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The outcomes of two independent binomials may be summarized in a  table,

see Table 2.4. The number of subjects within each group is regarded as fixed, and the

number of successes is the only random variable. We shall refer to this as the one mar-

gin fixed design, and assume that the fixed margins are the row sums (  and ).

A  table may also represent other designs. If the association between a disease

and exposure is studied using a cross-sectional design, both the number of dis-

eased and the number of exposed are regarded as random variables. Then we do

not have two binomials. Rather, for each subject in the study, there are 4 possible

outcomes corresponding to the 4 possible combinations of the two dichotomous

variables “disease” and “exposure”. The probabilities for these 4 outcomes are

 and , which sum up to 1. Here we use the same notation as in

Table 2.4. The counts in the 4 cells of the  table are said to have a multinomial

distribution. We shall refer to this as the total sum fixed design.

2.3.1 Effect measures in 2 × 2 tables
In the one margin fixed design, there are two binomial parameters p1 and p2. Since

 and  we simplify the notation by letting  and

. The relation between  and  expresses then an effect measure. In ran-

domized controlled trials, an important effect measure is the difference between

the success probabilities, sometimes denoted the risk difference (RD)

(2.15)

A related measure is the number needed to treat, NNT. This is the reciprocal of this

difference

Table 2.4 The general counts of a 2 × 2 table.

Row

Column

Total1 2

1 n11 n12 n1+

2 n21 n22 n2+

Total n+1 n+2 N

2 2×

n1+ n2+

2 2×

p p p11 12 21, , , p22

2 2×

p p11 12 1+ = p p21 22 1+ = , p p1 11=
p p2 21= p1 p2

RD p p= −1 2 .

NNT
p p

=
−
1

1 2

.
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