHD mortality ratesOverall ageOverall age--adjusted CHD mortality ratesadjusted CHD mortality rates
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UK AgeUK Age--specific specific 
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• annual percent change 
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AUSTRALIAAUSTRALIAAUSTRALIAAUSTRALIA
AgeAge--specific specific AgeAge specific specific 

CHD mortality rates CHD mortality rates yy
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Australia 1979 – 2001 Age‐adjusted rates
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AUSTRALIAAUSTRALIA
AgeAge specific CHD mortality rates 1979specific CHD mortality rates 1979 20012001AgeAge--specific CHD mortality rates 1979specific CHD mortality rates 1979--20012001
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AGE-ADJUSTED  CHD  
mortality trends USA 1980 - 2002
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AGE-SPECIFIC  CHD 
mortality trends USA 1980 - 2002
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USA CHD projections 2000USA CHD projections 2000--20102010

If recent risk factor trends continue
If Healthy People 2010 Targets reachedIf Healthy People 2010 Targets reached

Capewell  et al WHO Bulletin 2009
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Beijing projections 1999- 2010e j g p oject o s 999 0 0

Cheng et al BMC Public Health 2009 9 30



CHD DEATHS Beijing 2010 projections CHD DEATHS Beijing 2010 projections CHD DEATHS Beijing 2010 projections CHD DEATHS Beijing 2010 projections 
Cheng et al BMC Public Health 2009 9 30
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Projected CHD Deaths in Beijing 2010Projected CHD Deaths in Beijing 2010
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Primary prevention inPrimary prevention inPrimary prevention in Primary prevention in 
UK & USA:UK & USA:UK & USA: UK & USA: 

tablets for indi id alstablets for indi id alstablets for individuals tablets for individuals 
oror

↓↓population risk factors?population risk factors?

Fiona Young,  Julia Critchley & Simon Capewell  EUROPREVENT 2009



Fall in CHD deaths USA 1980-2000
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Fall in CHD deaths USA 1980-2000:
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TheThe Party is over:Party is over: ↑↑CVD mortalityCVD mortalityTheThe Party is over: Party is over: ↑↑CVD mortalityCVD mortality
after two decades of good newsafter two decades of good news

CONCLUSIONSCONCLUSIONS
CVD trends:CVD trends: mortality can fall or mortality can fall or riserise
R t fl tt i i l iR t fl tt i i l i realrealRecent flattening in young people is Recent flattening in young people is realreal
AdverseAdverse risk factor trends:risk factor trends: BMI, BP, SmokingBMI, BP, Smoking

Demographic ageingDemographic ageing
1’ ti1’ ti PP li ili i f Pf P l til ti1’ prevention: 1’ prevention: PPoliciesolicies for Pfor Populationsopulations

NOT tablets for individualsNOT tablets for individuals





IMPACT model: CHD mortality IMPACT model: CHD mortality 
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CHD prevention in England & Wales 1981-2000:

Pop lation High Risk  St t iPopulation v. High Risk  Strategies
Deaths prevented or postponed (Sensitivity analysis )p p p ( y y )

15000

C h o l e s t e r o l
Population 

secular 

10000po
st

po
ne

d C h o l e s t e r o l
Population 

secular 
trends

10000

pr
ev

en
te

d 
or

 

diet

Statins 
CHD 

Blood Pressure
5000

r o
f d

ea
th

s 
p

High 

Treating
High 
Risk

Diet in 
CHD 

patients

CHD 
patients

Secular 
trends
CHD

0

N
um

be

High 
Risk 

Statins

patients CHD
patients

0

Unal  et al BMJ 2005  331 614



CHD prevention in England & Wales 1981-2000:

Pop lation High Risk  St t iPopulation v. High Risk  Strategies
Deaths prevented or postponed (Sensitivity analysis )p p p ( y y )

