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Study Objectives: The ApneaLink Plus is a portable record-
ing device that measures air flow, respiratory effort, heart rate,
and pulse oximetry. In the current study, we asked whether this
device could be used to screen for obstructive sleep apnea in
the pediatric population.

Methods: Sleep-laboratory polysomnography (PSG) was per-
formed simultaneously with measurements using the portable
device on obese pediatric patients referred for snoring. The
obstructive apnea hypopnea index (OAHI) was calculated
automatically by the device (autoscore) and manually by the
investigators. Sensitivity, specificity, correlation, and receiver
operating curves (ROC) were used to compare the portable
device to PSG.

Results: Twenty-five subjects (60% male, mean age 13.6 +
3.0 years, OAHI on PSG 11.8 £ 27.1) were studied. We identi-
fied a significant correlation between the OAHI of the Apne-
aLink autoscore and PSG (Spearman Rho = 0.886 [p < 0.001]).
Using the PSG results as standard, ROC curves comparing
the ApneaLink OAHI with the PSG OAHI demonstrated high
congruence. The autoscore agreement was very good at PSG
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OAHI > 1.5 (area under the receiver operating curve [AUC]
0.965, OAHI > 5 [AUC 0.937], and OAHI > 10 [AUC 1.00]). The
agreement of the manual score and autoscore were essentially
equivalent. The device’s autoscore demonstrated high sensi-
tivity at all cutoffs examined (100% at OAHI > 1.5, 85.7% at
OAHI > 5, and 100% at OAHI > 10). The specificity increased
with increasing cutoffs (46.2% at OAHI > 1.5, 83.3% at OAHI >
5, and 90.0% at OAHI > 10).

Conclusion: The ApneaLink Plus is a sensitive screening
tool for evaluation of suspected OSAS in obese pediatric pa-
tients aged 9-18 years. The specificity improves with increas-
ing OAHI cutoffs. The device detects OSAS when tested in a
sleep laboratory on obese adolescents referred for symptoms
of sleep related breathing disorder.
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n increasingly high incidence of pediatric obesity is well
documented.! The link between obesity and obstructive
sleep apnea syndrome (OSAS) has, in turn, increased demand
for diagnostic services aimed at identifying pediatric patients
with OSAS. OSAS has been linked to poor cognitive perfor-
mance, cardiovascular morbidity, and insulin resistance in
adolescent populations.” In adults, OSAS is associated with
cardiovascular disease, cerebrovascular disease, insulin resis-
tance, and mortality. Early identification and therapy for OSAS
during childhood and adolescence likely minimizes its neuro-
cognitive and cardiovascular complications and may enable
efforts aimed at decreasing associated morbidities during adult-
hood. However, the availability of pediatric sleep laboratories
is limited. Practitioners and families often face significant de-
lays in diagnosis and therapy of OSAS. A preliminary assess-
ment using a screening device in the home to identify suitable
candidates for standard polysomnography would likely be a
cost-effective method of decreasing wait times and improving
access for high-risk patients.
The ApneaLink Plus (ResMed Corporation, Poway, CA) is
a multichannel screening device that records nasal airflow by
nasal pressure transducer, respiratory effort, pulse rate, and he-
moglobin saturation by pulse oximetry. The utility of single-

BRIEF SUMMARY

Current Knowledge/Study Rationale: Clinicians and families often
face significant delays in diagnosis and therapy of pediatric OSAS due
to limited availability of pediatric sleep laboratories. We asked whether
a multi-channel screening device could be used to diagnose OSAS in
obese children and adolescents referred for symptoms of sleep related
breathing disorders.

Study Impact: The portable device tested in this study accurately iden-
tifies OSAS when tested in a sleep laboratory on obese adolescents.
Future investigation of the accuracy of the device when used in the home
will help to define further the appropriate use of multi-channel screening
devices in pediatric patients.

channel screening devices used for OSAS has been suggested
in a number of studies in adult subjects.>'> However, important
differences exist between adults and children in the pathophysi-
ology and diagnostic criteria defining OSAS."*!"* Thus, studies
of portable devices in adults cannot be assumed to apply to chil-
dren and adolescents.

