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Diagnostic criteria for the sleep apnoea syndrome:
time for consensus?

W.T. McNicholas*

The traditional diagnosis of sleep apnoea syndrome
has been based on a particular apnoea frequency during
sleep, and was originally set at >5 apnoeas-h'! of sleep
during the 1970s [1]. However, as experience developed
with the clinical spectrum of patients with sleep apnoea,
it was realized that hypopnoeas during sleep could have
a similar clinical significance as complete apnoeas [2],
and this realization led to the present clinical diagnos-
tic criteria, which are based on the combined frequency
of apnoeas and hypopnoeas during sleep. Unfortunately,
there is not complete agreement as to what apnoea and
hypopnoea frequency represents a clinically significant
sleep apnoea syndrome, with some centres using a level
of 10 episodes-h'! [3-5], and others 15 episodes-h-! [6, 7].

A number of obvious deficiencies can be identified
in the present approach to the diagnosis of obstructive
sleep apnoea (OSA). Firstly, not all patients with an
apnoea/hypopnoea index (AHI) of greater than 10 or 15
episodes-h! of sleep appear to have a clinically signifi-
cant OSA syndrome. It has long been recognized that
apnoeas during sleep become more frequent with advan-
cing age, and many apparently normal elderly people
have an AHI greater than the above thresholds [8, 9]. It
is now accepted that a diagnosis of clinically significant
OSA should be accompanied by compatible symptoms,
and not be based simply on an arbitrary AHI threshold,
particularly in borderline cases. Clinically significant
OSA can occur, particularly among younger patients, at
AHI frequencies below 10 episodes-h-!, and the recent
description of the upper airway resistance syndrome [10]
indicates that episodic partial upper airway obstruction
without significant hypopnoea can mimic OSA in most
respects, and can respond to traditional treatment moda-
lities, such as nasal continuous positive airway pressure
(nCPAP). However, on the other hand, population sur-
veys among otherwise apparently normal elderly indi-
viduals have shown that those with apnoea frequencies
above the traditional diagnostic threshold have reduced
mental performance compared with those individuals
without significant apnoea frequencies, which casts some
doubt on the apparent normality of those individuals with
a high apnoea frequency [8]. These issues indicate that
considerable work remains to be done to clarify the clini-
cal and laboratory criteria for a significant OSA syndrome.

The realization that compatible clinical features are
an important part of the diagnosis of OSA has led a num-
ber of centres to seek clinical features that are predic-
tive of the presence of OSA. However, in most studies,
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individual clinical features have not been found helpful
in predicting OSA. They may increase the suspicion of
OSA being present but are of little value in excluding
OSA. Certain symptoms, such as snoring and excessive
daytime sleepiness, have a high positive predictive value,
but also have a relatively low negative predictive value,
which implies that the presence of such clinical features
may increase the suspicion of OSA, but their absence
cannot be used to exclude OSA with any degree of cer-
tainty. Other clinical features have been reported to be
more specific, particularly witnessed apnoeas [6], a ten-
dency to doze at the wheel while driving [11], and neck
circumference [12]. Not surprisingly, several reports have
demonstrated that when clinical features are combined,
the diagnostic value is improved, and the further addi-
tion of simple overnight oximetry further improves diag-
nostic accuracy. However, we have recently found, in
a prospective study [13], that the combination of clini-
cal features with simple oximetry allows a correct pre-
diction of the presence or absence of OSA in only one
third of patients. The remaining two thirds of patients
would require more detailed sleep studies to allow a cor-
rect diagnosis.

A second major problem with the present diagnostic
criteria for OSA is that since the formal diagnosis is
based on a particular apnoea/hypopnoea frequency dur-
ing sleep, these criteria necessitate the measurement of
both sleep and respiration, which essentially implies the
need for full polysomnographic sleep studies. Since
recent epidemiological studies indicate a prevalence for
clinically significant OSA of approximately one percent
of the male population in Europe [14], and about 4% in
North America [15], the resources required to assess such
numbers by full sleep studies in sleep laboratories would
be immense. The development of large numbers of limi-
ted diagnostic systems in recent years represents a recog-
nition of these logistic problems. Such systems measure
a number of different variables, without formal assess-
ment of sleep stage. Unfortunately, there is no unifor-
mity among these devices, and the only consistent variable
common to all such systems is oxygen saturation (Sa,0,).
Most offer some measure of respiration, based either on
nasal flow or chest bands. Other variables measured in
some systems include body motion, video monitoring,
heart rthythm, and/or obstructed breathing efforts.

The value of performing overnight oximetry alone in
the assessment of patients with suspected OSA has been
examined previously, using observer pattern recognition
[16, 17]. Whilst oximetry provides a very characteristic
pattern in very severe cases of OSA, it is much less help-
ful in milder cases of the disease, and cannot confidently
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exclude the diagnosis. We have found that using speci-
fic measurements, namely total number of dips >4%
and nadir of Sa,0,, only about one third of patients can
be correctly designated as OSA or non-OSA [13]. Thus,
whilst oximetry demonstrates a typical pattern in severe
cases of OSA which cannot be mistaken for any other
condition, it cannot be used alone in the majority of pati-
ents to diagnose the presence or absence of OSA, and
other additional measurements are required.

Many of the limited diagnostic systems presently on
the market have been poorly validated, and there is a
major need for properly designed, independently con-
trolled validation studies to compare the accuracy and
reproducibility of these limited systems against the pre-
sent gold standard, namely polysomnography. There is
also a great need for an authoritative international con-
sensus on the basic parameters needed to diagnose the
presence or absence of clinically significant OSA in the
clinical setting. Such a consensus would be of major
assistance to the manufacturers of diagnostic equipment
by laying out broad parameters along which these lim-
ited systems should be developed. However, it must be
recognized that the technology in this area is rapidly
changing and, therefore, this consensus would require
regular review and revision. A previous European consen-
sus, sponsored by the European Commission, reported
on this subject in 1992 [18], but the technological advances
since then require a major review. Since most diagnos-
tic systems in the field of sleep disorders target a world-
wide distribution, a joint consensus incorporating at least
European and North American views appears desirable.

The growing numbers of patients presenting for assess-
ment of possible OSA have swamped many of the exis-
ting clinical sleep laboratories, and increasing attention
is being focused on the possibility of performing domi-
ciliary sleep studies. Many portable systems are now
available, some of which provide facilities for full poly-
somnography, whilst others allow limited diagnostic
studies. While there are obvious advantages of such
home-based studies, particularly improved sleep quality
and cost-savings, there are also disadvantages. The lack
of technician supervision of the study means that leads
which become dislodged are not replaced during the
study, and the likelihood of technically unsatisfactory
studies is therefore higher. A cost-benefit analysis of
such home-based studies is required, which takes into
account the above considerations.

In view of these considerations, there is a pressing
need for an International Consensus on the clinical assess-
ment of patients with suspected sleep apnoea, representing
the views of the major scientific bodies that are active
in the field, including the European Respiratory Society.
Such a Consensus should address two major questions:
1) What are the most appropriate diagnostic criteria to
allow an accurate diagnosis of OSA? and 2) What are
the minimum physiological variables necessary to allow
a confident assessment of the presence or absence of
OSA?

The prevalence of OSA is now understood to be so
great that the clinical assessment of these patients will
be likely to involve clinicians outside major sleep cen-
tres, who may not have as detailed an understanding of
the syndrome as clinicians who have undertaken specific
training in sleep medicine. It is important, therefore, that

clear-cut guidelines and criteria be established for the

assessment and management of patients with suspected
OSA.
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