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bility of recruiting so many patients the demonstra-
tion of such a small difference does not seem to us
really important from the theoretical or clinical
point of view.
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Appropriate statistical test in comparative ulcer
healing studies
SIR,-The recent paper by Lam et al' draws
attention to the possible value of tripotassium
dicitrato bismuthate (TDB) in the treatment of
cimetidine-resistant duodenal ulcers and, in the
process, highlights an important aspect of the
burgeoning problem of medical statistics. In the
study 25 patients whose ulcers had not healed after
four weeks of treatment with cimetidine (1 g/day)
were randomised to a further four weeks of
treatment with either TDB (four tablets/day) or
cimetidine (1-6 g/day). Ulcer healing occurred in
10 of 12 patients receiving TDB and five of 13
patients receiving cimetidine. These results are
tabulated below, with expected frequencies in
brackets:

Healed Unhealed
TDB 10 (7-2) 2 (4 8)
Cimetidine 5 (7 8) 8 (5.2)
The X2-test with Yates' correction for continuity2

was allegedly used to assess the difference in
healing between the two groups, and this was
claimed to be significant at the 2% level. Scrutiny
of the data, however, suggests that this significance
was achieved using the X -test (62 = 5 24, p<0*02
as in the text) and not the X-test with Yates'
correction (X2 = 3 53, p>005). Fisher's test of
exact probability for the data gives a p value of
0-0286 (one tail). As there is, a priori, no reason to
suspect that TDB is necessarily better than
cimetidine the two-tailed value of 0.057 applies,
which is again not significant at conventional levels.

In view of these findings, and because 2x2
tables are so commonly used in gastroenterology to
analyse the results of comparative ulcer healing
studies, review of the criteria for choosing when to

use the X2-test, Yates' correction, and Fisher's
exact test seemed warranted. There was no
consensus as to what constitutes the smallest
expected frequency or number of observations
which will provide reliable results using the Zy2_
test.3 On the use of Yates' correction or Fisher's
test for 2x2 tables the most frequently quoted
authority is the time-honoured Cochran, who
stated:4 'Use Fisher's exact test (i) if the total N of
the table is <20, (ii) if 20>N<40 and the smallest
expectation is less than 5. If N>40 use Z2 corrected
for continuity if the smallest expectation is less
than 500'. Now that tables of significance levels for
Fisher's test have been published for N up to 6(5,
however, it has been considered preferable to use
these for all sample sizes up to 60 irrespective of
the values of the individual cells, and to use Yates'
correction for all other 2x2 tables with expected
frequencies of 5 or more in each cell. 7 There
would appear to be no place for an unmodified Z 2

test in analysis of 2x2 tables in comparative
clinical trials as carried out at present.

It seems, therefore, that however one interprets
the above criteria Lam et all have used
inappropriate methods to analyse their data. This in
no way detracts from the interest of their paper,
however, or the conclusion drawn from the later
cross over part of the study which achieved
significance at the 2% level with both Fisher's test
and the X2-test with Yates' correction.
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