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The definition of obstructive sleep apnoea syndrome appears to be in constant flux dependent on 
the definitions attributed to its diagnostic components https://bit.ly/3zXrWKg

Obstructive sleep apnoea syndrome (OSAS) is one of the most ubiquitous medical conditions in 
industrialised society. Since the recognition that symptoms of excessive daytime somnolence, 
problems with concentration, mood and cognitive impairment, as well as cardiometabolic 
abnormalities can arise as a consequence of obstructed breathing during sleep, it has been subject 
to variation in its definition. Over the past five decades, attempts have been made to standardise 
the definitions and scoring criteria used for apnoeas and hypopnoea, which are the hallmarks of 
obstructive sleep apnoea (OSA). However, applying these definitions in clinical and research practice 
has resulted in over- and under-estimation of the severity and prevalence of OSAS. Furthermore, 
the definitions may eventually become redundant in the context of rapid technological advances in 
breathing measurement and other signal acquisition. Increased efforts towards precision medicine 
have led to a focus on the pathophysiology of obstructed breathing during sleep. However, the 
same degree of effort has not been focused on how and why the latter does or does not result in 
diurnal symptoms, integral to the definition of OSAS. This review focuses on OSAS in adults and 
discusses some of the difficulties with current definitions and the possible reasons behind them.
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Introduction

Obstructive sleep apnoea (OSA) is a 
pathophysiological process characterised 
by obstruction of the upper airway during 
sleep, resulting in repetitive breathing pauses 
accompanied by oxygen desaturation and arousal 
from sleep. When this results in diurnal sleepiness, 
leads to cognitive impairment or cardiovascular 
morbidity it is called the obstructive sleep apnoea/
hypopnoea syndrome (OSAS), a disease  [1]. 
Although several treatment modalities for OSAS 
have been developed over the past couple of 
decades, treatment is highly dependent on self-
management and most frequently comprises 

nightly use of either continuous positive airway 
pressure (CPAP) (considered the gold standard 
for all degrees of OSAS severity) or a mandibular 
repositioning device [2, 3].

That intermittent obstruction of the airway 
during sleep results in pathology and possible 
long-term harm has been recognised since the 
1970s. Despite this recognition, the diagnosis 
and definition of OSAS continues to evolve. Factors 
that have played a major role in the evolution of 
OSAS definitions include: the sheer ubiquity of 
the condition and, thereby, the clinical load; rapid 
technological advances in diagnosis; recognition 
of the multiple endotypes and phenotypes of OSA 
that may have implications for management and 
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long-term health; and attempts at personalising 
treatment using strategies in addition to CPAP.

This review will focus on the definition of 
the disease OSAS in adults, i.e. the syndrome of 
excessive daytime sleepiness, cognitive impairment, 
and mood disturbance secondary to disordered 
breathing during the major sleep period (mostly 
at night). Sleep disordered breathing as a term 
per se comprises several sleep-related breathing 
pathologies which include snoring, OSA, OSAS, 
central sleep apnoea, hypoventilation syndromes 
and rarer forms of disturbed breathing. These will 
not be discussed.

Due to an inexplicable failure by the medical 
sleep community to adhere to and develop strict 
definitions of what OSAS is, and the sometimes 
arbitrary and nonevidence-based nature of what it 
comprises (in constant flux since the 1970s), there 
is significant conflation and interchangeable use of 
terms in the medical/scientific literature which is 
difficult to disentangle. Many studies focus purely 
on OSA (and its severity as measured by the apnoea–
hypopnoea index (AHI)), whilst others incorporate 
the daytime pathophysiological consequences into 
their definition and thereby investigate OSAS. This 
has resulted in a body of literature with conflicting 
results, the introduction of terms such as non-sleepy 
OSA and other, even more confusing, definitions.

How do we define OSAS?

Since it was the first recognised, definitions of OSAS 
have been derived from two components rated 
separately and very differently, namely the severity 
of OSA and daytime sleepiness. The objective metric 
of OSA is the AHI, which has itself been subject to a 
variety of definitions over the decades [4, 5].

