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Abstract

Background Oximetry was proposed as an abbreviated exam, easily accepted by the child, for the diagnosis of obstructive
sleep apnea (OSA) for children located in regions where access to pediatric sleep labs is limited. The objective of this study
was to determine the diagnostic value of the oxygen desaturation index (ODI), the number of > 3% oxygen desaturations per
hour of recording, obtained by portable oximetry performed in parallel with video-polysomnography (PSG), in a cohort of
children, with and without comorbidities, referred for OSA.

Methods Data from portable oximetry performed in parallel with PSG were prospectively collected. The diagnostic value,
sensitivity, and specificity of ODI to identify a moderate/severe OSA were computed.

Results 81 children aged 3 to 18 years were included, 56 (69%) with comorbidities, 50 (62%) with moderate/severe OSA.
The area under the ROC curves was 0.92 for ODI by PSG, 0.86 for ODI by PSG’s oximetry and 0.78 for ODI by portable
oximetry, to diagnose a moderate/severe OSA. All ODIs presented high specificity (1.0 for PSG, 0.90 for PSG’s oximetry,
0.87 for portable oximetry) and moderate sensitivity (0.84 for PSG, 0.72 for PSG’s oximetry, 0.60 for portable oximetry).
Conclusion In children referred for OSA, particularly in those with a pre-existing comorbidity, ODI obtained by an abbrevi-
ated method had high specificity for the diagnosis of moderate/severe OSA and might be used to prioritize the access to a
comprehensive sleep recording. Its low sensitivity suggests that a comprehensive sleep exam must be performed in case of
a negative test.
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to substantial neurocognitive and behavioral impairment, as
well as cardiovascular morbidity [1, 2]. The reference exam
for the diagnosis of OSA in children is the one-night poly-
somnography in a sleep lab with videorecording and a sleep
technologist’s attendance throughout the night (PSG) [1,
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3]. PSG involves numerous electrodes installed on child’s
body to score the sleep stages, micro-arousals, and respi-
ratory events and their impact on pulse oxygen saturation
(Sp0O2) and heart rate. The apnea-hypopnea index (AHI)
is obtained from the PSG, which is used to diagnose OSA
and stage its severity. Nevertheless, the availability of pedi-
atric sleep laboratories is restricted and conditioned upon
the child’s geographic location, with significant delays and
lack of pediatric sleep physicians in certain regions. Conse-
quently, it is necessary to perform more fundamental tests
that can be conducted in the child’s home as a screening to
determine the severity of OSA and the necessity of a more
comprehensive sleep lab evaluation. Since most respiratory
events are linked to oxygen desaturations and/or hypoxemia
[4], portable oximetry is an example of such a basic test.
Prior research has established oximetric scores and indexes
to assist clinicians in making treatment decisions in the con-
text of clinical OSA. For instance, the McGill score enables
the visual analysis of nocturnal oximetric recordings by
accounting for desaturation clusters [5-7]. The oxygen
desaturation index (ODI), which is the number of oxygen
desaturations per hour of recording, can be used as a substi-
tute for PSG to determine the severity of OSA. ODI can be
derived directly from the PSG [8, 9] or from the oximetry
integrated in the PSG device [10, 11] or from portable oxim-
etry [12, 13]. Most previous studies involved the assessment
of the diagnostic ability of ODI computed either by the PSG
alone [8, 9] or by the PSG’s oximetry alone analyzed sepa-
rately from the PSG [13, 14], or by portable oximetry alone
[10] or the comparison between two of them.

The aim of our study was to compare the diagnostic abil-
ity of ODI computed by three different methods, by PSG,
by PSG’s oximetry, and by portable oximetry, to identify a
moderate/severe OSA in a population of children and ado-
lescents in a real-world setting of a tertiary sleep clinic.
More specific, our aim was to demonstrate the superiority
of one method compared to the other for the diagnosis of
moderate/severe OSA.

Materials and methods
Population

A prospective cohort monocentric study including children
older than 3 years of age referred for OSA who performed
a routinely one-night PSG with videorecording and sleep
technologist’s attendance in the sleep unit of the Lung
Function Department from University Children’s Hospital
of Nancy, France, as part of standard clinical care practice,
has been conducted in 2022-2023. This hospital is a ter-
tiary pediatric hospital comprising all the pediatric medical
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and surgical subspecialties and reference centers for rare
diseases. Children were referred for assessment of OSA by
ear-nose-throat, metabolic, or genetic diseases physicians,
pediatric pulmonologists, sleep specialists or orthodontists.
Children with interpretable PSG with more than 4 h of total
sleep time (TST) and interpretable portable oximetry with-
out artifact for more than 4 h of total recording time (TRT)
were included in this study. Children and their parents were
informed of the anonymized use of their child’s PSG data
and did not oppose. The study was conducted in agreement
with the French regulations and had received appropriate
legal and ethical approval from the Institutional Review
Board of the French Learned Society for Respiratory
Medicine (Société de Pneumologie de Langue Francaise)
(CEPRO 2022-039).

