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Obstructive sleep apnoea syndrome (OSAS) is a com-
mon condition [1] with major consequences for public
health because of its associated morbidity [2] and mortal-
ity [3]. The diagnosis of obstructive sleep apnoeas (OSA)
involves technologically complex polysomnographic studies,
which are usually performed in a dedicated sleep labora-
tory with supervision by a sleep technician and the resulting
data require time-consuming analysis. Thus, many attempts
have been made to simplify the diagnostic process for pati-
ents suspected of having sleep-related breathing disorders
[4].

The purpose of polysomnography (PSG) is sleep stag-
ing, detection of respiratory abnormalities, periodic leg
movement and in some laboratories upper airway resist-
ance measurement. Studies examining simplified systems
of OSA diagnosis need to assess the sensitivity, specificity
and predictive value of each system compared with com-
plete PSG. Furthermore the most reliable combinations of
parameters need to be identified. Autoset™ (AS) (Res-
Med, Sydney, Australia) is a continuous positive airway
pressure (CPAP) delivery system which can be used in

diagnostic mode [5–8]. If AS could be used to diagnose or
exclude OSA with reliability then the utilization of sleep
laboratory facilities could be improved and the number of
unnecessary sleep studies reduced.

The usefulness of any diagnostic test depends on the
purpose for which the test is being used. If a test is used
for epidemiological screening then it must have a high
sensitivity with few negative results. For diagnostic pur-
poses high specificity (few false positive (FP)) and good
predictive value would also be expected. The predictive
value of a test is dependent on its sensitivity and specificity,
but also on the pretest likelihood of disease or prevalence of
the disease in the population studied [9–12]. Investigating a
high prevalence population will necessarily lead to higher
numbers of true positives (TP) without any major change in
FP and, thus, any test will have a higher positive predictive
value. Thus, to increase the positive predictive value of a
test one may restrict its use to patients with high pretest
probability, which selects a group with higher prevalence.
Such a strategy has been used successfully for the diagno-
sis of pulmonary embolism with pulmonary scintigraphy
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ABSTRACT: ResMed Autoset™ (AS) is a simplified diagnosis system for obstructive
sleep apnoea/hypopnoea syndrome (OSAS) based on the respiratory flow/time rela-
tionship by pressure variation measured through simple nasal prongs. 

A multicentre prospective trial was used to compare AS and polysomnography
(PSG) for diagnosing 95 patients, with suspected OSAS. Physicians gave a pretest
probability of the patient having OSAS. The apnoea/hypopnoea index (AHI) was
compared between the two methods of diagnosis for the whole population and for
subgroups according to the pretest probability.

Twenty-four patients had AHI <15 events·h-1 on PSG and 19 AHI 15–30, and 52
patients had AHI Š30. Correlation between AHI assessed by AS and PSG was r=0.87
for total sleep time (TST), p<0.0001. A Bland and Altman plot gave an agreement
between the two methods of ±40%. For a threshold of AHI Š15 events·h-1 to diagnose
OSAS, AS has a sensitivity of 92%, specificity of 79%, positive predictive value of
93% and negative predictive value of 76%. With a pretest probability Š80%, sensitiv-
ity and positive predictive value were 98 and 100% respectively. Of six false negative,
four had a high pretest probability (>80%) or Epworth score Š10. Using these param-
eters as a criterion for proceeding to PSG after a negative AS study would mean that
two apnoeic patients (AHI 20 and 17 events·h-1 by PSG) would escape detection.

The Autoset is useful for the detection of obstructive sleep apnoea but with high
pretest probability and a negative Autoset result polysomnography should be per-
formed.
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[13]. The application of any new diagnostic test must take
into account the likelihood or prevalence of disease in the
population studied in order to relate its usefulness to other
diagnostic tests.

The aim of this study was to examine the sensitivity,
specificity and predictive value of AS in the diagnosis of
OSAS compared with conventional PSG when taking into
account the pretest probability of OSAS. The usefulness
of inspiratory flow limitation in distinguishing primary
snoring from upper airway resistance syndrome (UARS)
was not assessed in this study. A prospective, comparative
assessment of AS and conventional PSG was designed in
the setting of six different hospital sleep laboratories to
assess its usefulness in the diagnosis of sleep apnoea.

