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the method appropriate; another 10 successes were reported
but with a warning-in one instance CPAP stopped the
obstructive episodes and restored breathing which was
regular but so inadequate that hypoxaemia became
dangerously worse.9 The patient was exceptional in having
chronic respiratory disease, and such patients are quite
different from those with the obstructive sleep apnoea
syndrome.4 Nevertheless this one report suggests that no
patient should be put on a CPAP regimen unless his
response to it has been monitored with continuous measure-
ment of oxygen saturation.

Another group using CPAP for obstructive sleep apnoea
syndrome has now confirmed by computed tomography the
assumption that the benefit is due to widening of the upper
airway and claimed 100% success in 16 patients.'" Others,
however, have found a similar improvement in patients with
the obstructive sleep apnoea syndrome when they used only
expiratory positive airway pressure, arguing that the
improvement with either method might be by way of
increasing functional residual capacity."
There seems no danger attached to nasal CPAP (with the

exception quoted).9 Patients mostly tolerate it well and can
sleep with it; it is not excessively complicated or expensive;
and, indeed, there are good reasons to consider its use for
recalcitrant snorers. Though they may not complain of
daytime symptoms the enhanced quality of their sleep
might improve their well being-as well as the peace and
quiet of the home. With this treatment Berry and Block
reduced the mean number of snores in their patients from
1000 plus to 23 a night,' with similar dramatic falls in the
number of apnoeic or hypopnoeic events and the number
and severity of desaturations.

It should not be too difficult to arrange a snore recorder
for microcomputer analysis, so that the number of snores a
night could be counted: the number appears to be some
guide to the incidence of apnoea or hypopnoea and thus to
the risk of the obstructive sleep apnoea syndrome and the
need for treatment.

Until there are more centres in Britain with an interest in
sleep disorders and equipped for "polysomnography," it is
unfortunately difficult to know just who might be eager to
apply themselves to the problem of providing nasal CPAP.
It could well improve the quality of life for those who in the
night, like Dionysius, make "much adoe to take a breath."'I2
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A fair trial?
Randomised clinical trials have become accepted as the
standard procedure for comparing treatments, particularly
for evaluating a new treatment against either an existing
treatment or placebo. The many publications on this subject
are continuing to grow in numbers but some aspects of trials
are still not handled well. One important example is the
assessment of the comparability of the patients in different
treatment groups. Until recently this has received surprisingly
little attention,' but an important paper by Lavori et al has
considered the problem in some depth.2

In a clinical trial, randomisation ensures that the allocation
of treatments to patients is left purely to chance. There is,
however, no guarantee that the patients in the different
treatment groups will be similar with respect to characteristics
such as age, severity of disease, history, and so on. Despite
randomisation, quite probably patients with a particular
characteristic will not be equally common within each group.
Imbalance of such baseline variables is clearly undesirable, as
the essence of a controlled trial is the comparison of groups
differing only as regards their treatment. Such imbalance
really matters, however, only for variables with prognostic
importance.
The usual and eminently sensible procedure is to begin the

analysis of a trial by comparing the treatment groups with
respect to several baseline variables. The fact that this is so
common implies that most research workers realise that
randomisation does not guarantee that the groups will be
comparable. Unfortunately, the next step is often to perform
significance tests, comparing these baseline characteristics
in the different groups. Although carrying out such tests is
not wrong, they are nearly always misinterpreted, perhaps
seriously.
Presumably the intention behind performing significance

tests to compare baseline variables is to see whether an
observed difference is important. What such tests actually
assess, however, is the probability that the observed
difference (or a greater one) could have occurred by chance
when in reality there was no difference. A moment's thought
will show that when comparing baseline characteristics we
know that the null hypothesis is true-because the treatment
groups were produced by randomisation. If the randomisa-
tion was performed properly a difference of any sort between
the groups before treatment must necessarily be due to
chance. Tests of significance are thus testing only the fairness
of the randomisation. We would expect one test in 20 to give a
significant result with p<005, and this is true however many
patients are studied. We should not conclude from the lack of
statistical significance that imbalance in a baseline variable
did not affect the outcome of the trial; the comparability of
treatment groups cannot be assessed in this way.

In very large trials this common error of interpretation
is unlikely to be serious, but in smaller trials some quite
substantial differences may occur by chance. Unless these
differences are shown to be statistically significant they are
nearly always ignored-as a result of the faulty reasoning
described.2 An extreme example of this was in a clinical trial
of patients with acute myocardial infarction where the
prevalence of previous infarction in the two groups was 7%
and 30%. Even when differences are found to be statistically
significant their possible importance is still often ignored.45
Armitage has suggested that major baseline differences will
be rare.6 This is certainly true for large trials, but far too
many clinical trials are performed on very small numbers of
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patients, and in these the risk of imbalance is much greater.
How should imbalance be dealt with? The crucial question

is whether the variable in question is related to the outcome
being studied. If, for example, one treatment group is on
average five years older than the other this will be of varying
importance for outcomes such as survival time, reduction in
blood pressure, or response to treatment for eczema. In the
first instance both clinical knowledge and simple statistical
analysis may be used to identify potentially important
imbalances, and various statistical approaches can be used to
investigate further. A more advanced statistical analysis,
using modelling techniques, may be needed, in which case,
as Lavori et al suggest, expert statistical help is recom-
mended.2 Only one of the 47 trials they reviewed had adopted
this approach; they thought that over half could have
benefited in this way. If there is a strongly prognostic variable
there are good grounds for using the modelling approach
even when perfect balance is achieved.26

In many cases some variables of prognostic importance can
be identified when a clinical trial is being planned. Various
techniques exist for ensuring balance between groups
for important variables, the best known being stratified
randomisation.2 7 Such methods may be especially beneficial
in small trials or where a particular variable is known to have
a powerful influence on outcome.