Few studies have examined home sleep studies in children.
Nixon et al. reported that home oximetry may be useful in iden-
tifying severe cases of OSAS." Yet, home oximetry alone likely
has limited usefulness for identifying all cases of OSAS.!® Moss
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et al. published reference values for home polysomnography
using a multichannel airflow device on healthy subjects without
snoring.'” Less is known about the accuracy of multichannel
screening devices in identifying OSAS in children.'®

We asked whether a multichannel screening device could
be used to screen for OSAS in a referral population of obese
children and adolescents referred for symptoms of sleep related
breathing disorder. We hypothesized that the device would have
improved accuracy when higher OAHI cutoff levels are used
to diagnose OSAS. This study compared data obtained using
the ApneaLink device with data obtained during standard sleep
laboratory polysomnography.

METHODS

Subjects

Twenty-nine obese (BMI > 95th percentile for age/gender),
otherwise generally healthy subjects 9-18 years old with snor-
ing were sequentially recruited from patients referred to the
Rady Children’s Hospital San Diego Sleep Laboratory. Exclu-
sion criteria included a history of cardiac disease, craniofacial
disorder, genetic syndrome, cerebral palsy, inability to initiate
sleep during PSG, or use of positive airway pressure therapy.
Subjects were withdrawn if they had < 2 h of ApneaLink data
recorded.’ The University of California, San Diego institutional
review board approved the study, and written informed assent/
consent was obtained from the subjects and their parents.

Polysomnography

Overnight attended PSG in our sleep center was performed on
all subjects. The ApneaLink and PSG studies were performed si-
multaneously. PSG data were collected using the Sandman Elite
Sleep Diagnostic Software System (Bakersfield, CA). Surface
electrodes were connected to subjects to monitor electrocar-
diogram, chin electromyogram, electroencephalogram (frontal,
central, and occipital), and electrooculogram. Thoracoabdomi-
nal movement was measured by piezoelectric bands, and oxygen
saturation was recorded using pulse oximetry. Expired carbon
dioxide was measured continuously with a sampling catheter,
and leg movements were recorded. A nasal-oral thermistor was
used to evaluate combined airflow (Salter Labs ThermiSense,
Arvin, CA). A nasal cannula for nasal pressure measurement
was connected directly to the ApneaLink recording device.

All PSGs were scored manually by a single sleep tech-
nologist and reviewed by a single investigator. Both the sleep
technologist and investigator were blinded to the results of the
ApneaLink device when scoring PSGs. Raw data were scored
according to American Academy of Sleep Medicine criteria."
The obstructive apnea hypopnea index (OAHI) was calculated
as the number of obstructive apneas, mixed apneas, and hy-
popneas per hour of sleep. The total arousal index (TAI; spon-
taneous, movement, or respiratory) was calculated as the total
number of arousals per hour of sleep.

Multichannel Device

The ApneaLink Plus is a multichannel tool designed to
screen for OSAS. The device records airflow via a nasal can-
nula connected to a pressure transducer. A belt placed around
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the chest records thoracic respiratory movement and electrocar-
diogram. Pulse oximetry is also recorded via digital probe. Data
generated by the airflow signal, respiratory effort signal, and
pulse oximeter are used by the ApneaLink software to score ap-
nea. The software defines an obstructive apnea as 80% to 100%
reduction in airflow associated with respiratory effort > 10 sec,
and an obstructive hypopnea as 50% to 80% reduction in air-
flow associated with respiratory effort > 10 sec. The software
calculates AHI from the number of apneas (central, mixed,
and obstructive) and hypopneas per hour of device recording
time. For the purpose of this study, the AHI calculated by the
software was recalculated to reflect the OAHI (the number of
obstructive apneas, mixed apneas, and hypopneas/h of device
recording time). Central apneas were recorded separately. In
addition, the software reports mean oxygen saturation (SpO,),
SpO, nadir, and oxygen desaturation index (ODI; number of
desaturations > 3%/ h recording).

