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Diagnostic criteria for obstructive sleep apnea: time for reappraisal
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The present diagnostic criteria for an obstructive sleep
apnea syndrome (OSAS) were established by the Report
of an American Academy of Sleep Medicine Task Force
published in 1999 (1), and often referred to as the “Chicago
criteria”. This report, co-authored by the present writer,
specified that OSAS requires the presence of sleep
disordered breathing (SDB) measured in an overnight sleep
study combined with the presence of symptoms typical of
the disorder, most notably excessive daytime sleepiness
(EDS). Furthermore, different severity levels were identified
according to the apnea-hypopnea frequency per hour
(AHI) with an AHI >5 being required for significant SDB,
an AHI between 5 and 15 representing mild, between 15
and 30 representing moderate, and AHI >30 representing
a severe disorder when relevant clinical symptoms are also
present. Based on these diagnostic criteria, the population
prevalence of OSAS was estimated at 4% of adult males
and 2% of adult females in the landmark Wisconsin cohort
study published in 1993 (2).

While these diagnostic criteria have served clinical
sleep medicine reasonably well over the years, several
limitations have become increasingly evident. Even prior
to the introduction of the present diagnostic criteria, it
was recognised that there is a poor correlation between
symptom profile and the level of SDB based on AHI (3),
and particularly so with EDS as measured by the Epworth
Sleepiness Score (ESS) (4). A recent report from Iceland
indicated a very high prevalence for SDB based on AHI
but also very poor correlation of AHI with symptoms
such as sleepiness (5). Nonetheless, effective control of
SDB by nasal continuous positive airway pressure (CPAP)
is typically associated with substantial improvements in
symptom profile, both EDS (6) and also other related
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somatic symptoms (7). These apparently conflicting findings
indicate that the assessment of OSAS severity should not be
based on AHI alone and should take into account both the
level of SDB and symptom profile, and possibly also related
co-morbidities such as systemic hypertension, especially
where associated with a nocturnal non-dipping blood
pressure profile (8). This evolution in the approach to clinical
diagnosis is underpinned by the recognition of different
clinical phenotypes in OSAS (9-11), and furthermore that
a range of pathophysiological phenotypes can also be
identified (12). Co-morbidities such as hypertension appear
to be more common in patients with minimal symptoms
despite similar levels of SDB (10), and it is becoming
increasingly recognised that symptoms relating to OSAS
present in clusters that may significantly differ from each
other in important aspects such as subjective sleep quality
and level of daytime sleepiness (Figure 1) (10). Thus, these
findings suggest that the comprehensive diagnosis of OSAS
should be based on a blend of factors that include AHI,
symptom profile such as ESS, and the presence of relevant
co-morbidities such as non-dipping hypertension.

A further limitation of the present diagnostic classification
of OSAS is the increasing recognition of a very high
prevalence for the disorder. In particular, some of the most
recent epidemiological data such as the HypnoLaus cohort
study from Switzerland report prevalence figures of moderate
or severe SDB up to 50% in adult males among the general
population (5,13). On the other hand, these recent reports
indicate that a significantly increased risk of co-morbidities
is only evident in subjects with more severe SDB (13), and
current evidence calls into question the clinical significance of
mild sleep apnea as presently defined (14). Furthermore, the
growing trend towards ambulatory diagnostic sleep studies
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Figure 1 Cluster analysis of symptom profiles in a population sample demonstrating the probability of having a symptom within each cluster

[reproduced from reference (10)].
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Figure 2 Schematic diagram of the core clinical manifestations
of OSAS which demonstrates the interaction of AHI, symptom
profile, and relevant co-morbidities such as systemic hypertension
in assessing the overall syndrome severity and indication for active

treatment. OSAS, obstructive sleep apnea syndrome.

that do not include sleep staging require a re-evaluation of
the thresholds for mild, moderate, and severe categories as
the AHI is generally underestimated in sleep studies that
do not include sleep staging because of the measure being
based on sleep period time rather than actual time spent
asleep (15). Thus, an AHI within the mild range recorded
in a sleep study based on cardiorespiratory polygraphy
might rise into the moderate range in a polysomnography
study after the exclusion of intervening periods spent awake
during the study recording. A further factor complicating
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the diagnosis of OSAS, especially in the mild category, is
the recognised night-to-night variability of SDB, which
has been reported to be in the region of 30% in one recent
report based on ambulatory studies (16).

Although the formal diagnostic criteria for OSAS
remain unchanged from those proposed in the Chicago
criteria, clinical practice has evolved to take into account
the high prevalence of SDB in the general population and
the poor association daytime symptoms such as sleepiness.
Thus, patients presenting with relatively mild OSAS based
on AHI but who are very symptomatic may be given a
trial of therapy with CPAP, typically for two months, and
further management decisions are guided by the clinical
response to this trial (14). In this context, the CPAP trial
forms part of the diagnostic process rather than an active
management decision. Furthermore, since the available
evidence points to co-morbidities being influenced more by
the level of SDB than by symptom profile such as sleepiness
(9,10), the presence of co-morbidities such as non-dipping
hypertension could be included in the assessment of
disease severity, and particularly to decide on a threshold
for initiating CPAP therapy. A proposed approach to the
diagnosis of a clinically significant syndrome that prompts
an active management approach is illustrated in Figure 2,
which schematically highlights that AHI, symptom profile,
and relevant co-morbidities such as hypertension may be
present at different levels in an individual patient, and that a
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blend of these parameters can be used to guide the need for
active management.

These considerations call into question the present disease
severity classification based on the Chicago criteria and
call for a new international consensus on the diagnosis and
severity grading of this highly prevalent disorder. This call
is reinforced by the recognition of OSAS as an important
contributing factor in motor vehicle accidents and the recent
introduction of Europe-wide regulations regarding fitness to
drive for patients with the disorder (17). Thus, a personalised
approach to the diagnosis and management of patients with
OSAS is most appropriate (18), preferably by a clinician
with experience and expertise in managing OSAS. This
approach is most likely to achieve successful results in terms
of patient satisfaction, optimum choice of therapy, and
successful outcomes.
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