Study design

Children were hospitalized a single night in the sleep unit
to perform a PSG in parallel with a portable oximetry. The
study design is presented in Fig. 1.

The child’s clinical assessment with detailed medical his-
tory and physical examination were conducted by the resi-
dent doctor. The demographic and clinical characteristics
retained for analysis were: age, gender, body mass index
(BMI) expressed as z-score [15], the co-morbidities and the
presence of nocturnal symptoms (snoring more than 3 times
per week from more than 3 months, apnea perceived by
the parents, restless sleep, nocturnal awakenings, nocturnal
sweats, enuresis, mouth breathing, respiratory efforts), and
the diurnal symptoms (morning dry mouth, difficult waken-
ing, morning headache, diurnal fatigue, attention and con-
centration difficulties or behavioral issues).

Computation of oximetric indexes by
polysomnography

The polysomnographic device used was A1-NOX (ResMed,
France) and involved recording the brain activity by elec-
troencephalogram (EEG), the eyes movement by electro-
oculogram (EOG), the muscle activity by chin and legs
electromyogram (EMG), the respiratory flow by a nasal
cannula, the respiratory efforts by thoraco-abdominal belts,
the pulse oxygen saturation (SpO2) by an oximeter placed at
child’s finger, the heart rate by electrocardiogram, the body
position during sleep by an integrated actimeter. The oxim-
eter integrated in the PSG device was a Nonin oximeter
(Nonin, Plymouth, Minn, USA) with a 3s averaging time
and a sampling frequency of 4 Hz [16]. The sleep technolo-
gist installed the PSG device late in the afternoon. During
the night, he checked and adjusted the child’s sensors if nec-
essary and a video-camera recorded the child. The device
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Fig. 1 Flow chart showing the types of analysis performed and the parameters obtained

was removed the next morning, and the recording was
downloaded and manually analyzed by a board-certified
pediatric sleep physician (I.1.) using pediatric recommenda-
tions of American Academy of Sleep Medicine (AASM) to
score the sleep and respiratory events [17, 18]. An apnea
was defined as a decrease of more than 90% of the flow sig-
nal for more than 2 breaths with the persistence of thoraco-
abdominal efforts in obstructive apnea and the absence of
the thoraco-abdominal efforts in central apnea. Hypopnea
was defined as a decrease of more than 30% of flow sig-
nal for more than 2 breaths associated with > 3% desatura-
tion and/or microarousal and/or arousal [17]. The following
parameters were retained for analysis: TST (defined as the
difference between the time spent in bed and the wakeful-
ness periods), the sleep efficiency (computed as the percent-
age of TST from the total time spent in bed), the percentage
of the rapid eye movement (REM) and the non-REM sleep
from the TST, the total microarousal index and the respira-
tory-related microarousal index (computed as the number
of microarousals, respectively respiratory-related micro-
arousals divided by TST), the index of obstructive apnea-
hypopnea (OAHI, defined as the total number of obstructive

apneas, mixed apneas and hypopneas divided by TST), of
central apnea (defined as the total number of central apneas
divided by TST), of total apnea-hypopnea (defined as the
total number of apneas and hypopneas divided by TST),
mean SpO2 and the percentage of TST spent with a SpO2
less than 90%. ODI was computed as the total number of
> 3% desaturations divided by the TST obtained after man-
ually scoring the PSG (referred here as “ODI by PSG").

Computation of oximetric indexes from the
oximetry of the polysomnography

After a few weeks since the first PSG analysis, the sleep
physician (LI.) erased the previous PSG scoring and all
the signals, except for the oximetry signal. He then blindly
scored the oximetry, excluding the child’s wakening times
and periods with motion artifacts by using the charts filled
out by the parents, thereby obtaining another TST. ODI was
computed by dividing the total number of >3% desatura-
tions by this last TST (referred here as “ODI by PSG 5 oxim-
etry”). The sleep physician additionally gave a McGill score
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between 1 and 4 to each oximetry tracing [6] that was also
retained for analysis.