The Apnealink software also enables the investigator to
score manually the channels’ output epoch by epoch. For this
study, each ApnealLink study was scored manually by the same
investigator based on pediatric criteria. An obstructive apnea
was defined as 80% to 100% reduction in airflow for 2 respira-
tory cycles associated with respiratory effort; obstructive hy-
popnea was scored if airflow was decreased by 50% to 80%
for 2 respiratory cycles in the presence of respiratory effort.
Decreases in airflow that appeared to be associated with move-
ment artifact were not scored. When scoring the ApneaLink
data manually, the investigator was blinded to the results of the
ApneaLink autoscore. However, because the same investiga-
tor reviewed the PSG and ApneaLink, the investigator was not
blinded to the results of the PSG when the ApneaLink manual
scoring was performed.

The Apnealink software identifies epochs of the study as-
sociated with poor airflow signal as “signal too small.” This
occurs if < 8.5% of the average signal amplitude during inspira-
tion is detected for a time period > 2 min. The flow evaluation
time (total device recording time with adequate flow signal) and
the percent of flow data removed by the device due to inad-
equate airflow were recorded for each subject. The automatic
scoring feature excludes “signal too small” portions of the
study in its analysis.

Analysis

Power analysis revealed that a correlation coefficient of
0.60 would require a sample size of 25 for a 2-tailed o error
of 0.05 and a B error of 0.10. Descriptive results were sum-
marized as mean plus or minus the standard deviation, with the
range disclosed. Correlation analysis was performed to com-
pare the number of apneas identified by each modality. Because
the data for the device and PSG were not normally distributed,
Spearman Rho was used to account for non-normal distribu-
tion. Analysis was performed using OAHI cutoff values of 1.5,
5, and 10 used to diagnose OSAS. Only subjects who had >
2 h of sleep recorded on the ApneaLink device were included
in the data analysis. The PSG data were compared both to au-
tomatically and manually scored ApneaLink data. To validate
results, receiver operating curves (ROC) were used to compare
graphically sensitivity and specificity. The ROC plots sensi-
tivity against 1 - specificity across variable OAHI values. A
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Table 1—Demographic and sleep characteristics

Variable n =25 (15 male, 60%) (mean £ SD) Range

Demographic
Age (years) 13.6 £3.0 9.0-18.2
BMI (kg/m?) 345+6.2 251-47.0
BMI (z-score) 24+03 1.7-3.0

Polysomnography
Total Sleep Time (min) 317 £ 61 146 — 408
Sleep efficiency (%) 746+144 34-92
REM (%TST) 15.5+4.8 9.1-238
OAHI (n/h) 1.8+27.1 0-126
Total Arousal Index (n/h) 13.0+12.7 3.1-6838
Number Central Apneas 3.6+8.1 0-37
Sp0,, nadir (%) 8710 50-95
Mean SpO, (%) 972 88 -100

ApnealLink Portable Device
Recording Time (min) 4232 +295 371-502
Flow Evaluation Time (min) 287.1+£103.7  148-2004
% Flow Data Removed 35.0+255 3-85
Autoscore OAHI (n/h) 12.5+20.6 0-83.1
Manual score OAHI (n/h) 10.3+21.1 0-100.5
Autoscore # CA 3174 0-29
Manual score # CA 104 +£227 0-87
oDl 9.6+133 0-41
Sp0,, nadir (%) 85+ 10 55-94
Mean SpO, (%) 96 +2.3 88 -98

BMI, body mass index; OAHI, obstructive apnea hypopnea index; Flow
Evaluation Time, time using device with adequate flow signal; % Flow
Data removed, % of data removed by device due to inadequate airflow;
CA, central apnea; ODI, oxygen desaturation index (# desaturations > 3%
/ h recording).