15000

C h o l e s t e r o l
Population 

secular 

10000po
st

po
ne

d C h o l e s t e r o l
Population 

secular 
trends

10000

pr
ev

en
te

d 
or

 

diet

Statins 
CHD 

Blood Pressure
5000

r o
f d

ea
th

s 
p

High 

Treating
High 
Risk

Diet in 
CHD 

patients

CHD 
patients

Secular 
trends
CHD

0

N
um

be

High 
Risk 

Statins

patients CHD
patients

0

Unal  et al BMJ 2005  331 614



WHO MONICA ProjectWHO MONICA ProjectWHO MONICA ProjectWHO MONICA Project
Monitored 

10 year CHD trends from mid 1980s – mid 1990s y
across 37 populations in 21 countries

166,000 events registered during 371 population-years

10 year Fall in CHD mortality rates: -27%

166,000 events registered during 371 population years

y y
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-4 0000

-2 0000
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-8 0000

Tunstall-Pedoe et  al.  Contribution of trends in survival & coronary-
event rates  to changes in CHD mortality Lancet 1999  353 1547



INTERHEART Study INTERHEART Study ”nine potentially modifiable ”nine potentially modifiable 
f f 90% f ff f 90% f frisk factors account for over 90% of the risk of an initial acute risk factors account for over 90% of the risk of an initial acute 

myocardial infarction”  myocardial infarction”  Population attributable risk fractions Population attributable risk fractions 

Smoking
Hypertension
Lipids (ApoB/A1 ratio)
Abdom obesity
Diabetes
Fruit & Veg
Alcohol
Physical Activityy y
Psychosocial
Other 

Salim Yusuf et al .Salim Yusuf et al . Effect of potentially modifiable risk factors associated with myocardial Effect of potentially modifiable risk factors associated with myocardial 
infarction in 52 countries (the INTERHEART study).  infarction in 52 countries (the INTERHEART study).  LLancet ancet 364364 9437 9437 11 Sept 200411 Sept 2004



MetaMeta--analysisanalysis ofof individualindividual cholesterol data cholesterol data 
forfor 900 000 900 000 adultsadults inin 61 61 prospective prospective studiesstudiesforfor 900,000 900,000 adultsadults inin 61 61 prospective prospective studiesstudies

Prospective Studies Collaboration Lancet 2007; 370: 1829
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Five year CHD death rates Five year CHD death rates inine yea C deat atese yea C deat ates
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WHAT IF Treatment Uptakes in WHAT IF Treatment Uptakes in 
England & Wales Increased?England & Wales Increased?England & Wales Increased?England & Wales Increased?
Actual Uptakes  ≅ 50% 25,805 Deaths postponed 
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Estimating the potential changes Estimating the potential changes Estimating the potential changes Estimating the potential changes 
inin CHD mortality CHD mortality inin England & England & gg
Wales Wales betweenbetween 2000 2000 andand 20102010

WHAT IF risk factorsWHAT IF risk factors
a) continue a) continue recent trends ?recent trends ?
b) b) undergo additional reductions ?additional reductions ?

(as already achieved in ( y
Australia, USA, Sweden, Finland etc)

Unal et al  J Clin Epid 2005 58 733
Kelly & Capewell HDA 2004 www



Potential changes in CHD mortality in England & Potential changes in CHD mortality in England & 
Wales between 2000 and 2010Wales between 2000 and 2010 IF IF risk factorsrisk factors
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High RiskHigh Risk prevention strategyprevention strategy

AdvantagesAdvantages
DisadvantagesDisadvantages
•• Not very effectiveNot very effective

p gyp gy

•• Intervention Intervention 
appropriate to appropriate to 
i di id li di id l

•• Not very effectiveNot very effective
•• Large efforts to indentify the Large efforts to indentify the 

highhigh--risk persons (screening)risk persons (screening)individualindividual

•• Motivation Motivation (subject & (subject & 
h i i )h i i )

gg p ( g)p ( g)
•• Screening failures Screening failures & inequalities& inequalities
•• Risk Scoring InaccurateRisk Scoring Inaccurate

T t t f ilT t t f ilphysician)physician)