Computation of oximetric indexes from the
nocturnal portable oximetry

A second oximeter sensor from the Radical 7 oximeter
(Masimo, France) was put on the child’s finger in addition
to the oximeter sensor integrated in the PSG device, as part
of our standard protocol. The averaging time of this oxim-
eter was 3s and the sampling rate of 1 Hz [19]. The record-
ing was set to start automatically at 20 h in the evening and
stop at 8 h in the morning. It was downloaded the following
day using the Visi-Download software (Stowood Scientific
Instruments Ltd, Oxford, UK). The software automatically
extracted artifacts caused by low signal quality and move-
ment. In parallel to the sleep technologist’s notes, parents
were asked to fill out a chart with the times their child went
to sleep and awakened in the morning and through the night.
These charts helped to manually analyzed the oximetric
recording and the child’s wakening times and the periods
with motion artifacts were removed by the sleep physician
(LL), thereby obtaining a total recording time (TRT). The
graphical representation of mean SpO2 and cardiac fre-
quency trends, the mean SpO2, the percentage of TRT spent
with a SpO2 less than 90%, were then automatically gener-
ated by the software, and retained for analysis. ODI was
automatically computed by the software as the total num-
ber of >3% desaturations divided by TRT (referred here
as “ODI by portable oximetry™). A McGill score between 1
and 4 was additionally given to each oximetry tracing and
retained for analysis.

Statistical analysis

The statistical analysis was performed using SAS OnDe-
mand for Academics. The quantitative variables were
expressed as median [1st; 3rd quartile], as not normally dis-
tributed, and the qualitative variables as number (percent-
age). A descriptive analysis was performed for the entire
group and for the children with moderate/severe OSA (chil-
dren with AHI>5 /h of sleep) [1]. The pairwise compari-
son between the oximetric parameters obtained by the three
methods, was performed by using non-parametric paired
Wilcoxon signed rank test. After adjusting for multiple com-
parisons using Bonferroni correction, a p value <0.008 was
considered statistically significant. The ability of the ODIs
to diagnose a moderate/severe OSA was tested by using
Receiver Operating Characteristics (ROC) curves at differ-
ent thresholds and the area under the ROC curve (AUC)
and its 95% confidence interval (95CI) computed. The
sensitivity, the specificity, the positive (PPV) and negative
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predictive values (NPV) and their 95CI were reported at the
relevant thresholds. A p value <0.05 was considered statisti-
cally significant.

Results
Children’s clinical characteristics

89 children were included in this study. 8 (9%) were
excluded because 4 (4%) slept less than 4 h during the night,
1 (1%) had epileptic seizures during the recording and 3
(3%) had technical issues related to the bluetooth transmis-
sion of PSG’s oximetry signal.

81 children, 47 (60%) boys and 34 (40%) girls, with
median [1st; 3rd quartile] age at the time of recording of
10 [7; 13] years, were finally analyzed. 25 (31%) children
had obesity, 7 (9%) metabolic disorders (i.e. Prader-Willi in
4 (5%), growth hormone deficit in 2 (2%), hypothyroidism
in 1 (1%)), 4 (5%) Down syndrome, 1 (1%) other genetic
disorder, 6 (7%) neurological disorders (i.e. Chiari malfor-
mation in 1 (1%), spina bifida in 1 (1%), Guillain-Barré
syndrome in 1 (1%), Rubinstein-Taby syndrome in 1 (1%),
Silver-Russel syndrome in 1 (1%), psychomotor retardation
in 1 (%)), 1 (1%) Robin syndrome, 3 (4%) bronchopulmo-
nary dysplasia, 2 (2%) asthma, 1 (1%) Marfan syndrome, 2
(2%) neurofibromatosis type 1, 1 (1%) sickle cell anemia,
1 (1%) cardiac malformation, 1 (1%) esophageal atresia, 1
(1%) immune deficiency disorder. 25 (31%) children had no
comorbidity.

Polysomnography data

Children’s PSG data are presented in Table 1 for the entire
group and for the children with moderate/severe OSA. For
the entire group, the median [1st; 3rd quartile] TST was
461 [398; 507] min, the sleep efficiency0.91 [0.80; 0.95],
the total arousal index 8.4 [5.9; 10.8] /h and the respiratory-
related arousal index 2.8 [2.0; 4.0] /h. The median [1st; 3rd
quartile] OAHI was 5.4 [4.0; 9.9] /h and AHI 6.2 [4.5; 11.3]
/h. 31 (38%) children had an OAHI<5 /h (ro/mild OSA)
and 50 (62%) an OAHI>5/h (moderate/severe OSA). In
the moderate/severe OSA group, median [1st; 3rd quartile]
OAHI was 8.7 [6.0; 14.8] /h and AHI 9.5 [6.6; 15.1] /h.