Table 2—Individual comparison of OAHI across scoring
modalities

Subject Age Device OAHI  Device OAHI PSG

Number  (years) Sex (Manual Score) (Auto Score) OAHI
1 18 M 1.6 14 0.8
2 13 M 35 104 1.7
3 13 M 5.7 134 24
4 9 F 100.5 83.1 126.2
5 16 M 32 6.2 5.8
6 9 M 3.1 4.2 3.1
7 12 M 1.8 3.1 1.7
8 10 M 12.1 214 19.3
9 9 F 25 35 1
10 10 F 6.1 39 7.2
1 14 F 28.1 35.8 33.6
12 9 F 32 22 0.5
13 15 Y 1.9 3 1.2
14 1" M 0.8 1.1 0.6
15 14 M 24.4 356 285
16 17 F 0 0 0
17 17 F 5.8 4.8 0.5
18 16 F 0 0 0.2
19 13 F 3 22 1.3
20 17 F 1 2 0.7
21 16 M 6.4 11.1 33
22 16 Y 38.9 60.3 52.6
23 10 M 1 0.4 0.3
24 13 Y 1.7 1.9 1
25 1 M 0.9 0.9 0.6

better test displays a steeper rise in curve. This is quantified
by measuring the area under the curve (AUC). An AUC of 1
represents a perfect instrument, and 0.5 denotes the absence of
a relationship between the 2 devices. Pairwise comparison of
ROC curves was applied to study the difference between the
manual and autoscore. Based on the distribution of the data,
the option of computing the estimate of the area under the ROC
curve with the assumption that the distribution is non-normal
was used. The sensitivity, specificity, positive predictive value,
and negative predictive value were calculated at each OAHI
cutoff. A p value < 0.05 was considered statistically significant.

RESULTS

Twenty-five obese pediatric subjects (15 males) with mean
BMI z-score 2.4 + 0.3 and mean age of 13.6 + 3.0 years com-
pleted the study (Table 1). The ApneaLink device records areas
of the study with inadequate airflow and does not include these
parts of the study in the scoring of apnea. Twenty-five of 29 en-
rolled subjects (86%) had ApneaLink data with > 2 h of usable
airflow and were included in the analysis. Among the 25 sub-
jects, the ApneaLink autoscore recorded a mean flow evalua-
tion period of 287 + 104 min and a mean total recording time of
423 + 30 min. Thus, on average 35% + 25% of total ApneaLink
recording time was not used for sleep scoring because of poor
airflow signal. We observed a substantial range in the values of

OAHI across the subject pool. The PSG revealed a mean OAHI
of 11.8 = 27.1 events/h (range 0-26). Assuming a cutoff OAHI
of 5 events/h, we classified 7 of the 25 subjects (28%) as having
moderate to severe OSAS.

Table 2 presents the OAHI values obtained from each mo-
dality for each subject. An analysis of correlation (Figure 1)
demonstrated that the results from the device autoscore and
the PSG were highly correlated (Spearman Rho = 0.886
[p <0.001]). Table 3 presents the sensitivity, specificity, AUC,
AUC standard error, p value, PPV, and NPV for the diagnosis of
OSAS obtained from PSG compared with ApneaLink autoscore
and manual score at an OAHI cutoff of 1.5, 5, and 10. Using
PSG derived diagnoses as the standard, the device autoscore
was highly accurate in detecting OSAS, based on high AUC
values at each OAHI cutoff tested (Table 3A, Figure 2). The
device was most accurate when an OAHI of 10 was used to
diagnose OSAS (AUC 1.00 [95% 0.863, 1.00]). The sensitivity
of the device in diagnosing OSAS was 100% at OAHI > 1.5,
85.7% at OAHI > 5, and 100% at OAHI > 10. A significant
number of false positives occurred at OAHI > 1.5, as evidenced
by a specificity of only 46.2%. However, the specificity of the
device increased with application of higher cutoffs (Table 3).

