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Can we eliminate inequalities in coronary disease? Absolutely
The best way to eliminate inequalities in coronary 
disease is to eliminate coronary disease. In an important 
paper in today’s Lancet, Mika Kivimäki and colleagues 
show that best-practice interventions on four classic 
risk factors—smoking, cholesterol, blood pressure, and 
diabetes—would go a long way towards this goal.1

A socioeconomic gradient in coronary mortality is 
the norm in high-income countries, and increasingly in 
low-income and middle-income countries as well.2 As 
summarised by Kivimäki and colleagues, previous studies 
suggested that the classic risk factors explain only a small 
fraction of this social gradient.1 However, as Kivimäki and 
colleagues point out, these analyses simply standardised 
the risk-factor distributions of each social group to that 
of the whole population. The likely eff ect of best-practice 
interventions on coronary disease inequalities, in absolute 
and relative terms, has not previously been estimated.

To answer this important question, Kivimäki and 
colleagues analysed the Whitehall cohort of British civil 
servants in which 17 000 men, classifi ed by civil-service 
grade, were followed up for coronary mortality over 
15 years. As expected, low-status men had worse 
risk-factor levels—except for cholesterol—and higher 
coronary mortality than their high-status counterparts. 
Next, Kivimäki modelled what would have happened 
to coronary mortality had participants experienced 
either best-practice intervention or primordial 
prevention (lifelong optimum risk-factor levels). 
Best practice was defi ned as average reductions of  
2 mmol/L in cholesterol, 10 mm Hg in systolic blood 
pressure, 1 mmol/L in blood glucose in individuals 
defi ned as pre-diabetic, a halving in prevalence of 
type 2 diabetes, and all smokers quitting.

According to this model, best-practice intervention 
would red uce the age-standardised 15-year rate diff erence 
in coron ary mort ality (com paring low-status with high-
status groups) from 3·5 to 1·1 per 100 (fi gure). That 
is, absolute in equal ity would be red uced by 69%. This 
estimated red uction falls to 55% if only half of the smokers 
quit and increases to 86% under the pri mordial pre vention 
scenario. The model led eff ect on relat ive inequal ity was 
lower: under the best-practice scenario, the coro nary mor-
tality rate ratio was only reduced by 30%.

See Articles page 1648
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Figure: Modelled eff ect of intervention on coronary mortality, by social status
CHD=coronary heart disease. 15-year CHD mortality risks adjusted to age 55 years. Derived from reference 1.
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The eff ect of these interventions may be even 
greater than estimated here. Large reductions in 
stroke burden would be expected. The diabetes 
interventions appeared to contribute very little, but 
this could be an underestimate,3 and reductions in 
microvascular disease were not counted. Moreover, 
large underestimations remain due to regression 
dilution bias.4 So, for example, a 2 mmol/L reduction in 
cholesterol more than halves coronary disease5 rather 
than reducing it by a third.

Doubtless, heated discussion will follow on what 
constitutes best practice. For example, some might 
argue that an average reduction in systolic blood 
pressure of more than 10 mm Hg should be possible, 
whereas even a best-practice intervention is unlikely 
to enable all smokers to quit. Yet it seems clear that 
a variety of interventions could substantially reduce 
coronary disease inequalities, at least when measured 
on an absolute scale.

Kivimäki and colleagues’ model also provides valuable 
insights into the contribution of diff erent risk factors 
to absolute and relative inequality. For example, total 
concentrations of blood cholesterol were already lower 
in the low-status group at baseline, so cholesterol could 
not contribute to relative inequality. Yet cholesterol 
reduction still made a major contribution to the 
reduction in absolute inequality, because absolute 
benefi ts are directly proportional to baseline absolute 
risk6 which of course was higher in the low-status group. 
To paraphrase Kivimäki: the determinants of absolute 
inequality may be diff erent from the determinants of 
relative inequality.

Kivimäki and colleagues’ key message is clear: 
not only do the classic risk factors cause at least 
80% of coronary disease7–9 and explain at least 
70% of the fall in coronary disease seen in high-income 
countries since 1970,10 but addressing these risk 
factors could largely eliminate absolute inequalities 
in coronary disease. Yet what does Kivimäki’s study in 
a high-income country mean for inequalities globally, 
and how can coronary risk reduction be achieved in 
disadvantaged populations?

In many low-income and middle-income countries, 
cardio vascular dis ease rates are now higher than in high-
income coun tries, and the predict able shift in burden 
to the poor within those coun tries is well under way. 
Yet the classic risk factors explain almost all coronary 

disease in these coun tries as well,9 so their con tribution 
to emerging in equalities should also be simi lar. The 
costs of not acting on this new inform ation are greater 
than ever—eg, if trends con tinue un abated, more heart 
attacks will occur in India over the next 5 years than have 
ever occurred in the UK.

Kivimäki and colleagues’ key message might seem 
simple, but simple does not mean easy. There are 
enormous challenges to be overcome to deliver 
best-practice intervention to disadvantaged groups, 
who are often beset with competing priorities, resource 
constraints, and comorbidities.2 Yet Kivimäki clearly 
shows that, if we are serious about eliminating social 
inequalities in cardiovascular health, we need to 
concentrate our eff orts on the established risk factors 
and focus on absolute reduction in absolute risk.
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