Methods

Patients

Ninety-five consecutive patients referred for snoring or
suspected OSAS to one of six participating sleep laborato-
ries were included in the study. A protocol questionnaire
about symptoms associated with OSAS was filled in by
the patient. A clinical examination was performed with
mea-surements of body mass index (BMI; kg·m-2), blood
pressure, neck circumference and spirometry. The proto-
col conformed to the ethical guidelines of the participat-
ing centres.

Determination of pretest probability

The clinician reviewing the patient made an estimate of
the likelihood of OSAS in percentage terms between 1
and 99% certainty. The clinician was told to take into
account all of the clinical information available before the
PSG and to mark on a percentage scale provided the pre-
test likelihood of OSAS [12]. The questionnaire and exa-
mination protocol emphasized points which have known
predictive value for OSAS screening, such as a history of
high blood pressure [10, 14], the presence of snoring [10,
15], witnessed apnoea [10, 14] and neck size [10, 16].
Sleepiness was assessed by the Epworth Sleepiness Score
(ESS) [17]. In addition, a subjective impression of OSAS
presence was used to define a group of patients with higher
prevalence of OSAS, expecting a higher positive predic-
tive value of AS in this subpopulation. An 80% or greater
pretest probability of OSAS was considered as a high pre-
test likelihood. This was not a validated assessment but an
attempt to define the usefulness of the AS in context of the
likelihood of disease [11, 12].

Investigation

Full polysomnography attended by a technician was re-
corded. Signals included arterial oxygen saturation (Sa,O2),
cardiac frequency, chest and abdominal movement, airflow
by a pneumotachograph attached to a nasal mask associated
with airflow thermistors, submental electromyogram (EMG),
electro-oculogram (EOG) (two-channel) and three-channel
electroencephalogram (EEG). Neither a snoring microphone

nor leg electrodes were systematically used. The studies
were read by experienced sleep technicians and doctors.
Sleep was staged according to the criteria of RECHTSH-AFFEN

and KALES [18]. Hypopnoea was defined as a 50% reduc-
tion in airflow compared to the previous cycles associated
with an arousal or desaturation of >2%. The recordings
were read without knowledge of the results of the other
investigations or the pretest likelihood of disease.

The AS device consists of a computer-controlled nasal
CPAP device which uses an oximeter and nasal prongs in
diagnostic mode. The inspiratory airflow pattern is detect-
ed by monitoring pressure changes at the nares and is
compared to a standard reference sinusoidal curve so that
flattening of the curve is recognized. Nasal airflow is thus
measured semiquantitatively in arbitrary units (range 0–
20). Hypopnoea, in the AS study, is defined as a reduction
in flow amplitude of >50% compared to the five previous
breaths and which lasts for >10 s.

The data from the AS are transferred via a cable to a
486DX IBM-compatible computer (New York, USA)
containing a specific A/D card assembly so that the signal
can be analysed by dedicated software. The final report
shows the compressed raw data of oxygen saturation, ven-
tilation, snoring, apnoea and hypopnoea, where each
apnoeic event is represented as well as the apnoea/hypop-
noea index (AHI) on an hour-by-hour basis. Summary
graphs of the percentage of the study time versus each
parameter are also provided and overall apnoea and
hypopnoea results per hour of study time given.

In this study the AS nasal prongs were placed under the
nasal mask of the pneumotachograph used in the simulta-
neous PSG. No adjustments were made to the AS by the
technicians during the study. A preliminary study was car-
ried out to validate the use of a nasal mask over the nasal
cannulae. A mannequin airway model (Laederle Airway
Management Trainer, Stavanger, Norway) was used. Nasal
cannulae connected to AS were applied to the nose of the
model both with and without the nasal mask attached to
the pneumotachograph. The left and right main bronchi
of the model were attached to the expiratory and inspira-
tory lines of a volume cycled ventilator (Bear 33; Bear
Medical Systems, Riverside, CA, USA). Five runs of >10
breaths each at different volumes (1,000, 500, 300 and
250 mL) were conducted at a flow rate of 50 L·min-1. The
tidal volume (VT) given by the ventilator was always under-
estimated by AS but measures were more accurate when
the nasal prongs were under the nasal mask. The mean±SD