We next asked whether the accuracy of the ApnealLink
changes when apnea and hypopnea events are scored manually
based on pediatric scoring criteria. We again found a high AUC
when manually scored ApneaLink data were compared to PSG
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(Table 3B, Figure 2). Pairwise comparison of ROC curves at
each OAHI cutoff did not reveal a significant difference be-
tween the ApneaLink auto score and manual score (Table 4).

The ApnealLink also records respiratory effort, allowing
obstructive and central events to be distinguished. We used
Spearman Rho to correlate the total number of central apneas
identified on PSG with the number identified with the Apne-
aLink autoscore. The absolute number of PSG scored central
apneas correlated with the central apneas scored on the Apne-
aLink (r=0.527, p=0.007).

DISCUSSION

In this study, we evaluated the utility of using a multichan-
nel portable device to screen for OSAS in obese adolescents.
We found that the device has a high negative predictive value
for ruling out OSAS at all OAHI cutoffs examined and that the
device accurately diagnoses OSAS. Automatic scoring using

Figure 1—Spearman Rho correlation comparing the
obstructive apnea hypopnea index of the ApneaLink
autoscore with polysomnography
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the device software detects OSAS as accurately as does manual
scoring. Thus, the portable device detects OSAS to a high de-
gree when tested on obese adolescents referred for symptoms of
sleep related breathing disorder.

This result is consistent with those of previous studies that
tested portable recording devices in adult subjects.™'? Erman
et al. reported an AUC of 0.863 at an AHI > 5 and an AUC
of 0.862 at AHI > 10 when comparing the ApneaLink to PSG
among 59 subjects with a mean age of 57 years.® In addition,
Rofail et al. compared a single-channel device to PSG and
found a sensitivity of 94% and specificity of 62% at an OAHI
cutoff of ten."" The majority of these studies report improved
accuracy at OAHI cutoffs of ten and above.

Although consensus has not been reached regarding what
pediatric OAHI cutoff for diagnosing OSAS is clinically rel-
evant, the number used by most pediatric sleep laboratories is
often less than that used for adults.'*!%2°2! Therefore, we tested
the device at lower cutoffs and chose to examine the accuracy
at OAHI cutoffs of 1.5, 5, and 10. At an OAHI cutoff of 1.5,
the sensitivity was 100%. Thus, our data suggest that a normal
OAHI identified on an ApneaLink study can likely rule out the
diagnosis of OSAS. Autoscore sensitivity decreased to 85.7%
at an OAHI cutoff of 5, but increased to 100% when an OAHI
cutoff of 10 was used. A significant number of false positives
(28%) were identified when an OAHI cutoff of 1.5 was used.
The ApneaLink OAHI was <5 in all seven of the false positives
identified (Table 2). We therefore suggest that if a sleep lab
uses an OAHI cutoff of 1.5, an ApneaLink result between 1.5
and 5 should be referred for PSG. Using this criterion, only 6
of 25 subjects (24%) would have been ruled out for OSAS with
the portable monitor.

However, if an OAHI <5 is used as a cutoff for recommend-
ing treatment, referrals for PSG could be significantly reduced.
We found that 15 of 16 (94%) subjects with an OAHI < 5 on
the ApnealLink autoscore also had a PSG OAHI < 5. These
subjects would not require referral for PSG if an OAHI < 5 is
used to diagnose OSAS. The drawback to this scenario is that
patients with PSG OAHI 1.5 to 5, sometimes identified by pedi-
atric laboratories as having mild OSAS, would go undiagnosed.
Outcomes-based research is needed to identify the long-term
consequences of leaving such patients untreated. At a mini-
mum, therapy for weight control and counseling that OSAS

Table 3—Sensitivity and specificity of the ApneaLink OAHI compared with PSG OAHI

A. Autoscore

OAHI Sensitivity Specificity AUC
>15 100 46.2 0.965
>5.0 85.7 83.3 0.937
>10.0 100 90.0 1.00

