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is approximately chi-squared distributed with  degrees of freedom.

For , a simplified test statistic can be calculated (Fleiss et al., 2003). Define

. The test statistic

(2.39)

has an approximate chi-squared distribution with two degrees of freedom. A small

P-value is evidence against the null hypothesis that the observed differences

between the first and second outcomes are due to random variation.

Ordered outcomes

To test for marginal homogeneity in the case of ordinal responses, SPSS and StatXact

software offer one suitable test, both as an exact test and as an asymptotic test. The

derivation of such a test is outside the scope of this chapter. We refer the interested

reader to Agresti (2002) and the StatXact user manual with references, as well as a

more in-depth coverage in Agresti (2010). Below, we present an example where we

calculate the exact and asymptotic tests for marginal homogeneity using StatXact.

Example 2.9
In a randomized controlled crossover trial (Ligaarden et al., 2010), 16

patients with irritable bowel syndrome (IBS) completed one period of pla-

cebo treatment and one period of treatment with L.plantarum MF1298, a

probiotic thought to have a beneficial effect on IBS patients. One of the

secondary outcomes of the trial was the number of weeks (0, 1, 2, or 3)

with satisfactory relief of symptoms. Table 2.19 presents the results.
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Table 2.19 Cross-classification of the number of subjects with satisfactory relief 
of symptoms for 0, 1, 2, and 3 weeks. (Source: Ligaarden et al. (2010).)

LpMF1298 period

Placebo period

0 1 2 3 Total

0 4 4 1 2 11

1 1 0 0 2 3

2 0 0 1 0 1

3 0 0 0 1 1

Total 5 4 2 5 16
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