volume measured with the nasal prongs under the nasal
mask was 761.6±7.3 mL of a 1,000 mL delivery com-
pared to 462.4±7.7 mL with the nasal prongs alone with-
out the mask. However, a reduction in VT delivered (e.g.
50%) was recognized equally whether or not the nasal
prongs were under the mask, being 53.0±0.4 versus 53.8±
0.7%, respectively. In this model reduction of the VT from
1,000 to 500 mL did not lead to detection of hypopnoea
by AS either with or without the mask. A larger reduction
in VT from 1,000 to 250 mL, was required for all runs to
be recognized as hypopnoeas with the nasal prongs alone,
while four out of five runs were recognized by AS as
hypopnoeas with the nasal prongs under the mask. At
lower volumes a reduction in VT from 500 to 150 mL led
to a recognition of hypopnoea in three of five runs. Thus
using a pneumotachograph and nasal mask in the PSG
study for identifying respiratory events was justified as it
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did not change the ability of AS to recognize decreases in
VT and hypopnoeas.

Comparisons with PSG were performed by Pearson
correlation coefficients and also by Bland and Altman
plots for comparison between diagnostic methods [19].

Results

Population

Ninety-five patients were studied of whom 79 were
males. Demographic characteristics are shown in table 1.
The mean±SD BMI was 30.7±7.3 kg·m-2 and the ESS 11.5±
4.9. As the study was carried out in established sleep la-
boratories the estimated pretest probability of OSAS was
high, at 67±32% pretest likelihood. This was confirmed
by the results of PSG, as the prevalence of OSA (AHI
Š15) was 75% (71/95). Fifty-two patients had an AHI Š30
events·h-1; 24 patients had AHI <15 events·h-1, of whom
six had fewer than 5 events·h-1 and 19 had mild-to-moder-
ate OSAS (AHI 15–30).

Sleep data

Patients generally slept well, with sleep time ranging
169–498 min (median 351 min). As expected in this popu-
lation there was a loss of slow-wave sleep; the median
percentage of total sleep time (TST) being 5%.

Recognition of apnoea and hypopnoea

The mean±SD AHI by AS was 34.4±24.4 events·h-1 com-
pared with 43.3±33.4 (p<0.05) from PSG per hour of
sleep (TST) and 32.3±24.6 events·h-1 (nonsignificant (NS))
from PSG per hour in bed (TBT). The apnoea index (AI)
from AS was 20.5±21.7 versus 27.3±31.5 (p<0.05) from
PSG-TST and 20.4±23.5 from PSG-TBT (NS). The hypo-
pnoea index (HI) from AS was 13.6±9.3 versus 16.0±14.5
(NS) from PSG-TST and 11.8±10.9 (NS) for PSG-TBT.

Significant mouth breathing was present in some pati-
ents, but in the important area of AHI between 10 and 30
there was no difference among centres in the proportion of
apnoeas to hypopnoeas

Correlation and Bland and Altman plot

Figure 1 shows the correlation between the results for
PSG-TST and AS. There was a strong correlation (r=
0.874) but AS tended to score a lower AHI, as would be
expected with the lack of sleep data. Figure 2 shows a
BLAND and ALTMAN [19] plot comparing the differences
between AHI results from the two systems (AS minus
PSG-TST) with the mean result from both. This shows an
increase in the difference between AS and PSG-TST as
AHI increases, reflecting persistent and greater underesti-
mation of events by AS at higher AHI values. Only one
patient had a marked difference in results between the two
methods, with an AHI of 64 by PSG versus 8.4 by AS.
This patient had predominantly hypopnoeas on PSG and
AS recognized inspiratory airflow limitation for 70% of
the night but recorded few of these events as hypopnoeas.
This patient did not have much mouth breathing. Overall
agreement between AS and PSG-TST was -9.6 events·h-1,
with a 95% confidence interval (CI) of -42.2–23.7. A log