B. Manual score

OAHI Sensitivity Specificity AUC
>15 100 46.2 0.926
>5.0 85.7 83.3 0.944
>10.0 80.0 100 1.00

S.E. p value 95% ClI PPV NPV
0.03 <0.001 0.804 to 0.999 0.63 1.0
0.05 0.001 0.762 to 0.995 0.67 0.94
<0.01 0.001 0.863 to 1.00 0.71 1.0
S.E. p value 95% ClI PPV NPV
0.05 <0.001 0.748 t0 0.992 0.63 1.0
0.05 0.001 0.774 t0 0.997 0.67 0.94
<0.01 0.001 0.863 to 1.00 1.0 0.95

AUC, area under the receiver operator curve; S.E., p value, 95% Cl refer to AUC; PPV, positive predictive value; NPV, negative predictive value.
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Figure 2—Receiver operator characteristics (ROC) curves of OAHI ApnealLink manual and auto score vs. polysomnography at

OAHI > 1.5 (A), OAHI > 5 (B), and OAHI > 10 (C)
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AHI_ALMan, obstructive apnea hypopnea index of the manually scored ApneaLink; AHI_ALauto, obstructive apnea hypopnea index of the automatically

scored ApneaLink.

may worsen with continued weight gain for obese adolescents
who snore is appropriate.

In addition, all five subjects with an ApneaLink OAHI > 20
had an OAHI > 20 identified on PSG. We suggest that subjects
identified as having severe OSAS on the portable monitor may
be more rapidly referred for therapy when compared with wait
times in many laboratories to obtain standard PSG. If positive
airway pressure (PAP) is indicated, the use of the portable de-
vice to establish the initial diagnosis potentially decreases the
need for a baseline PSG and expedites referral for PAP titra-
tion. If tonsillectomy and adenoidectomy is performed, then
the portable device may be applied to screen for persistent
OSAS postoperatively. This indication may also decrease the
need for PSG. Before follow-up portable monitoring studies are
performed, investigation of test-retest validity of the device in
pediatric patients should be established. We believe that if the
device can be used successfully in the home setting, it will de-
crease the need for referral for PSG.

We also found that, compared to interpretation of PSG data,
the portable device can overestimate the OAHI (Table 2),
consistent with some previous reports.'' This overestimation
may possibly occur if the device scores obstructive events that
would not be scored on PSG, including events not associated
with an arousal or desaturation, events scored during periods
of wakefulness, or post-arousal artifactual decreases in air-
flow."" Underestimation of the OAHI may also occur due to
the number of apneas being divided by total recorded time
rather than total sleep time.? Thus, it would be preferable to
have a method of assessing wakefulness with EEG or actigra-
phy. This will likely increase the validity and reproducibility
of portable devices’ diagnostic capabilities. In this study, the
device’s tendency to overestimate the OAHI became more
significant at the 1.5 cutoff. However, when an OAHI cutoff >
10 was used, the specificity improved to 90%, suggesting that

Table 4—Pairwise comparison of device autoscore vs.
manual score ROC curves

Difference Between

OAHI Areas Under Curve 95% ClI p value
>15 0.039 -0.018 to 0.094 0.18
>5.0 0.0079 -0.067 to 0.083 0.84
>10.0 0.000 0.000 to 0.000 1.0

the device can identify the overwhelming majority of adoles-
cents with severe OSAS.

