Appendix for “Report tau or exp(tau) rather than tau-squared in random-effects meta-analyses”,
by Chatfield et al.

How 7 can help to understand the heterogeneity of ratios

It may be surprising that 7 = SD(log «;) is not only helpful to understand the modeled distribution of log-transformed true RRs
(log «;). It can also help to understand the modeled distribution of true RRs («;). 7 can be interpreted as a standard relative
deviation," describing variation about the GM. The interpretation is intuitive when 7 is small, when a lognormal distribution
resembles a normal distribution.

Using the notation of Section 2.2, if GM = 1 and exp(7) = exp(0.2) = 1.22 then LB1 = 1/1.22 = 0.82 and UB1 = 1.22.
Notice how these bounds differ from the GM by approximately £20% = =£7. Similarly, the bounds LB2 = exp(-0.4) = 0.67
and UB2 = exp(0.4) = 1.49 differ from the GM by approximately +40% = £27.

The approximation exp(x) ~ 1 + x for x| < 1 comes from a first-order Taylor series expansion of exp(x) about x = 0. If we
consider this approximation acceptable for IxI < 0.4, then we can appreciate the following about the modeled distribution of
true RRs. When 7 < 0.4, approximately 68% of the distribution lies in the interval [LB1, UB1], where

LB1 = exp(11) x exp(—7) ~ GM x (1 —7) = GM — 1007% x GM

UBI1 =exp(u) x exp(1) & GM x (1 +7) = GM + 1007% x GM.
When 27 < 0.4, approximately 95% of the distribution lies in the interval [LB2, UB2], where

LB2 = exp(11) x exp(-27) ~ GM x (1 —27) = GM - 2007% x GM

UB2 =exp(u) X exp(27) = GM X (1 +27) = GM + 2007% x GM.

For larger 7, it is useful to remember that exp(0.7) = 2. For example, if 7 = 0.35 so that 27 = 0.7, then the 95% range is
approximately [GM/2, GM x 2] (Table ).

TABLE 1 Approximate 68% and 95% ranges for selected values of 7.

T Approximate 68% range  Approximate 95% range

0 GM =+ 0% GM % 0%
0.1 GM =+ 10% GM =+ 20%
0.2 GM =+ 20% GM =+ 40%
0.35 GM =+ 35% [GM/2,GM x 2]
0.7 [GM/2,GM x 2] [GM/4,GM x 4]
1.4 [GM/4,GM x 4] [GM/16,GM x 16]
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