•• CostCost--effective use of effective use of 
resourcesresources

•• Treatment failures Treatment failures 
•• Compliance <50%Compliance <50%
•• Does not eliminate underlyingDoes not eliminate underlyingresourcesresources

•• Risk/benefit ratio Risk/benefit ratio 
f blf bl

•• Does not eliminate underlying Does not eliminate underlying 
causecause

•• Risk decreased not abolishedRisk decreased not abolished
favourablefavourable •• Behaviourally inappropriate       Behaviourally inappropriate       

(deviating from the social norm)(deviating from the social norm)
•• Medicalises healthy subjectsMedicalises healthy subjects•• Medicalises healthy subjectsMedicalises healthy subjects
•• Increases inequalitiesIncreases inequalities



Using IMPACTUsing IMPACT toto explain CHD trendsexplain CHD trendsUsing IMPACT Using IMPACT toto explain CHD trends explain CHD trends 
andand examine future policy optionsexamine future policy options

Conclusions 2Conclusions 2
CHD mortality: Big falls in UK & elsewhereCHD mortality: Big falls in UK & elsewhere
♥♥ Reflect Reflect risk factor reductionsrisk factor reductions > treatments> treatments
♥♥ Primary preventionPrimary prevention more effective than 2’ preventionmore effective than 2’ prevention
♥♥ Primary prevention: Primary prevention: PopulationPopulation--basedbased more effective more effective thanthany py p pp

targeting high risk individualstargeting high risk individuals
♥♥ Policy interventionsPolicy interventions have biggest potential to reduce CVDhave biggest potential to reduce CVD

K  li  t t  K  li  t t  ⇑⇑T b  C t lT b  C t l ⇓⇓J k F dJ k F d♥♥ Key policy targets: Key policy targets: ⇑⇑Tobacco ControlTobacco Control & ⇓⇓Junk FoodJunk Food



USA: EEstimated reduction in CHD deaths in 2010 assuming 
a) recent risk factor trends simply continue,  

300000
CHD deaths per yearCHD deaths per year

b) Healthy People 2010 targets are reached, 
c) additional reductions to equal the low-risk stratum in the US 
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Comparisons with other studiesComparisons with other studies
% CHD mortality falls attributed to:% CHD mortality falls attributed to:

Treatments Risk factors Unexplained

40%

40%

60%

54% 6%

BEAGLE New Zealand, 1974-81

LEE United States, 1968-76 

p

35%

43%

46%

55%

50%

44%

10%

7%

10%

IMPACTScotland 197594

LEE United States, 1980-90

BOTS Holland, 1978-85

38%

35%

35%

53%

60%

55%

11%

5%

10%

IMPACT England & Wales, 1981-2000

IMPACT New Zealand, 1982-93

IMPACT Scotland, 1975-94

36%
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44%

9%

9%

IMPACT Sweden 1986-2002

IMPACT United States, 1980-2000
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23%

24%
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IMPACTIceland19812006

IMPACT Finland, 1982-97

BMJ Finland, 1972-92

24% 74% 2%
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Explaining the fall in CHD deaths in Explaining the fall in CHD deaths in 
USA 1980USA 1980--2000 : RESULTS2000 : RESULTS

NEJM 2007; 356:356: 2388.

10000 Risk Factors worse +17%Risk Factors worse +17%
↑Obesity (increase)      +7%
↑Diabetes (increase)     +10%

- 10000

Risk Factors better Risk Factors better --65%65%
↓Population BP fall  -20%
↓Smoking 12%↓Smoking -12%
↓Cholesterol (diet) -24%
↑Physical activity    -5%

- 30000

341,745 
Treatments         Treatments         --47%47%

AMI treatments -10%
Secondary prevention  -11%
H  f il 9%

,
fewer deaths
in 2000  →

Heart failure -9%
Angina:CABG & PTCA  -5%
Hypertension therapies -7% 
Statins (primary prevention) -5%

- 50000

in 2000  → Statins (primary prevention) -5%

Unexplained -9%20001980


