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Blood sugar levels (means and standard errors)
after acebutolol, metoprolol, and propranolol given
intravenously.

Conversion: SI to traditional units-Glucose:
1 mmol/lj 18 mg/100 ml.

after lunch (taken after 240 minutes). Ace-
butolol and metoprolol values closely followed
the curve for placebo (omitted for clarity),
whereas the results-for propranolol were lower
at three and four hours after drug adniinistra-
tion, although these differences do not achieve
statistical significance. The areas bounded by
the mean blood sugar curves and the horizontal
lines drawn through the mean control values
for each drug were: placebo 121, metoprolol
186, acebutolol 236, and propranolol 251.
These figures may be used as a guide to the
degree of hypoglycaemia while on these drugs.
Our results taken together with those of Dr

Newman do suggest that the relatively selec-
tive beta-adrenergic blocking drugs are less
likely to produce hypoglycaemia and are
therefore potentially safer in diabetics or
during starvation. The reason for this is that
normally during exercise muscle glycogenolysis
is increased, peripheral glucose utilisation is
reduced, and lipolysis occurs to provide an
alternative source of energy. Propranolol
inhibits these processes thereby reducing the
blood sugar level.'-3 Metoprolol is less likely
to cause hypoglycaemia since it causes less
interference with glycogenolysis and lipolysis.4
These drugs also reduce the secretion of insulin
in response to glucose administration and can
impair the carbohydrate tolerance of diabetics.
This also seems to be mediated by a B2
receptor since carbohydrate tolerance improves
and insulin secretion increases when diabetics
are changed from a non-selective drug to
metoprolol.5
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Two populations with duodenal ulcer?

SIR,-We were interested to read the recent
communication from Dr R J Prescott and
others (18 September, p 677) in which they
report that they were unable to confirm the
results of their previous study of patients with
duodenal ulcer.' We would like to comment on
two points in their article.

Firstly, the secretion data in the study were
expressed as maximal acid output per kg total

body weight (presumably per hour but not
stated). The reason stated for making the cor-
rection for weight was that such correction
reduced the differences between the sexes.
However, it has been shown2 that while maxi-
mal gastric secretion is correlated with weight
a better correlation is obtained with height.
Furthermore, we have recently shown3 by
means of multiple linear regression analysis
that after standardisation for height there is no
longer a significant correlation between
maximal secretion and weight and the
difference between the sexes completely dis-
appears.2 We would therefore suggest that
standardisation for height rather than just
dividing the secretion data by weight would
give a more useful correction.
Our second point regards the statistical

analysis of the data and the comment on this
analysis by the authors. The differences
between the means of the secretion data of the
various groups were tested by the t-test.
Unfortunately gastric secretion data very
rarely follow a normal distribution and unless
they can be suitably corrected-for example,
by means of logarithmic transformation-the
t-test can give positively misleading results.
In a recent letter (2 October, p 812) comment-
ing on Dr T D V Swinscow's article on non-
parametric tests (11 September, p 632) we
made this very point; we suggested then, and
reiterate here, that such dangers are removed
by the use of non-parametric tests-for ex-
ample, the Wilcoxon test. If Dr Prescott and
his colleagues apply non-parametric tests to
their secretion data we feel sure that they will
cease to obtain spurious apparently significant
results and will not have to resort to rejecting
probabilities of between 1 in 20 and 1 in 1000.
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SIR,-In an earlier study Lam and Sircus' had
been able to divide duodenal ulcer patients
into two types which differed significantly as
regarded maximal acid output, ABO blood
groups, and other variables. However, in a
subsequent study (18 September, p 677) the
same group was unable to confirm the previous
findings and they state that "experience shows
that the usually acceptable level of significance
of 1 in 20 (P < 0 05) is often found in this field
when a true association is shown later not to
exist." In this way the authors imply that
special laws of chance are at work in studies
involving ABO blood grouping and it would
seem reasonable to consider a different ex-
planation.

All hypothesis testing is based on the
assumption that the research process has this
sequence: formulation of hypothesis-per-
formance of study-significance testing of re-
sults. However, in large clinical surveys with
many variables (including, for instance, ABO
grouping) the sequence is often different.
Firstly the study is performed, then the
results are scrutinised, and finally the hypo-
theses are formulated and tested. This method
invites type I errors because numerous corre-
lations can be performed between variables in

a study of this kind, 5IoN of which are probably
significant at the 5 ° level, 1 °% at the 1 %0
level, etc, and the research worker selects those
correlations for significance testing which look
and probably are significant.

Descriptive studies ought not to lead to
significance tests at all but only to the genera-
tion of hypotheses which are then tested in a
subsequent study. The two duodenal ulcer
studies may be viewed in this light. First Lam
and Sircus performed a descriptive or in-
ductive study which led to a hypothesis (but
should not have led to P values) and in a
second study which represents typical hypo-
thetico-deductive research they showed this
hypothesis to be false. Therefore they have
provided us with a textbook example of the
way research should take place.
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Magnesium intoxication during
1-x-hydroxycholecalciferol treatment

SIR,-Dr E Sorensen and his colleagues
(24 July, p 215) infer that treatment of patients
with chronic renal failure using 1-ot-hydroxy-
cholecalciferol (1-oe-HCC) may be associated
with the risk of magnesium intoxication. But
the case reported confirms other observations'
that the same risk also occurs when the dietary
intake of magnesium is excessive. It is possible,
therefore, that the episode of hypermagne-
saemia reported was not directly related to
treatment with 1-ox-HCC but was due to an
increase in self-medication with magnesium.
The effects of vitamin D metabolites on

the intestinal absorption of magnesium have
not been fully investigated. However, in
short-term studies on animals 1-oc-HCC has
produced no measureable effect on magnesium
absorption despite considerable increases in
absorption of calcium and phosphate.2 Simi-
larly, in two patients with chronic renal failure
treatment with 1-ot-HCC did not result in
acute or long-term changes in magnesium
balance despite increases in calcium retention.3
Finally, during the long-term treatment of
patients with chronic renal failure, we3 (and,
incidentally, Dr Sorensen and his colleagues4)
have observed no consistent changes in mean
plasma magnesium during extended treatment
even at times of accidental overdose with
1-a-HCC. It seems likely, therefore, that
1-ot-HCC does not normally result in appre-
ciable changes in the intestinal absorption of
magnesium in patients with chronic renal
failure.
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Neuropathy in experimental diabetes

SIR,-Professor P K Thomas and Dr A K
Sharma (21 August, p 478), discussing our
paper on neuropathy in experimental diabetes
(31 July, p 278), state that weight loss and,
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