DOUGLAS G ALTMAN
Statistician,
Clinical Research Centre,
Harrow, Middlesex HA1 3UJ

l Rothman K. Epidemiologic methods in clinical trials. Cancer 1977;39:1771-5.
2 Lavori PW, Louis TA, Bailar JC III, Polansky M. Designs for experiments-parallel comparisons

of treatment. N EnglJ Med 1983;309:1291-9.
3 Flaherty JT, Becker LC, Bulkley BH, er al. A randomised prospective trial of intravenous nitro-

glycerin in patients with acute myocardial infarction. Circulation 1983;68:576-88.
4 Holman RR, Steemson J, Darling P, Reeves WG, Turner RC. Human ultralente insulin. BrMedJ'

1984;288:665-8.
5 Halliday HL, McClure G, Reid MMcC, Lappin TRJ, Meban C, Thomas PS. Controlled trial of

artificial surfactant to prevent respiratory distress syndrome. Lancet 1984;i:476-8.
6 Armitage P. Importance of prognostic factors in the analysis of data from clinical trials. Controlled

Clinical Trials 1981;1:347-53.
7 Pocock SJ. Clinical trials. A practical approach. Chichester: Wiley, 1983.

Ultrasound brain scanning in
the newborn
Tired of reassuring mothers that the soft spot on top of baby's
head is harmless and will close, neonatologists are now
exploiting it as the window to the brain. Good quality
coronal and sagittal images of the brain may be obtained
using a real time ultrasound probe positioned over the
anterior fontanelle.' Both periventricular haemorrhage and
cystic degeneration within haemorrhagic or infarcted areas
may be diagnosed reliably and ventricular size accurately
measured.2 3

Research studies using daily imaging have shown that 40-
50% of preterm babies who weigh less than 1500 g suffer
periventricular haemorrhage in the first three days of life.45
The haemorrhage (often silent) originates in the sub-
ependymal region; it may be confined here or it may extend
by varying degrees into the ventricular system. A few infants
suffer large haemorrhages with intracerebral extension.
Some ventricular dilatation, presumably associated with
obstruction to the flow of cerebrospinal fluid, is seen in 30-
50% of babies with periventricular haemorrhage.6 Between
10% and 20% of these babies develop progressive enlarge-
ment of the ventricles and enlargement of the head requiring
a cerebrospinal fluid shunt procedure.

Daily scanning has also identified the clinical antecedents
of periventricular haemorrhage in preterm babies-notably
respiratory distress syndrome, hypoxaemia, hypercapnoea,
acidaemia, mechanical ventilation, and pneumothoraces.57
Perhaps its most important research application is in
evaluating preventive measures against periventricular
haemorrhage, such as phenobarbitone,8 ethamsylate,9 and
vitamin E. °

Should ultrasound imaging of the brain now be introduced
for routine use in special care baby units? The dynamic
nature of periventricular haemorrhage and ventricular dilata-
tion limits the value of a single scan performed during the
first week of life. Daily scanning requires not only a portable
scanner to examine ill babies by the cot side but a dedicated
and experienced ultrasonographer. No specific treatment is
available for periventricular haemorrhage so that the
diagnosis by ultrasound of a silent periventricular
haemorrhage cannot really influence a baby's care. When
there are non-specific signs consistent with periventricular
haemorrhage-such as recurrent apnoea, seizures, or cir-
culatory failure-confirmation by ultrasound of peri-
ventricular haemorrhage should not deter the vigilant
neonatologist from seeking a treatable coexisting disorder
such as sepsis or hypoglycaemia which might itself be
responsible for the baby's deterioration. Whether early
recognition of progressive ventricular dilatation and treat-
ment by repeated lumbar puncture reduce the incidence of
clinical hydrocephalus or neurological sequelae is uncertain
-and is currently the subject of a randomised multicentre
trial (convenor, A Whitelaw, Hammersmith Hospital,
London).
When brain scanning was first introduced there were

hopes that it would help to resolve the ethical dilemma of
whether to withdraw ventilatory support from critically ill,
neurologically unresponsive babies with clinical evidence of
hypoxic-ischaemic or haemorrhagic encephalopathy. The
initial optimism must now be tempered with caution. Most
parents prefer such babies to die a dignified death in their
arms rather than in an incubator s' rrounded by the trappings
of intensive care; it would be a pity if that humane approach
was precluded when the brain scan failed to show gross
abnormalities. Paediatricians who argue that the reward of
having a more complete picture of their patients' condition is
itself justification for daily brain scanning must be warned
that a price has to be paid for routinely "looking" at babies'
brains. Firstly, unless nursing and medical staff are properly
counselled, the confident, positive, and optimistic ambience
of the special care baby unit might be replaced by endemic
despondency with whispers of "brain damage." Secondly,
what should parents be told when, for example, a small,
silent periventricular haemorrhage is observed by routine
scanning? No matter how the doctor may try to convey the
good prognosis there is no euphemism for brain haemor-
rhage. "Just a little leak of blood" or "a tiny vessel has
leaked" might do if it were some other part of the baby's
body-but not his brain.

Recently, Stewart and her colleagues at University College
Hospital, London, have defined the probability of neuro-
developmental disorders in preterm babies at 18 months
based on the neonatal brain scan findings."I A group with a
low risk (8%) for such disorders was clearly distinguished
from a group with a high risk (83%). A single scan performed
when a preterm baby is discharged from the special care baby
unit might prove to be the most cost effective use of
ultrasound brain imaging.

Finally, and most important, knowledge derived from the
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