Table 1.  –  Demographic and apnoea/hypopnoea index
(AHI) results

Sex  M/F*
Age  yrs+

BMI  kg·m-2+

Epworth Sleepiness Scale+

Pretest probability  %+

AHI PSG (TST)·h sleep-1+

AHI AS·h recording-1+

AHI <5·h-1*
5ðAHI<15·h-1*
15ðAHI<30·h-1*
AHIŠ30·h-1*

79/16
52.5±11.3
30.7±7.3
11.5±4.9

67±32
43.3±33.4
34.4±24.4

6
18
19
52

*: number; +: mean±SD. M: male; F: female; BMI: body mass
index; PSG: polysomnography; TST: total sleep time; AS: Auto-
set™.
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Fig. 1.  –  Correlation between the apnoea/hypopnoea index (AHI) for
total sleep time (TST) assessed by polysomnography (PSG) and the
AHI for Autoset™ (AS). --------- : regression line.
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Fig. 2.  –  Bland and Altman plot showing the difference between the
apnoea/hypopnoea index (AHI) assessed by Autoset™ (AS) and by
polysomnography (PSG) for total sleep time (TST) plotted against the
mean AHI by the two methods. Note the increasing underestimation of
AHI by AS as AHI increases. 



AUTOSET™ AND POLYSOMNOGRAPHY 773

transformation of these data showed a 95% confidence
agreement of ±40% between the systems. Thus, at AHI of
5 events·h-1 by AS the result will be ±2 events·h-1 from
PSG and at AHI of 15 events·h-1 will be ±6 events·h-1 and
at AHI of 20 events·h-1 will be ±8 events·h-1, etc. AS was in
agreement (95% CI) with PSG-TBT, within a mean of 1.9
(-20.7–24.6) AHI, -0.12 (-14.4–14.1) AI and 1.9 (-19.9–
23.7) HI, which is a more precise comparison of event
detection between the two methods.

Recognition of obstructive sleep apnoea

Table 2 shows the sensitivity (TP/TP + false negative
(FN)) and specificity (true negative (TN)/TN + FP) and pos-
itive (TP/TP+FP) and negative (TN/TN+FN) predictive
values of AS compared with PSG-TST for diagnosing
sleep apnoea at various cut-off thresholds of the AHI index
commonly used. As the threshold increases from >15 to
>30, sensitivity decreases from 92 (CI 86–97) to 79%
(71–87), while specificity increases from 79 (71–87) to
93% (88–98). However, positive predictive value remains
stable at 93%. This is explained by the greater number of
TP (65 versus 41) and increased prevalence of OSA (75
versus 55%) for an AHI >15 compared to AHI >30.

At a threshold Š15 events·h-1 only six patients had an
FN result from AS. Only two of these had an Epworth
Score of <10 and a low pretest probability of OSAS, 40
and 20% respectively. These two patients had an AHI of
16.7 and 19.6 events·hour of sleep-1. Three of the mildly
apnoeic FN patients had a high index of microarousals
and probably had additional UARS. At this cut-off (Š15
events·h-1) five patients had FP results for OSAS diagno-
sis, of whom three had an Epworth Score Š10 and an
index of microarousals of >20.

One centre recorded data from oximetry using a previ-
ously validated analysis programme [20]. Comparison of
AS with the change in index in 22 cases showed that oxi-
metry gave similar results to AS when the pretest proba-
bility was >80%. Using the established change in index
cut-off of 0.6 would have yielded eight more FN results
overall from oximetry than from AS.

Pretest probability

Table 3 shows the sensitivity, specificity, positive and
negative predictive values of AS for a fixed threshold of
OSA (AHI Š15) but in different subsets of the population
according to their pretest probability or ESS. In the group
with a pretest probability between 10 and 40%, AS had a
positive predictive value of 70%, while in the group with a
pretest probability Š80% the positive predictive value in-
creased to 100%. This is explained by the higher number
of TP (41 versus 7), the lower number of FP (0 versus 3)
and the increased prevalence of OSA (91 versus 45.5%) in
the group with >80% pretest probability compared with the
group with lower pretest probability. There was no in-
crease in the positive predictive value of AS in relation to
the ESS score as there were no FP results at a low ESS
score.

Discussion

This study has shown that a simplified diagnostic sys-
tem (AS) can be used to recognize confidently OSA in a
quantitative manner, particularly in patients with a high
pretest probability of OSA. The AS is a type IV device
acc-ording to American Sleep Disorders Association
(ASDA) criteria, with two channels and automated scor-
ing which is not modifiable [21]. A pneumotachograph
was used in these PSG studies to assess hypopnoeas with
confidence and it was verified that this procedure did not
change the recognition of hypopnoeas by AS. Significant
mouth leaks were not a problem in this analysis.

