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(16.2)

The rationale behind Levin’s formula is that the maximum possible reduction in

relative risk is , i.e., the maximum excess relative risk, which multiplied by

the proportion of exposed, , gives the relative proportion of excess risk. The

denominator is the total relative risk, obtained by adding 1 to the relative propor-

tion of excess risk. Indeed, as later demonstrated by Leviton (1973), this expres-

sion is algebraically equivalent to the one given by MacMahon and Pugh (1970).

For the case-control design,  can be estimated by using data just from the con-

trol group if the rare disease assumption is valid, or by using both groups if the

probability of disease in the population is known.

Levin’s formula demonstrates clearly that the attributable fraction depends

both on the relative risk, , and the extent of the exposure in the population,

. Rewriting it as

shows that the attributable fraction is an increasing function of both  and ,

as one would expect.

For the prospective two groups design, the proportion of exposed,  is

assumed to be known.

MacMahon and Pugh’s formula (16.1) is directly applicable for a random sam-

ple from the population, for instance in a cohort or cross-sectional study, but then

also Levin’s formula (16.2) may be used. Levin’s formula, however, is the only one

useful in case-control studies.

For all three study designs mentioned above, the data can be summarized in a

2×2 table as shown in Table 16.1.

Table 16.1 Classical 2×2 table for n subjects classified according to exposure and disease 
status.
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