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EPIDEMIOLOGY OF CV DISEASE

• Do we really lack knowledge on risk factors 
for Myocardial Infarction ? 
– INTERHEART

• Do we have new data on CV, nonCV and all 
cause death regarding CV risk factors ?
– PURE program



INTERHEART: Background

Over 80% of the CVD burden occurs 
in low (L) and middle income 
countries (MIC), but there are few 
data on risk factors for CVD from 
these countries

Current thinking suggests that “only 
50%”  of the risk of CHD is 
accounted by known risk factors



INTERHEART: Aims

1. To evaluate the association (odds ratio) of risk 
factors for MI globally, and in each region; and 
among major ethnic groups in the world.

2. To quantify the impact of each risk factor alone 
and their combination on the population’s risk 
(population attributable risk, PAR) overall and in 
each region, ethnic group, in males and females 
and in young and old. 



Methods

Cases:     First MI.
Controls: Matched to cases by age (+/-5 yr and sex) at each site
 
Data collected from 262 sites in 52 countries:
Questionnaire:     demographics, lifestyle, health hx, 

    psychosocial, medications
Physical measures:     height, weight, waist & hip circum,

    blood pressure, heart rate
Blood sample:     20 ml 

Statistical OR and PAR both presented with 99% confidence intervals.
methods: All analyses adjusted for age, sex and region.
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52 Countries Representing Every 
Inhabited Continent



Distribution by region Distribution by ethnicity

    

15,152 MI cases and 14,820 controls
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Mean age of male and female cases, overall and by 
region



INTERHEART: Apolipoprotein 
B/A-1 and MI

Deciles:            1              2           3           4            5           6          7             8              9             10

Cont               1210        1206    1208     1207      1210    1209     1207       1208        1208        1209

Cases              435          496     610       720        790      893      1063       1196        1366        1757

Median            0.43         0.53      0.60    0.66      0.72      0.78       0.85       0.93         1.04        1.28     
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INTERHEART: Smoking and MI
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Risk of AMI associated with Risk Factors in the Overall 
Population

Risk factor % Cont % Cases PAR 1 (99% CI) PAR 2 (99% CI)
ApoB/ApoA-1(5 v 1) 20.0 33.5 54.1 (49.6, 58.6) 49.2 (43.8, 

54.5)
Curr smoking 26.8 45.2 36.4(33.9,39.0) 35.7,(32.5,39.1)
Diabetes 7.5 18.5 12.3 (11.2, 13.5) 9.9 (8.5, 11.5)
Hypertension 21.9 39.0 23.4 (21.7, 25.1) 17.9 (15.7, 20.4)
Abd Obesity (3 v 1) 33.3 46.3 33.7 (30.2, 37.4) 20.1 (15.3, 26.0)
Psychosocial - - 28.8 (22.6, 35.8) 32.5 (25.1, 40.8)
Veg & fruits daily 42.4 35.8 12.9 (10.0, 16.6) 13.7 (9.9, 18.6)
Exercise 19.3 14.3 25.5 (20.1, 31.8) 12.2 (5.5, 25.1)
Alcohol 24.5 24.0 13.9 (9.3, 20.2) 6.7 (2.0, 20.2)
Combined - - 90.4 (88.1, 92.4) 90.4 (88.1, 

92.4)



INTERHEART:Risk of AMI with Multiple 
Risk Factors 

Smk DM HTN APoB/A 1+2+3 all4 +O +PS All RFs

2.9         2.4         1.9       3.3      13.0         42.3      68.5      182.9     333.7
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INTERHEART: Decreased Risk of AMI with Avoidance of Smoking; Daily 
Fruits/Veg, Reg Phys Activity & Alcohol
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Population Attributable Risk by 
Region and Overall

LIFESTYLE FACTORS
Region Smoke % Fr/vg % Exer % Alc % All LS
W. Europe 28.9 12.9 38.8 18.9 67.8
E/C Europe 30.2 10.2 11.3 12.9 49.6
Middle East 44.8 8.1 4.0 -4.4 45.5
Africa 38.0 3.8 11.1 27.3 63.2
S. Asia 37.5 18.4 24.3 -5.3 55.2
China 35.8 17.8 21.1 5.3 62.4
S.E. Asia 36.2 11.2 31.4 27.9 69.9
Australia/N
Z

44.7 10.7 23.8 18.5 65.8

S. America 38.5 6.7 27.2 -3.1 56.9
N. America 26.3 19.8 25.3 25.3 59.8
Overall 1 36.2 12.9 25.5 13.9 62.8
Overall 2 35.7 13.7 12.2 6.7 54.6