Although the definition of OSAS seems 
relatively straightforward, i.e. the description of a 
pathophysiological process resulting in symptoms, 
even the International Classification of Sleep 
Disorders definitions have changed markedly over 
time (table 1) [6–8].

The third and current edition of the International 
Classification of Sleep Disorders (ICSD-3) [8], for 
instance, encompasses a very broad definition of 
OSAS (a synonym for OSA), defining it as: 1) clinical 
symptoms and complaints of diurnal sleepiness, or 
witnessed apnoeas by a partner, or cardiometabolic 
abnormalities and an AHI of >5 events per h of 
sleep; or 2) 15 or more predominantly obstructive 
breathing events per h of sleep (with no attendant 
symptoms or comorbidities specifically listed). 
The implication of these definitions is that OSA 
should be treated since the daytime symptoms 
are being driven entirely and exclusively by the 
disturbed breathing during sleep. Although OSA is 
thought to affect approximately one billion people 
worldwide between the ages of 30 and 69 years [9], 
indiscriminate application of the ICSD-3 criteria [8] 
to data from large community-based cohorts would 

result in 50–70% of the population being defined 
as having OSAS [10]. Clearly, this is frightening, and 
unlikely to be the case.

The arbitrariness of the definition of OSAS and 
the need to discriminate it carefully from OSA can 
be illustrated from one of the most frequently 
cited epidemiological studies on its prevalence by 
Young et al. [11]. In the Wisconsin Sleep Cohort 
Study, 24% of men (n=325) and 9% of women 
(n=250) had an AHI of >5 events per h of sleep 
[11]. However, when sleepiness was factored in 
as causally related to the AHI, the prevalence fell 
to 4% in men and 2% in women. The reader is 
also reminded that the equipment used to acquire 
these data, and their scoring definitions have 
undergone profound changes since then. Finally, 
whether the reported sleepiness was directly 
attributable to the raised AHI was not validated. 
Several population prevalence studies since then 
have shown a mean (range) prevalence of OSA of 
27.3% (9–86%) and 22.5% (3.7–63.7%) in men 
and women, respectively, with the mean prevalence 
of OSAS found to be 6% (3–18%) and 4% (1–17%) 
in men and women, respectively [12, 13]. Thus, 
OSA without self-reported sleepiness is almost three 
times as common in men and women as OSAS.

Defining sleepiness

According to the ICSD-3 [8], excessive daytime 
sleepiness is defined as the inability to stay awake 
and alert during the major waking episodes of 
the day, resulting in periods of irrepressible need 
for sleep or unintended lapses into drowsiness 
or sleep. Pathological sleepiness has been found 
to occur in 7–13% of the general population in 
large surveys and in 20–25% of a primary care 
population [14, 15]. The commonest cause of 
sleepiness in our society is behaviourally induced 
sleep insufficiency and men and women appear to 
be equally affected [16]. Furthermore, one review 
estimated that 42% of all sleepiness was likely to be 
secondary to a medical or psychiatric disorder rather 
than a sleep disorder per se [16]. However, up to 
25–50% of OSAS patients do not report subjective 
tiredness or sleepiness [17], although they may 
be objectively and subjectively impaired in other 
ways (e.g. cognition is impaired). Objective definition 
of sleepiness is difficult but can be undertaken 
using a number of different behavioural measures 
including observation (e.g. yawning frequency, facial 
expression), performance tests (e.g. the driving 
simulator, psychomotor vigilance tests and reaction 
time tests), or direct electrophysiological measures 
(e.g. multiple sleep latency test (MSLT) and multiple 
wakefulness test, pupillometry and cerebral evoked 
potentials) [18].

