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eAppendix 1. Derivation of the preventable fraction using parameters in eTable 1

Pr(Y =1) —Pr(Yt =1)
Pr(Y =1)
{Pr(Y =1|A=0)Pr(A=0)+Pr(Y =1|A=1)PrA=1)}— {Pr(Y1 =1|A=0)Pr(A=0) + Pr(Y' =1]4A=1)Pr(4 = 1)}
Pr(Y =1|A=0)Pr(A=0)+Pr(Y =1|1A=1)Pr(4A=1)
(Pr(Y°=1]A=0)Pr(A=0)+Pr(Y' =1|A=1)PrA=1)} - {Pr(¥1 =1]4A=0)Pr(A=0) + Pr(Y! =1]4 = 1) Pr(4 = 1)}
Pr(YO=1A=0)Pr(A=0)+Pr(Y1 =1]A=1)Pr(4=1)
_ Pr(A=0){Pr(Y°=1]4=0) —Pr(Y! = 1|4 = 0)}
T Pr(Y° = 1IA=0)Pr(A=0)+Pr(Y1=1A=1)Pr4=1)
_ Pr(A=0){Pr(¥1=0,Y°=1]4=0)— Pr(Y! =1,Y° = 0|4 = 0)}
B Pr(Y°=1A=0)Pr(A=0)+Pr(Y1=1A=1)Pr4=1)
_ (1 —m) {69, (85, — B9) + 691v°}
a- “){9101((2)21 + Q)gl) + 9(())170} + “{9111((2)%1 + Q)%O)}'

which is the same as the preventable fraction formula in the main text. Note that in the derivation in the main text, 82,09, corresponded to

Pr(Y1 = 0,Y% =1]4 = 0) and 83,7°, to Pr(Y! = Undefined, Y° = 1|4 = 0). Here, 82,83, + 63,7° corresponds to Pr(Y!' = 0,Y° = 1|4 = 0).
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eAppendix 2. Preventable proportion

In line with the article by Suzuki et al. [1], the notion of preventable proportion is defined by Yamada and Kuroki (see equation 13 in [2]), and, in words,

corresponds to the proportion of individuals with disease who would not develop the condition had they all been exposed to the protective intervention. The

preventable proportion can be expressed as:

Pr(Y =1)-Pr(Y =1,Y' =1)
Pr(Y =1)

_{Pr( =1A=0)Pr(A=0)+Pr(Y = 1A= DPr(A=1} - {Pr(y =LY =1JA=0)Pr(A=0) + Pr(Y = ,,Y' = 1]A = 1) Pr(4 = 1)}
- Pr(Y =1|A=0)Pr(A=0)+Pr(Y =1|[A=1)Pr(A = 1)
_{Pr(Y°=1]A=0)Pr(A=0)+Pr(¥* =1JA=1)Pr(A= 1D} — {Pr(Y° =1,Y' =1JA=0)Pr(A = 0) + Pr(¥' = 1L,Y* = 1|4 = 1) Pr(4 = 1)}
- Pr(Y°=1/A=0)Pr(A=0)+Pr(Y1 =1]4A = 1)Pr(4 = 1)
_ Pr(A=0){Pr(Y* =1]A=0) - Pr(Y° = 1,Y* = 1|4 = 0)}
T Pr(YO=1A=0)Pr(A=0)+Pr(Y1 =1]A=1)Pr(d = 1)
_ 1- “){9{)1(381 + 981)’0}

1- “){9101((2)21 + Q)gl) + 9(())170} + “{9111((2)%1 + Q)%O)}.

Note that, as described in Table 1 of the main text, the term 89,y °corresponds to the proportion of the SY response type 5 in the unexposed population. By

definition, the preventable proportion ranges from 0 to 1.



eTable 1. Response types and potential outcomes for the variables S and Y, disease and disease progression respectively, under the alternative outcome
definition that corresponds to “occurrence of severe disease”, rather than “severity of disease”. The parameters corresponding to the probabilities of the
response types are the same as in Table 1. We present parameters for the exposed, unexposed, and total populations; the superscripts for 8, @ and y, or their

absence, indicate the population and should not be confused with potential outcomes notation.

57 Probabilities of response types (S) Y Probabilities of response types (Y)
S type F:)efs;onse type P E():):sle)d Ur};xzt:)s;ed Total population F::s‘;()onse type oy E():):sle)d Un(:xzc())sied Total population
1 Doomed 1 1 6011 67 011 Doomed 1 1 61,01, 67,03 011911
2 Doomed 1 1 Causal 1 0 611910 671983 6011010
3 Doomed 1 1 Preventive 0 1 611051 671001 011901
4 Doomed 1 1 Immune 0 O 611950 671800 811900
5 Preventive 0o 1 661 601 o1 Preventive 0 1 6517 017" Bo1¥
6 Preventive 0 1 Immune 0 0 6:A-vH 65,(1-y° 0o1(1 —y)
7 Immune 0 O 650 630 o0 Immune 0 O 630 690 oo

Total 1 1 1 1 1 1
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