The ApneaLink device uses an automatic scoring algorithm
based on adult scoring criteria to identify obstructive events.
The 2007 American Academy of Sleep Medicine Consensus
scoring manual states that children age 13-18 years may be
scored by adult or pediatric criteria.' Although some evidence
suggests that adult criteria may be applied to asymptomatic
subjects 8-18 years, it is likely that the criteria used for scor-
ing obstructive events impacts the interpretation of the test.'**
We therefore rescored the Apnealink device’s output by scor-
ing obstructive events based on respiratory cycle, rather than
absolute time. Since the portable device tested does not have
EEG, arousal was not used as a criterion for scoring obstructive
events. Although the actual number obtained from the manual
score differed from the autoscore (Table 2), this did not have a
significant impact on the ability to diagnose OSAS. Therefore,
the adult scoring criteria used by the device’s software may be
acceptable for screening purposes when testing symptomatic
adolescent patients.

The automatic scoring output of the device includes cen-
tral apnea in its calculation of the AHI. For this study, the AHI
was recalculated to reflect only obstructive events. The patho-
physiology, diagnostic workup, and therapy of pediatric central
sleep apnea syndromes differ significantly from those of OSAS.

Journal of Clinical Sleep Medicine, Vol. 8, No. 3, 2012
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Differentiation of patients with central sleep apnea is thus an
important function of a screening device. We found that the ab-
solute number of central apneas identified by the ApneaLink
autoscore correlated well with that found on PSG. However,
because central apnea was not the primary outcome tested for
this study, and we did not enroll patients with central apnea
syndromes, we cannot comment on the utility of the device in
detecting pediatric central sleep apnea.

There is currently limited data regarding the use of screening
devices in the pediatric population.!>'®* We chose our study
population based on the high incidence of pediatric obesity,
with the aim of addressing the need for screening symptomatic
individuals for OSAS. A number of unique features and limi-
tations deserve comment. The study population was recruited
from subjects referred to a tertiary pediatric center, thus likely
accounting for the relatively high incidence and severity of
OSAS observed. It should be noted that the investigator who
manually scored the Apnealink was not blinded to the result
of the PSG and may have been biased by the PSG result. At
the time of this study, our sleep laboratory used a thermistor to
monitor airflow. Thermistors are known to have low sensitivity
for detecting hypopnea, and thus the degree of OSAS may have
been underestimated on the PSG.? Nevertheless, Nakano et al.
did not find that using a thermistor vs. nasal pressure transducer
for the detection of airflow on PSG significantly affected their
ability to estimate the diagnostic utility of a single-channel air-
flow device.®

Most of our enrolled subjects (25 of 29; 86%) had at least
two hours of usable data recorded on the device, a result similar
to previous reports.>!'" Less than two hours of recorded time
is likely inadequate for diagnosing OSAS, especially if REM
sleep is not captured. On average, over two hours of recording
time was automatically removed by the device due to inade-
quate airflow (Table 1). We observed a large degree of vari-
ability in the amount of time removed, as evidenced by a large
standard deviation and wide range. Much of the removed data
may have been due to poor signal related to displacement of the
nasal canula or possibly nasal obstruction. The flow evaluation
time and percent flow data removed are important variables for
practitioners to consider when assessing the validity of any por-
table study. However, although the device had less usable data
available for scoring apnea than the PSG, this did not appear to
affect its ability to diagnose OSAS. It is also important to high-
light that this study simultaneously compared the ApneaLink
device to PSG in the sleep laboratory. Thus, it is not known
if the results can be translated to the home setting. Previous
studies have found agreement between the sleep laboratory and
home environments.>'® Although pediatric patients may have
more difficulty tolerating the device than adults, other pediatric
studies have suggested that home testing is feasible in the re-
search setting.'”**?’

In summary, the portable device tested in this study accurate-
ly identifies OSAS when tested in a sleep laboratory on obese
adolescents referred for symptoms of sleep related breathing
disorder. Although the device is sensitive even at low OAHI
cutoffs, the specificity increases when higher OAHI cutoffs are
used. We speculate that the device can be used to screen obese
adolescents for the presence of OSAS. The decision to refer
for standard PSG may depend on the OAHI cutoff used by the
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clinician. Investigation of the accuracy of the device when used
in the home and when applied to other pediatric populations
will help to define further the appropriate use of multichannel
screening devices in pediatric patients.
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