Subjective measures include self-evaluation 
using rating scales (e.g. the Stanford Sleepiness 
Scale [19] to measure sleepiness at a given instant 
and the Epworth Sleepiness Scale (ESS) [20].
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The most widely used scale internationally 
for assessing daytime sleepiness is the ESS [20]. 
An ESS of greater than 11 out of 24 (maximum 
score) is generally indicative of abnormal levels of 
daytime sleepiness, irrespective of age [12]. The 
ESS aims at measuring the general level of daytime 
sleepiness as a stable individual characteristic 
and has satisfactory test–retest reliability [20]. 
Clinically, the ESS is most frequently used to 
document intra-individual changes over time in a 
patient suspected of having OSAS to gauge some 
measure of subsequent treatment effectiveness. 
The ESS is used almost universally in research and 
clinical practice, not only in the diagnosis of OSAS 
but also to assess sleepiness per se in other sleep 
disorders and medical conditions that can results 
in sleepiness (e.g. narcolepsy, multiple sclerosis, 
traumatic brain injury). A pictorial version of the 
ESS (pESS) has also been developed and deployed 
in several studies [21]. Unfortunately, there are 
numerous significant limitations of the ESS and 
pESS, which include patient-minimisation of 
symptoms, misinterpretation, misunderstanding, 
and lack of relevance (e.g. someone who does not 
read may not even be able to imagine reading 
in one of the questions). Additionally, there are 
questionable intrinsic measurement properties of 
the ESS, as discussed in recent publications in the 
area [1, 22, 23]. Although an ESS of 11 out of 24 
is considered pathological, there is evidence that 
there is a bell-curve distribution of scores within 
the non-OSAS population as there is in the OSAS 
population (figure 1) [24]. Medical and psychiatric 
comorbidities can result in daytime sleepiness and 
the more medical conditions the patient suffers 
from makes the ESS scores additive [25]. Talking to 
the patient, taking a collateral history and clinical 
observation are irreplaceable. Nevertheless, the ESS 
remains a useful tool clinically and for measuring 
sleepiness in large populations. A more refined 
questionnaire which is universally applicable is 
waiting to be developed!

Other questionnaires that have been used 
to screen in, screen out and increase diagnostic 
certainty of OSAS have also been used with varying 
degrees of success; their sensitivity and specificity 
depending on the population they have been trialled 
in. Screening questionnaires such as the STOP-Bang 
and its iterations [26], the Berlin Questionnaire 
[27] and NoSAS [28] are useful in screening for 
the presence or absence of the OSAS, but are 
currently neither universally adopted nor linked to 
for instance, economic evaluation algorithms as 
is the ESS [29, 30]. Finally, it is worth noting that 
subjective evaluation of sleepiness is open to error 
as people may willingly or unconsciously under or 
over-estimate their level of sleepiness.

Other methods of assessing daytime sleepiness 
objectively are not used in routine practice when it 
comes to diagnosing sleepiness in OSAS, but can 
be used to answer a specific clinical or medico-
legal question (e.g. driving simulators [31], the SART 

test [32] and the OSLER test [33]), particularly if 
the diagnosis is unclear or another organic sleep 
disorder is suspected, e.g. narcolepsy. Probably 
the test most clinicians are most familiar with in 
respect of measuring sleepiness directly using an 
electroencephalogram (EEG) is the MSLT, which 
was originally designed to facilitate the diagnosis of 
narcolepsy [34]. The central premise of the MSLT is 
that the sleepier a subject is, the more quickly they 
will fall asleep. The maintenance of wakefulness 
test (MWT) is more frequently used in the context 
of OSAS, particularly when it comes to assessing 
driving safety [31]. The MWT measures the ability 
to stay awake for a defined period in a laboratory-
controlled, stimulus-free environment [34]. It is 
important to note, that despite their diagnostic 
usefulness under certain circumstances, no test 
of sleepiness can reliably predict sleepiness and 
performance in real-life situations with certainty.

Defining OSA

In addition to daytime sleepiness (objective or 
subjective), the definition of OSAS requires objective 
recording and measurement of OSA.

In decades past, the most widely used method 
for the diagnosis of OSA was polysomnography 
(PSG), and it is still considered the “gold 
standard” diagnostic instrument by which newer 
developments in the measurement of breathing 
during sleep continue to be assessed.