The guidelines for the investigation of patients with
possible OSAS differ from one country to another. The
British guidelines state that oximetry alone or oximetry
plus video recording may be sufficient to diagnose the
condition in some patients [22]. Conversely American re-
commendations state that PSG should be performed in all

Table 2.  –  Sensitivity, specificity, positive and negative
predictive value (PV) of Autoset™ compared with polysom-
nography for the diagnosis of obstructive sleep apnoea at
various cut-off levels of the apnoea/hypopnoea index (AHI)

AHI Sensitivity
%

Specificity
%

Positive PV
%

Negative PV
%

FN/FP
n

Š5
Š15
Š20
Š30

97
92
86
79

50
79
86
93

97
93
93
93

50
76
76
78

3/3
6/5
9/4

11/3

FN: false negative; FP: false positive.

Table 3.  –  Sensitivity, specificity, positive and negative predictive value (PV) of Autoset™ compared with polysomnography
for the diagnosis of obstructive sleep apnoea (OSA) at a threshold of apnoea/hypopnoea index (AHI) Š15 in subgroups of
the population according to their pretest probability or Epworth score

Prevalence of OSA
%

Sensitivity
%

Specificity
%

Positive PV
%

Negative PV
%

FN/FP
n

Pretest probability (n)
  10–40% (22)
  41–79% (19)
  Š80% (46)
Epworth Score
  4–7 (18)
  8–11 (28)
  12–15 (29)
  >16 (16)

45.5
63
91

83
79
62
81

70
83
98

87
96
83

100

75
71

100

100
67
82
67

70
83

100

100
91
88
93

75
71
80

60
80
75

100

3/3
2/2
1/0

2/0
1/2
3/2
0/1

Note the increase in the prevalence of OSA as well as positive PV as pretest probabilities increase. FN: false negative; FP: false positive.
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patients [23]. Although financial factors were not assessed
directly in the present study, using AS as a first-line test in
patients with a high pretest probability, >80% (n=46), fol-
lowed by a PSG only when AS was negative (n=6), would
have saved 41 polysomnographies or 43% of all those per-
formed in this study. In the overall population, for an AHI
Š15 defining OSA, AS gave a negative result in 25 pati-
ents, who should have a PSG, but 70 polysomnographies
would be saved.

AS was not evaluated for the diagnosis of UARS [24]
because measurement of oesophageal pressure to detect
intrathoracic pressure changes was not systematically per-
formed. FLEMONS and REMMERS [25] proposed using portable
monitoring only in patients with a moderate to high proba-
bility of OSA, followed by complete PSG only when the
first study is negative. Since in the present study four of
the six FN patients had a pretest probability >60% or an
Epworth Score >10, the strategy of performing PSG in
negative patients with moderate-to-high pretest probabil-
ity or an Epworth Score >10 would have left only two FN,
both with an AHI <20. Thus, if AS is to be used for OSAS
diagnosis, a negative result in a patient with a moderate-
to-high pretest probability should be followed by PSG.
Using this strategy in the present population would have
an estimated sensitivity of 97%, specificity of 92%, posi-
tive predictive value of 97% and negative predictive value
of 92%.

With a threshold of AHI Š15, five patients were identi-
fied as FP, which means that those patients will undergo
an unnecessary treatment trial. However, three of the five
FP patients had an Epworth Score >10 and two a moderate
probability of OSAS. These three patients had an increas-
ed number of microarousals, suggesting a diagnosis of
UARS (AHI by PSG: 11.6, 4.2 and 11.3). This highlights
the fact that there is a grey area for the threshold of dis-
ease where symptoms may be a determinant of the neces-
sity of a therapeutic trial.

Physicians' estimates of the likelihood of OSA were
used as the pretest probability of the disease. All the phy-
sicians participating in the study were experienced in clin-
ical sleep medicine and thus their estimates were likely to
be convergent, especially as they filled in a form asking
about precise symptoms of the disorder, even though this
was not a validated questionnaire. Therefore, although the
overall assessment was subjective, some objective data in-
cluding the physical examination were included. There were
no evident differences between centres regarding the range
of pretest probabilities. GRINER et al. [12] showed the val-
idity of such pretest estimates and with increasing experi-
ence such estimates move nearer to the correct diagnosis.
This exercise could select a group of patients with a high
pretest probability or higher prevalence of OSA in whom
a better positive predictive value can be expected. Such
strategies have been proposed to select patients for porta-
ble monitoring [24]. The pretest probability was not en-
tered into the calculation of sensitivity or specificity as this
would have distorted the comparison of AS and PSG and
need to be entered into both assessments for real compari-
son. DOUGLAS [4] has reviewed the usefulness of diagnostic
methods in suspected sleep-related breathing disorders
and suggested a categorization process according to present-
ing features in order to choose among different screening
methods. In the present population with a pretest probabil-
ity of OSA Š80%, the prevalence of OSA was 91% and