Population Attributable Risk by 
Region and Overall

NON-LIFESTYLE RISK FACTORS
Region HTN % Diab % Abd Obes % All PS% Lipids % All 9 RF
W. Europe 22.0 14.9 63.6 38.9 44.6 94.0
E/C Europe 24.5 9.1 28.0 4.9 35.0 72.5
Middle East 9.7 15.5 26.7 41.6 70.5 95.0
Africa 29.9 17.1 58.3 40.0 74.1 97.4
S. Asia 19.4 12.1 37.0 15.9 58.7 89.4
China 22.1 10.0 5.5 35.6 43.8 89.9
S.E. Asia 38.4 21.0 58.0 26.7 67.7 93.7
Australia/N
Z

22.8 7.2 61.6 28.9 43.4 89.5

S. America 32.8 12.8 45.4 35.6 47.6 89.4
N. America 18.9 7.9 59.6 51.4 50.5 98.7
Overall 1 23.4 12.4 33.7 28.8 53.8 90.4
Overall 2 17.9 9.9 20.1 32.5 49.2 90.4



Risk Factor Impact by Age 
Odds Ratio      PAR

Young Old Young Old
Smoking 3.33 2.44* 40.7 33.1
Fruit/Veg 0.69 0.72 16.9 11.9
Exercise 0.95 0.79 7.5 13.4
Alcohol 1.00 0.85 -4.1 11.1
Hypertension 2.24 1.72* 19.2 17.0
Diabetes 2.96 2.05* 12.4 8.6
Abd Obesity 1.79 1.50 24.8 18.1
All Psych 2.87 2.43 43.5 25.2
ApoB/ApoA-1 4.35 2.50* 58.9 43.6
All 9 RF 216.47 81.99* 93.8 87.9

P for interactions: *p<0.001



INTERHEART: Association of Risk 
Factors with AMI in Men & Women (1)

Risk Factor Gender Cont. %
Curr Smok F 9.3

M 33.0

Diabetes F 7.9
M 7.4

Hypertension F 28.3
M 19.7

Abd Obesity F 33.3
M 33.3

0.25 0.5 1 2 4 8

OR (99% CI)



INTERHEART: Association of Risk 
Factors with AMI in Men & Women (2)

Risk Factor Gender Cont. %

PS Index F -
M -

Fruits/Veg F 50.3
M 39.6

Exercise F 16.5
M 20.3

Alcohol F 11.2
M 29.1

ApoB/ApoA-1 
Ratio

F 14.1

M 21.9
0.25 0.5 1 2 4 8

OR (99% CI)



INTERHEART: ApoB/ApoA-1 ratio (top 
quintile vs lowest quintile) and MI

0.5 1 2 4 8 16

OR (99% CI)

Region N Cont. %
Overall 21408 20.0
W Eur 1047 13.8
CE Eur 2618 20.3
MEC 3291 29.9
Afr 1037 18.0
S Asia 2820 27.7
China/HK 5400 7.3
SE Asia 1858 22.7
ANZ 487 13.8
S Am 2644 27.1
N Am 206 12.4



PURE Program

Prospective Urban Rural 
Epidemiology



Epidemiology of CVD events, 
nonCV, CV and all-cause death – 

A global approach
• Beyond data from EU/North America for CV 

related health outcomes
• If found in other settings, other ethnicities 

MORE CHANCE for a given factor TO BE 
TRULY ASSOCIATED

• Participants aged 35-70 yrs
• F-Up at 3, 6, 9 yrs ; median 7.4 yrs 
• Endpoints adjudicated 



Epidemiology of CVD events, 
nonCV, CV and all-cause death – 

A global approach
• 3 high-income: Canada, Sweden, and 

United Arab Emirates,
•  11 middle-income: Argentina, Brazil, Chile, 

China, Colombia, Iran, Malaysia, occupied 
Palestinian territory, Poland, South Africa, 
and Turkey

•  4 low-income countries: Bangladesh, India, 
Pakistan, and Zimbabwe



PURE physical activity 











PURE physical activity 



PURE Fruits & Veg









PURE Fruits & Veg



PURE Carbs & Fats









PURE Carbs & Fats



CONCLUSION #1

• A LOT OF MI RISK FACTORS IS ESTABLISHED
• RELATIONSHIP bw LIPIDS AND CV RISK

– BLOOD CONCENTRATION 
– NUTRITION INTAKE  

• PHYSICAL ACTIVITY
• FRUITS & VEGETABLE
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Cardio-Vascular risk 
stratification
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