PSG is designed to simultaneously monitor 
the following: nasal and/or oral airflow; 
thoracoabdominal movement; snoring; EEG; 
electrooculogram (EOG); electromyogram (EMG); 
and oxygen saturation. The recording of any 
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abnormal movements using video may also help 
identify changes in airflow or desaturations. Signal 
collection and interpretation are now always 
computerised, but manual scoring of the trace 
must still be performed [35]. Numerous guidelines 
have been developed over the decades. Initially, 
scoring sleep and scoring respiratory events were 
subject to separate guidelines, but since 2007, all 
aspects of scoring the PSG have been integrated 
into one manual which is produced by the American 
Academy of Sleep Medicine (AASM) [35]. There have 
been fluctuations over the past 13 years in scoring 
rules for respiratory events which were shown to 
result in significant fluctuation in prevalence of 
OSAS (figure 2) and also on an individual level 
affected diagnosis [36]. Additional studies have 
demonstrated the shortcoming of the AHI as 
a metric: depending on the methods used, the 
numerical value of the AHI will differ [37, 38]. 
Finally, night-to-night variability of up to 20% in the 
number of breathing events recorded also affects 
prevalence and diagnosis [39].

Type III devices (synonyms: home sleep apnoea 
testing (HSAT), limited studies, polygraphy), can 
be used in documenting OSA using standalone 
cardiorespiratory monitoring [40]. This involves the 
measurement of airflow, respiratory effort, oxygen 
saturation and heart rate, but not EEG [35]. The great 
advantages of these systems are price, portability 
and convenience to patients who can set up the 
equipment in their own homes. The downside 
is the lack of EEG which can result in the over or 
usually under-scoring of respiratory events [41]. The 
difference between polygraphy and PSG can be over 
20% which can have significant implications for 
accurate definition, hence diagnosis, management, 
outcomes, and reimbursement in different 
economic systems. Other systems are available that 
do not use flow limitation to document nocturnal 
sleep disordered breathing, e.g. the WatchPat™ 
device. However, they are still used in acquiring 
the signals incorporated in the definition and 
diagnosis of OSAS. Overnight oximetry alone is 

sometimes used as a screening test for identifying 
patients who are at risk of having significant 
OSA. However, oximetry should never be seen as 
a substitute for in-lab PSG or cardiorespiratory 
monitoring. The major limitation is the inability 
to detect apnoeas or hypopnoeas not associated 
with oxygen desaturation. Any nocturnal oxygen 
desaturation may also result from other disorders 
such as sleep hypoventilation without upper airway 
obstruction, e.g. COPD, severe kyphoscoliosis or 
muscular dystrophy [42]. The interpretation of 
oximetry traces can differ significantly among 
physicians calling into question the clinical utility 
of standalone overnight oximetry for defining OSA, 
although there might be a place for this in resource 
poor settings [43].

In 2011, Collop et al. [44] developed a 
classification system to evaluate the physiological 
information recorded by sensors in sleep diagnostic 
classification called SCOPER (sleep, cardiovascular, 
oxygen, position, effort, respiration). This system 
attempted to shift the paradigm of using separate 
sensors to a more physiologically based perspective, 
where it is recognised that with the evolution of 
technology, one sensor may deliver multiple bits 
of physiological information. This is important in 
the context of such a rapidly evolving field, where 
technological innovation has somewhat outrun our 
reference standards, including the “gold standard” 
PSG developed in the 1950s–1990s. New sensing 
systems may utilise and measure signals that we 
incorporate into current classification systems, 
yet which may turn out to be more useful with 
respect to diagnostic accuracy, hence definition, 
management, and outcome forecasting.

