
Ward based patients may have even
more variable glucose levels due to the
intermittent nature of their caloric
intake, in contrast to the continuous
feeding that occurs commonly in critical
care. The compounding effects of gluco-
corticoid treatment, frequently used in
patients with COPD, have already been
highlighted. Insulin infusions carry a
risk of inadvertent hypoglycaemia
which increases as blood glucose targets
become more stringent. Indeed, in a
major study of insulin therapy which
aimed for blood glucose levels between
4.4 and 6.0 mmol/l, a 4.2% increase in
the incidence of blood glucose levels of
,2.2 mmol/l was identified, although
these episodes apparently had no
adverse sequelae.4 Finally, the implica-
tions for nursing workload are consider-
able; the development of computerised
infusion control systems may help.

If the benefits of tight glycaemic
control on mortality in patients with
acute exacerbations of COPD are proved,
the potential impact on the health care
of patients with such a common disease
is enormous. It will be revealing if the
outcome is significantly influenced by
what many would consider to be routine
medical care that should be undertaken
in all patients.
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A case of delayed rather than mistaken diagnosis

A
lthough asthma has been recog-
nised for millennia,1 2 early wri-
ters made no attempt to estimate

its prevalence. Salter3 declared that
asthma ‘‘cannot, in this country, be said
to be by any means rare, and I believe
that all who direct their attention to it
will find it to be much commoner than
is imagined’’. He did not, however,
venture any estimate of its prevalence,
and it was another 60 years before
epidemiological studies began to
appear.4

These early studies were bedevilled by
the lack of an agreed definition of
asthma, reluctance to diagnose a
chronic untreatable condition that in
the Oslerian tradition was widely

regarded as psychoneurotic,5 and failure
to appreciate that upper respiratory tract
infection was a major trigger of asthma
attacks, so that wheeze triggered by
infection was usually diagnosed as
bronchitis. Thus, when Collins6

described morbidity patterns in 9000
American families in 1935, he reported
that, in children aged 5–9 years, bron-
chitis and chest colds affected 5.6%
whereas asthma affected only 0.5%. A
similar numerical relationship between
asthma and bronchitis was still being
reported from English general practices
over 20 years later.7 How many of these
children with bronchitis and chest colds
would now be offered a diagnosis of
asthma is a moot point, but there can be

little doubt that the prevalence of
asthma was underestimated on both
sides of the Atlantic.

In the 1950s several papers on the
epidemiology of childhood asthma
appeared from Scandinavia, reporting
prevalences of 0.6–1.4%.8–11 These stu-
dies relied on identifying cases that were
known to school doctors, nurses or
other professional personnel, and the
prevalence data are likely to have been
underestimates, partly because of the
method of ascertainment and partly
because of the widespread diagnosis of
bronchitis.8

By 1967 the prevalence of asthma in
children on the Isle of Wight was
reported to be 2.3%12 and in Aberdeen
in 1969 the figure was 4.8%,13 a figure
that excluded 6.7% of children who
wheezed only in the presence of infec-
tion.

Taking these figures at face value, it
appeared that the prevalence of asthma
had climbed steadily from 0.53%4 to
4.8%13 over a period of 40 years. Thus,
although these data must be viewed
with extreme caution, there is nothing
new about the idea that childhood
asthma is becoming more prevalent.
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THE IMPORTANCE OF
DIAGNOSING ASTHMA
Whether or not the prevalence of
asthma was increasing was interesting
but of little practical importance in the
1960s when the therapeutic options
were limited and only more severely
affected children would tolerate the side
effects associated with isoprenaline (iso-
proterenol) inhalers, oral theophylline,
and systemic corticosteroids or ACTH.
All this was to change with the devel-
opment over the next few years of
effective anti-asthmatic drugs that were
relatively free of side effects.14–16

In 1983 a study from North Tyneside
showed that the prevalence of wheeze in
7 year old children was 9.3%,17 little
different from the 11.5% that had been
reported from Aberdeen in 1969.13 The
importance of this study was not that
wheeze was so common (although this
surprised some readers), but that all the
children with episodic wheeze
responded to asthma treatment,17 sug-
gesting that all—or virtually all—episo-
dic wheeze in 7 year old children was
asthmatic in nature. The recognition of
the underdiagnosis and consequent
undertreatment of asthma18 then
became a burning issue and was fol-
lowed by a massive educational initia-
tive, much of it sponsored by the
manufacturers of the then new asthma
treatments, resulting in a gradual
change in diagnostic and therapeutic
practice. Bronchitis and chest infection
gradually disappeared from hospital
discharge statistics to be replaced by
asthma.

