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Worked example of logarithmic transformation used to calculate RR of smoking 10 cigarettes per week

p0 = probability of getting cancer when not smoking
p1 = probability of getting cancer when smoking 1 cigarette per week
𝑥 = number of cigarettes smoked per week
RR1 = RR of smoking 1 cigarette per week, RR35 = RR of smoking 35 cigarettes per week etc


ln(p1) = α + β𝑥 = α + β
ln(p0) = α + β𝑥 = α 

ln(p1) -  ln(p0) = β
ln(p1/p0) = β
(p1/p0) = exp(β) = RR1 

ln(p35) = α + 35β (𝑥 = 35)
ln(p0) = α 
ln(p35/p0) = 35β
ln(RR35) = 35β 
ln(p10) = 10β 

10β = 35β/3.5 = ln(RR35)/3.5
ln(RR10) = ln(RR35)/3.5
RR10 = exp((ln(RR35))/3.5)

Lung cancer example:
RR 1.39 for smoking 1-9 (approximately 5) cigarettes per day for men (35 cigarettes per week) (Gandini et al. Int J Cancer. 122(1):155-64 (2008))
RR35 = 1.39
RR10 = exp((ln(1.39))/3.5) = 1.10
RR20 = exp((ln(1.39))/1.75) = 1.21
RR30 = exp((ln(1.39))/1.17) = 1.33
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