Defining OSAS severity

OSAS severity is not defined by the diurnal symptoms 
or degree of impairment in cognition, mood or ability 
to concentrate. Rather, it is defined by the AHI metric 
using PSG. The term AHI is used ubiquitously, 
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although it should strictly not apply to any other 
method of acquiring it apart from PSG where sleep 
is documented. This includes type III devices and 
any other mode of measuring sleep disordered 
breathing which does not simultaneously record 
sleep using EEG. “Apnoeas”, defined as a total 
cessation of airflow, but continued respiratory effort 
were initially identified as the pathological hallmark 
of OSA. Based on a limited number of studies and 
in limited populations, an arbitrary duration was set 
at 10 s minimum duration [5]. Later, the existence 
of “hypopnoeas” was recognised and incorporated 
into the definition of OSA/OSAS as equivalent in 
pathological outcomes (and both are now recognised 
as fundamental to the definition of OSA) [45]. 
Scoring criteria for respiratory events also underwent 
significant evolution over the years (figure 2). The 
choice of 3% and 4% desaturations, with or without 
arousals and decrements in breathing, as part of 
various hypopnoea definitions were also reached by 
consensus and based on expert opinion, rather than 
being evidence-based. Specifications of equipment 
used to acquire signals have not been standardised 
to date and very few studies in relation to this exist in 
the medical literature. With technological advances 
and digitisation of what was previously an analogue 
system, little consideration has been given to how 
this could modify scoring criteria over the years. 
Even the scoring of sleep using the EEG is based on 
the arbitrary imposition of a 30-s epoch on what is 
effectively continuous data which might be better 
assessed using other techniques such as spectral 
analysis.

The severity of OSA has been defined as either 
mild (5–15 events per h of sleep), moderate (15–30 
events per h of sleep) or severe (>30 events per h of 
sleep) [46]. Again, these definitions, were introduced 
for research, rather than clinical purposes [5, 46] 
and are also purely arbitrary. Pevernagie et al. [5]. 
describe how in order to provide clinical guidance 
on when sleepiness could be attributable to OSA, a 
reference value was established to denote normalcy 
at <5 events per h of sleep. This was based on a 
cohort of OSAS patients compared with 20 control 
subjects tested in the 1970s, gained favour with 
the majority of workers in the field at the time 
and has not been validated since [5]. Thus, the 
very definition of what constitutes OSA severity 
and normalcy of breathing during sleep has not 
been subjected to rigorous scrutiny. This is of 
concern as the AHI (and other metrics, such as the 
A+H/time in bed for limited studies, respiratory 
disturbance index (RDI), respiratory event index 
(REI), etc.) with or without the presence of daytime 
symptoms is used to guide treatment decisions 
despite differences in acquisition, technological, 
and inter- and intra-scoring biases and variation 
within patient populations. Even predicting the 
risk of developing comorbidities or mortality risk 
will differ depending on how the AHI was acquired. 
Calls have been made to establish what might be 
considered normative data for the AHI according to 

age and sex in a specific population, but these have 
been largely ignored [1].

Recently, recognition of the shortcomings of the 
AHI as a metric to define OSA are leading workers in 
the field to consider alternatives, including hypoxic 
burden as measured by desaturation severity, 
arousal intensity, spectral analysis of sleep EEG, 
cardiopulmonary coupling, and apnoea–hypopnoea 
event duration. The reader is referred to an excellent 
overview of the subject by Pevernagie et al. [5] and 
another recent discussion of the AHI by Malhotra 
et al. [4]. In summary, the AHI is not only a deficient 
metric, but is also a poor measure of clinical disease 
severity. No significant correlations have been 
demonstrated between AHI and sleepiness (both 
ESS and MSLT) [47], and furthermore, the AHI has 
not been shown to be predictive of associated 
comorbidities, e.g. prevalent hypertension [48], as 
discussed below. Thus, the AHI fails as a both a 
metric and a measure.

Leading on from this, how we define OSA 
and thus OSAS is particularly pertinent when we 
consider the proliferation of advanced technologies 
such as wearable technology, the use of artificial 
intelligence, data mining and machine learning, 
greater precision of blood biomarkers and improved 
genetic approaches. Among others, O’Mahony et al. 
[49] have published a review of newer technologies 
being developed to measure OSA.