EARLY INDICATORS OF AN
ASTHMA ‘‘EPIDEMIC’’
It was therefore not surprising that
recorded hospital admissions for child-
hood asthma increased, but there was
also strong evidence to suggest that this
was not entirely explained by diagnostic
relabelling.19 The upward trend in
admissions continued throughout the
world in the 1980s,20 and the possibility
that asthma was becoming more pre-
valent was widely entertained.
Numerous repeated cross-sectional stu-
dies, the first of which was a series of
studies from Birmingham,21 suggested
that the prevalence of asthma was
indeed increasing.

Although these studies were all too
easily criticised on methodological
grounds such as performance in differ-
ent populations, inconsistent question-
naires, method of application or
sampling frame, acceptance of the diag-
nosis of asthma without examination of
symptoms, and lack of objective test-
ing,22 it was notable that none showed
that the prevalence of asthma was
declining. By the end of the 1980s it is

fair to say that only one study fulfilled
all the criteria for reliable repeated
cross-sectional studies on asthma.
Using identical methods in two studies
performed at an interval of 15 years and
including a test for exercise induced
bronchospasm, Burr et al23 showed that
the prevalence of asthma, its cardinal
symptom wheeze, the atopic conditions
eczema and hay fever commonly asso-
ciated with it, and its pathophysiological
hallmark bronchial hyperreactivity had
all increased. Whether it is appropriate
to describe these increases as an epi-
demic is debatable, but the term does
provide a convenient shorthand descrip-
tion of a phenomenon that became the
centre of attention for numerous
research workers in the latter part of
the 20th century.

THE REASONS FOR THE ASTHMA
EPIDEMIC
From 1989 onwards we could therefore
be confident that there had been a
genuine increase in the prevalence of
childhood asthma and focus on finding
possible explanations. The rest—to coin
a phrase—is history. Strachan’s hygiene
hypothesis24 explained many earlier
findings such as the protective effects
of overcrowding,10 birth in the Indian
subcontinent,21 and residence in rural
areas,10 25 and has been supported by
numerous subsequent studies.26

Whether improved hygiene is the only
explanation for the emergence of child-
hood asthma as a major scourge in
westernised societies in the latter part of
the 20th century remains to be seen.
Numerous other factors have been
incriminated, beyond the scope of this
review, and research workers continue
to probe the complex genetic–immuno-
logical–environmental interactions that
lead to the expression of asthma.

THE COURSE OF THE ASTHMA
EPIDEMIC
It soon became apparent that wheezing
and atopic disorders were increasing at a
rate that could not be sustained. In
Aberdeen between 1989 and 1994 we
observed a 92% increase in the preva-
lence of diagnosed asthma, most of
which was explained by increased diag-
nosis in symptomatic children.
Nevertheless, there was also a 28%
increase in the prevalence of wheeze,27

a rate of increase which if maintained
would have resulted in universal child-
hood wheeze within a generation. It was
therefore no surprise to find that, by
1999, although the diagnosis of asthma
was still increasing, there was no
significant increase in the prevalence
of wheeze.28 Similar findings indicating
that the increase in asthma and asthma
related symptoms is moderating or even

declining have been reported from
around the world,29 and it is interesting
to note that, in the most recent study by
Burr et al30 published in this issue of
Thorax, although current asthma had
increased by 69% during the previous
15 years, there was a more modest
increase of 30% in current wheeze,
confirming earlier suggestions that part
of the asthma epidemic is more appar-
ent than real and reflects changes in
diagnostic labelling.31