AS had a positive predictive value of 100%. Surprisingly,
similar increases in prevalence and predictive value were
not observed as the ESS increased. The ESS represents
one symptom, while pretest probability takes into account
other symptoms and signs.

Studies of oximetry alone as a screening procedure
have shown a high sensitivity for the diagnosis of OSA
but a lower specificity and positive predictive value than
in the present study [20, 26, 27]. AS can confirm the diag-
nosis of OSA, particularly in severe patients, but the 95%
CI of the difference between systems (-20.7 to 24.6 events·
h-1 or ±40% after log transformation) is relatively wide.
Part of this variability can be explained by the relative in-
sensitivity of AS for hypopnoea recognition in some pati-
ents. Direct comparison of AS with oximetry in patients
from one centre showed oximetry to have a high specifi-
city, especially at a high pretest probability, but a reduced
sensitivity compared with AS.

FLEURY et al. [6] studied AS in 44 patients using the pro-
gramme to recognize hypopnoeas in 15. They found that
there was overestimation of apnoeas and underestimation
of hypopnoeas by AS with similar sensitivity and specifi-
city. BRADLEY et al. [7] studied AS in diagnostic mode and
compared the results to the polysomnographically deter-
mined AHI per hour in bed. This may have biased the
results in favour of AS and could explain the higher sensi-
tivity and agreement of their study. GUGGER [5] studied an
earlier version of the AS software with essentially the
same algorithms, but the software was not able to distin-
guish hypopnoeas from apnoeas. This group studied 27
patients but few had simple snoring. There was a small
tendency for overscoring of apnoeas by the AS, especially
in the lower levels of AI. KIELY et al. [8] studied the same
version of AS as used in the present study and found a
good correlation with PSG in a smaller number of patients
studied in one laboratory. The strength of the present
investigation lies in the fact that it is a multicentre study
on a large series of patients.

The major difficulty with AS, as with any new investi-
gation, is its role in diagnosis at the margins of abnormality
defined by the gold standard. AS must be able to classify
correctly patients with an AHI of 10–25 events·h-1 where
the precise classification of patients may be crucial. This
means that FN results must be reduced to a minimum.
This is possible when AS is used in patients with a high
pretest probability. These results cannot be extrapolated to
home investigation but specific studies should be con-
ducted to test the validity of AS for home diagnosis. How-
ever, in this study technicians had no access to the data
during the study and were instructed not to change the AS
set-up during the night. All studies performed were
judged of sufficient quality to be included in the final
analysis.

This was a multicentre study and the conclusions may,
therefore, be more applicable than those from a single
centre, although there may have been some variability in
the polysomnographic results. However, no effect related
to any one centre was found and the polysomnographic
channels recorded were the same in each centre. Likewise,
the pretest probability could vary but all of the clinicians
were experienced in sleep medicine and, thus, such varia-
bility was minimized [11, 12].

Diagnostic systems such as AS are liable to be used for
screening for OSA with a temptation for the final figure of
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the printout to be taken as definitive. Caution should be
applied in such circumstances as the greater reliability of
AS is in the more severe cases. AS should be used prefer-
entially in this group of patients to confirm disease. The
determination of pretest probability using clinical predic-
tion rules [14] or the items used in these rules, as in the
present study, is a good way by which to select the popula-
tion of patients who should benefit from AS. However,
this means that the doctor using AS should have knowl-
edge and experience in sleep disorders. No data are availa-
ble on the subsequent management of these patients. Further
studies are needed to analyse the treatment outcomes of
patients diagnosed using simplified systems such as AS.

In conclusion, the Autoset™ in diagnostic mode may
be a useful simplified diagnostic device for obstructive
sleep apnoea if the clinical situation of the patient is taken
into account. Cases where there is a strong likelihood of
obstructive sleep apnoea should be restudied by polysom-
nography when an unanticipated negative result is found.
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