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of time and also personnel to supervise the study. At-
tempts have been made to do snap-shot PSG studies 
during daytime sleeps, or so-called ‘nap studies’. Whilst 
these have an excellent positive predictive value (100%) 
in diagnosing OSAS, their negative predictive value is 
poor – 20%21. OSAS is likely to be worse during rapid-
eye movement (REM) sleep, as airway tone falls in REM 
making obstruction manifest. REM sleep occurs later in 
the night – i.e. OSAS worsens as the night goes on, and 
may be missed in a short daytime nap.

The measurement of respiratory events (apnoeas and 
hypopnoeas) allows one to quantify severity of OSAS 
in children. The combined number of apnoeas and hy-
popnoeas per hour is known as the Apnoea/Hypopnoea 
Index (AHI).  An AHI>1 is considered abnormal22, with 
normative data demonstrating that AHI values > 1/hour 
are abnormal23.24 and many recent studies have considered 
OSAS to be present when AHI is >1 event per hour10, 25.

Currently there are no universally accepted guidelines 
as to when children’s OSA is sufficiently severe as to war-
rant treatment. An AHI >1 is regarded as abnormal with 
treatment recommended for any child with an AHI >526. 
Severe childhood OSAS is defined as having an AHI >10 
events per hour27. How to proceed is less clear in children 
with AHIs between 1 and 526. Table 1 illustrates the cor-
relation of AHI and OSAS severity.

overnight hypnogram of the study shown below (Figure 3) 
illustrates how an oximetry may appear in a child with OSA. 

Oximetry relies on changes in SpO2 as surrogate 
measures for obstructive events and no direct measure of 
effort or airflow is made.

The utility of oximetry alone in the detection of OSA 
has been demonstrated to have limitations. Brouillette and 
colleagues showed that whilst oximetry is highly specific 
(98%), it has a sensitivity of only 43%29. The positive pre-
dictive value of an abnormal oximetry for diagnosing OSA 
was 97%, suggesting 3% cases where oximetry is abnor-
mal are due to central apnoea. The negative predictive val-
ue (value of a negative oximetry in excluding OSA) was 
only 47%29, roughly the equivalent of tossing a coin.

Later work from Kirk and colleagues30 also compared 
overnight oximetry with PSG and showed sensitivity to 
be 67% and sensitivity 60% in the detection of moderate 
OSAS (AHI >5), and they too concluded that oximetry 
alone is inadequate for the diagnosis of OSAS. This is 
partly because children may have significant OSAS with 
arousal and sleep fragmentation but little desaturation, 
and also because movement artefact can give rise to ap-
parent desaturations when none are occurring3.

Clinical implications of OSAS
The sequelae of each obstructive event are such that 

a consequence of the event, namely a desaturation, an 
arousal or an awakening may occur. Repeated arousals 
and awakenings are associated with sleep fragmentation 
which it is thought may be a mechanism by which OSA is 
associated with delayed growth and development26. 

It is during REM sleep that memory consolidation is 
postulated to occur31, such that the sleep fragmentation 
may affect cognition; whilst Growth Hormone is produced 
in slow wave sleep32 and its’ secretion may be interrupted 
by fragmented sleep. The increase in work of breathing to 
overcome obstruction and its’ consequent calorie demand 
are a further mechanism by which OSA impacts growth.

It has been shown across a number of studies that child-
hood OSA is associated with a negative effect on cognition 
and behaviour,7-9,33,34  and that relief of obstruction is ac-
companied by improvements in learning.7,33 Several studies 
highlight the deleterious relationship of OSA and cognitive 
performance,8,9,33 with IQ suggested to be up to 10 points 
lower than the healthy population even in those with mild 
OSA.9 Furthermore, increased rates of inattention and hy-
peractivity33 and difficulties with peer interaction and emo-
tional lability34 are also reported in children with OSA.

Known risk factors for cardiovascular disease in adult-
hood include hypertension and inflammation. The effects of 
desaturations and arousals are known to stimulate the sym-
pathetic nervous system with an adrenaline surge and a tran-
sient rise in blood pressure. This is a frequent and oft-repeated 
insult in those with OSA and over time acts as a promoter 
of systemic hypertension, such that OSA has become an in-
creasingly-recognised cause of adult hypertension35. Further-
more, OSA is pro-inflammatory with elevations in C reactive 
protein (CRP) reported in both adults36 and children37, with 

Table 1: Relationship between apnoea/hypopnoea index (AHI) 
and severity of obstructive sleep apnoea syndrome (OSAS).

AHI (Events/hour) OSAS Severity
AHI <1 Normal
AHI  >1 and <5 Mild OSAS
AHI >5 and <10 Moderate OSAS
AHI >10 Severe OSAS

AHI: Apnoea/Hypopnoea Index, OSAS: Obstructive Sleep Apnoea 
Syndrome.

Limited channel polysomnography
Many centres (our own included) undertake car-

diorespiratory sleep studies with video camera, effort 
bands, airflow measures, heart rate and SpO2 +/- tcCO2 
monitoring. This allows confident detection of apnoea, 
delineation between central and obstructive events, and 
quantification of the degree of ensuing hypoxia. An AHI 
can be generated from such studies, enabling one to em-
bark on an appropriate treatment course.

It has been demonstrated that technically-adequate 
data can be achieved using such limited channel record-
ings28. Sleep stage and the amount of sleep fragmentation 
can only be speculated upon however, unless a full PSG 
is performed. Cardiorespiratory studies may be under-
taken at home28 or in hospital. 

Oximetry as a single-channel recording
As alluded to above, OSAS is worst during REM sleep, as 

airway tone is reduced in REM which promotes obstruction. 
Therefore, there may be periods of sleep where airflow and 
gas exchange are relatively stable, along with periods (REM) 
where obstruction is at its’ worst. The SpO2 trace from the 