Pathophysiology, endotypes 
and phenotypes of OSAS: 
importance to the definition

The pathophysiology of OSAS has been briefly 
alluded to above. We know that OSAS is more 
common in men, in the obese, and is likely to 
present with greater severity in smokers and 
in the presence of alcohol [12]. OSAS presents 
somewhat differently in women, also in accordance 
with physiological life changes such as pregnancy 
and menopause [50]. OSAS runs in families and is 
probably due to heritable craniofacial and dental 
structures, control of breathing, and fat deposition 
propensity [12]. Craniofacial structure is extremely 
important as is nasal health and patency and 
lymphoid tissue overgrowth which can persist into 
adulthood or play a role subsequently in adulthood 
in determining severity of disease [51, 52].

Apart from these anatomical features and risk 
factors, which contribute to the phenotype in the 
general adult population, the pathophysiological 
mechanisms that contribute to upper airway collapse 
resulting in apnoeas/hypopnoeas in OSA (endotypes) 
are currently postulated to be as follows: a smaller, 
more collapsible upper airway based on obesity 
and airway anatomy; reduced upper airway dilator 
muscle responsiveness; lower arousal threshold; 
and increased sensitivity of the ventilatory control 
system (loop gain) [53, 54]. A number of outstanding 
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studies have been carried out examining these 
endotypes in patients presenting with OSA, with 
the development of classification systems in order 
to determine which treatment dispositions would be 
more suitable depending on the primary mechanism 
identified, e.g. PALM classification system [53]. 
Unfortunately, to date, no quick and easy method 
to deploy these findings clinically has been identified 
and some of them rely on what are considered 
cumbersome methods of investigation e.g. full 
PSG [55]. See figure 3 for an excellent summary 
of how phenotyping and endotyping patients with 
OSA might lead to improved definition of OSAS and, 
thus, greater treatment precision.

None of the approaches above have considered 
the endotype or phenotype for sleepiness secondary 
to the nocturnal disruption from arousals and 
intermittent hypoxaemia, so one could argue that 
this is currently a one-pronged approach, albeit one 
that has greatly increased our level of understanding 
of the pathophysiology of this complex condition.

Other methods of phenotyping patients with 
OSA and OSAS, and thus defining them, have been 
attempted by developing classification systems that 
automatically assume the presence of significant OSA 
but incorporate an additional main symptom, such as 
sleepiness or comorbidities. However, this does not 
necessarily mean that the symptom and the AHI are 
causally related and may not contribute to increasing 
the specificity of OSA as a clinical diagnosis [56, 57].

For example, in the European Sleep Apnoea 
Database (ESADA) cohort of over 25 000 patients 
living in Europe, a study of phenotypes in 6500 
patients revealed that over half of patients with 
OSA in the cohort had an “insomnia” phenotype 
and were more likely to experience cardiovascular 
comorbidity than the “sleepy” phenotype, despite 
less severe AHI [58]. Additionally, phenotypes with 
excessive daytime sleepiness were more likely to 
be CPAP adherent [58]. A further study in 23 000 
patients in the ESADA cohort using cluster analysis 
identified eight different phenotypes, incorporating 
four phenotypes exclusively present according to 
sex [59]. Although this is interesting and potentially 
useful, further work needs to be undertaken to 
validate these observations in other cohorts, with 
and without the use of the AHI as a clustering 
variable and in the context of sleepiness alone.

Most recently, a study using the “Baveno” 
classification, a multicomponent grading system 
for OSA [60], was tested in the ESADA cohort in 
14 499 patients with a diagnosis of OSAS who were 
on treatment [61]. Groups were classified into 
patients with minor symptoms and cardiometabolic 
comorbidities (Group A), severe symptoms and 
minor cardiometabolic comorbidities (Group B), 
minor symptoms and severe cardiometabolic 
comorbidities (Group C) and severe symptoms 
and cardiometabolic comorbidities (Group D). 
Symptoms were based on the ESS, and AHI was 
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with permission.
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also incorporated into stratification on one iteration. 
Approximately 70% of the patients in the entire 
group were on CPAP and a subgroup were followed 
up for 24–36 months. The major findings (apart 
from reasonable ease of classification) showed 
that Groups B, C and D improved on treatment 
with CPAP on several cardiometabolic parameters 
and that the AHI did not improve the classification 
integrity [61].

