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Alternatively, ordered binomial samples may be analyzed using logistic regression,

see Chapter 3. In fact, a score test in simple logistic regression is equivalent to the

Cochran-Armitage test for trend, and gives an identical P-value. In addition, logistic

regression provides an effect measure, the OR, unlike the Cochran-Armitage test.

Two ordered multinomials

If the data are arranged in a  table, the row number represents an outcome

with c possible values or scores, typically numbered from 1 to c. Then, under the

alternative hypothesis, scores tend to be higher in one row than in the other. The

Wilcoxon-Mann-Whitney test can be used in this situation. Having only a limited

number of possible outcomes, there are typically many ties. Hence, we must use

Example 2.7
Decompression sickness is typically experienced by divers when decom-

pression occurs too quickly after a dive. This sickness is generally agreed to

be associated with the presence of gas bubbles in the blood. Eftedal et al.

(2007) studied the association between gas bubbles in venous blood, as

detected by ultrasound, and adverse events including decompression sick-

ness, in divers after simulated dives. The results are shown in Table 2.15. For

convenience, rows and columns have been interchanged. Based on these

results, is there an association between bubbles and risk of adverse event?

Using (2.31) we obtain , which gives . There is clear

evidence of an association. From the column of observed proportions, we

can see that the risk of AED increases with increasing bubble grade.

Table 2.15 Results from experimental dives, from Eftedal et al. (2007).

Bubble grade and definition AED no AED Total Proportion

No observable bubbles 0 66 66 0

Occasional bubbles 2 33 35 0.057

At least 1 bubble every 4 heart cycles 2 28 30 0.067

At least 1 bubble every heart cycle 9 56 65 0.139

At least 1 bubble per cm2 in every image 3 4 7 0.429

Total 16 187 203 0.079

AED=Adverse effects of decompression

TCA = 15 39. P < 0 001.

2 × c
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