BENEFICIAL EFFECTS OF THE
ASTHMA EPIDEMIC
The asthma epidemic has not, however,
been an unmitigated disaster, and the
increased public and professional
awareness of asthma that has occurred
in the past 20 years has ensured great
improvements in the diagnosis and
therefore the treatment of asthma.
Undiagnosed untreated severe asthma
is now vanishingly rare, and more
attention is paid to improving the
quality of life enjoyed by asthmatic
children and to mitigating the psycho-
socioeconomic burden borne by them
and their families.32 Burr and his collea-
gues deserve much of the credit for
finally convincing the medical profes-
sion that childhood asthma was becom-
ing more common, the fruits of which
are apparent in their latest study, which
shows that there has been a substantial
increase in the proportion of children on
both bronchodilator and prophylactic
treatment. The implication of the
decline in exercise induced bronchocon-
striction is that, with appropriate diag-
nosis and treatment, children with
asthma should now be better able to
participate in normal childhood activ-
ities. To coin another phrase, it’s an ill
wind …
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The importance of a systems approach to surgical training

R
ecent years have witnessed a num-
ber of drivers for change in the
delivery of health care.1 Working

time restrictions, quality assurance tar-
gets, the introduction of new technologies
and star ratings for hospitals have served
to create antagonism between service and
training priorities. The provision of a high
quality service necessitates the employ-
ment of proficient practitioners, using
tools to the highest of their abilities. This
is in discord with the apprenticeship
model of training whereby trainees
undergo graded practice on patients,
leading to the development of profi-
ciency.2 Furthermore, a number of high
profile cases have highlighted the need for
regular audit of outcomes to ensure
patient care is not compromised.3

It is well known that achievement of
proficiency to perform a procedure entails
a learning curve during which morbidity
and mortality gradually decline.4 5

However, some of the complications
which occur during the learning curve
are avoidable through appropriate case
selection and adequate supervision during
the procedure. In the example offered by
Chaudhuri et al6 in this issue of Thorax,
trainee thoracic surgeons led over one

third of the cases of lung resection. A
comparison of outcomes revealed similar
rates of complications and survival at
1 year. In terms of case selection, con-
sultants operated on greater numbers of
stage III tumours and trainees on a greater
number of stage I tumours.

This study echoes the main features of
the apprenticeship model which has
been a cornerstone of skills acquisition
in surgical disciplines. The key principle
is to ensure patient safety whilst
enabling the trainee surgeon to acquire
and hone skills to perform the procedure.
The notion of a graded approach allows
trainees to acquire skills in a stepwise
manner, through close supervision by a
senior surgeon. It is the responsibility of
the senior surgeon to ensure the patient
does not come to any undue harm. Upon
achievement of proficiency, the trainee
can proceed onto performing more com-
plex cases, eventually gaining the ability
to operate independently.

Although the apprenticeship model
has stood the test of time, the incorpora-
tion of new technologies for technical
skills training outside the operating room
can further improve patient safety.7 In
analogy with the airline industry, it is

now possible for trainees to acquire basic
skills which transfer to improved perfor-
mance in the operating suite.8–11 It is no
longer appropriate (nor acceptable) to
have a surgeon dithering in theatre. The
trainee must know the basic skills and be
able to undertake complex manoeuvres
by the time he comes to the operating
theatre. With the incorporation of simu-
lation based training earlier in the curri-
culum, it may also be possible to reduce
the length of the learning curve for the
achievement of proficiency on real cases.

Upon achievement of proficiency in
the skills laboratory, training must
continue in a structured manner in the
operating room. Graded exposure along
with appropriate support when neces-
sary is most effective in transferring
skills from tutor to student. This should
also not be limited to the operating
theatre, but augmented by discussions
and feedback before and after each case.
In addition, the postoperative dialogue
of each procedure can be supported by
video footage of the operation. Thus, the
model is still recognisable as graded
exposure in the operating suite, but
amplified by a number of other factors.

For each interventional speciality, out-
comes from a key procedure are tradi-
tionally used as markers of an individual
surgeon’s technical performance.
However, this approach is too simplistic
and fails to take account of the numerous
factors which can affect patient out-
comes.12 Patient characteristics can
decrease or increase the risk of complica-
tions, especially during major surgical
procedures. This can be accounted for
through appropriate case selection,
ensuring that the sickest or most com-
plex patients are operated upon by the
most experienced surgeons. However, it
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