On an individual level, one very direct method 
of phenotyping patients is by using drug-induced 
sedation endoscopy (DISE) [62]. DISE takes clinical 
investigation one step further in allowing for the 
direct observation of different patterns and levels of 
upper airway collapse in patients under anaesthesia 
(usually propofol/midazolam). This is an important 
technique in allowing for better risk stratification 
regarding treatment, decisions about continuing 
CPAP, suitability for mandibular advancement 
devices or surgery. However, this is not commonly 
available outside of specialised ENT (ear, nose and 
throat) units and is unlikely to be feasible in terms 
of providing a general definition of the disorder 
which can be applied in the outpatient setting. 
Additionally, the drugs may affect upper airway 
dilator muscle activity, thereby influencing the 
phenomenon of interest.

Finally, as suggested by others in the past [63] 
and based on evidence [64], CPAP responsiveness 
of the diurnal symptoms and comorbidities arising 
from OSA could very well be a more meaningful 
addition to the definition of OSAS than the ones 
in current use.

Conclusion

At first sight, the definition of OSAS appears simple, 
albeit one of halves. However, it is a definition 
that has been in a state of flux since the 1970s 
and is dependent on the technical acquisition of 
electrophysiological signals subject to ever greater 
but nonstandardised precision, fluctuating scoring 
definitions subject to manual counting with inherent 
inter- and intra-scorer bias, and somewhat arbitrary 
definitions of sleepiness. The sleep community has 
further complicated matters by not adhering to 
strict definitions when it has come to research, and 
furthermore, has over-concentrated on a metric, the 
AHI (and related metrics), to define OSA primarily, 
rather than OSAS. This has resulted in a body of 

work which has led us to a better understanding of 
the pathophysiology and potential consequences of 
OSA, but perhaps has left us with more questions 
and sometimes puzzling and contradictory answers. 
Technological advances in the physical equipment 
used to acquire overnight signals have almost 
outstripped increasingly outmoded classification 
systems and methods of practice and possibly our 
definitions of breathing events. With more sensitive 
tools, the validity of previous studies is called into 
question and new algorithms for defining OSAS are 
starting to emerge. Perhaps we have come full circle 
in that we are challenging ourselves again in how 
to conceptualise this important disorder, as we did 
in the 1970s. For the time being, as with “love”, so 
with OSAS: everyone knows what it is, but it remains 
difficult to define precisely.
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Self-evaluation questions

1.	 The duration of an apnoea and hypopnoea are defined as:
a)	 10 s minimum in duration for both events
b)	 5 s for a hypopnoea and 10 s for an apnoea
c)	 There is no duration definition
d)	 20 s in duration for both events
e)	 10 s for a hypopnoea and 5 s for an apnoea

2.	 Abnormal sleepiness using the ESS is defined as:
a)	 A score of 11 out of 24 in Australia only
b)	 A score of 11 out of 24 universally
c)	 A score of 11 out of 24 in patients under the age of 70 years
d)	 A score of 5 out of 24
e)	 There is no absolute definition of sleepiness using the ESS

3.	 Apart from measuring breathing signals, the PSG can be used to 
measure which of the following?
a)	 Rapid eye movement sleep
b)	 Non-rapid eye movement sleep
c)	 Period limb movements
d)	 Snoring
e)	 All of the above

4.	 The definition of the OSAS requires which of the following?
a)	 An AHI of 10 events per hour of sleep and no symptoms
b)	 The presence of apnoeas and hypopnoeas during sleep resulting in 

daytime sleepiness
c)	 Excessive daytime sleepiness due to depression
d)	 The presence of insomnia
e)	 Hypoventilation
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