The oximetric parameters

The oximetric parameters obtained by the three methods,
PSG, PSG’s oximetry and portable oximetry, for the entire
group and for the children with moderate/severe OSA, are
presented in Table 2.
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Table 1 Children’s characteristics and the polysomnography data for
the entire group and for the children from the moderate/severe OSA

group

Table 2 The oximetric parameters obtained by the three methods:
polysomnography (PSG), PSG’s oximetry and portable oximetry for
the entire group and for the children with moderare/severe OSA

All children Moderate/ All children =~ Moderate/
severe OSA severe
group OSA group

Number of children (boys) 81(49) 50 (27) Number of children (boys) 81 (49) 50 (27)

Age, years 10 [7; 13] 10 [7; 12] PSG

BMLI, z-score 1.04 [-0.24; 1.04 [-0.48; Mean SpO2, % 96 [95; 97] 96 [94; 97]
2.74] 2.1] Percentage of TST spent with SpO2 0 [0; 0.1] 0.1[0;0.3]

PSG less than 90%

TST, min 461 [398; 507] 466 [399; ODL /h of sleep 43[2.1;75] 6.7[47;

515] 12.7]

Sleep efficiency, % 91 [80; 95] 93 [81; 95] PSG’s oximetry

NREM sleep, % of TST 83 [79; 88] 83 [80; 87] Mean Sp02, % 96[95:97] 96 [95; 97]

REM sleep, % of TST 17[12; 20] 17 [13; 20] Percentage of TST spent with SpO2 0 [0; 0.1] 0.1[0;0.3]

Total arousal index 84[5.9:10.8] 9.4[7.3;12.7] less than 90%

Respiratory-related arousal index 2.8 [2.0; 4.0] 3.8[24;6.2] ODIL /h of sleep 5.7[3.0;11.2] 89[5.2;

AHI 62[4.5:11.3] 9.5[6.6;15.1] 14.9]

OAHI 54[4.0;99] 87[6.0;148]  McGillscore 1[1;1] 1[1;2]

CAI 0.4[0.1:0.8] 05[0.2;1.1] Portable oximetry

Mean Sp0O2, % 96 [95; 97] 96 [94; 97] Mean Sp0O2, % 96[96;97] 96 [95;97]

Percentage of TST spent with 0 [0; 0.1] 0.1]0;0.3] Percentage of TRT spent with SpO2 ~ 0[0;0.03]  0.01[0;

SpO2 less than 90% less than 90% 0.2]

ODI 43 [2_1; 75] 6.7 [4_7; 127] ODI, /h OfIECDrdiI’lg 6.0 [3.9; 102] 8.2 [4.9;

Data are expressed as median [Ist; 3rd quartile]. The indexes are . 14.3]

expressed as the total number of events per hour of sleep. 4bbrevia- McGill score 101;1] 1[1;2]

tions BMI=body mass index; TST=total sleep time; NREM=non
rapid eye movement; OAHI=obstructive apnea-hypopnea
index; CAl=central apnea index; AHI=apnea-hypopnea index;
SpO2=pulse oxygen saturation; ODI=>3% oxygen desaturation
index

In the entire group, ODI was significantly lower in
PSG compared to PSG’s oximetry or portable oximetry
(p<0.0001 for both). There was no statistical difference in
ODI or McGill score between PSG’s oximetry and portable
oximetry.

In the moderate/severe OSA group, ODI was significantly
lower in PSG than in PSG’s oximetry (p<0.0001) and
tended to be lower in PSG compared to portable oximetry.
There was no difference in ODI or McGill score between
PSG’s oximetry and portable oximetry.

Area under the curve, sensitivity, specificity, and
predictive values for oximetric indexes

The AUC’s, sensitivity, specificity, PPV and NPV and their
95CI for ODIs and McGill scores for diagnosing a moder-
ate/severe OSA, are presented in Table 2 and in Fig. 2.

The optimal threshold for ODI by PSG to predict moder-
ate/severe OSA was 4.3/h with an AUC of 0.92, sensitivity
of 0.84, specificity 1.0, PPV of 1.0 and NPV of 0.79.

The optimal threshold for ODI by PSG’s oximetry to pre-
dict moderate/severe OSA was 5.8/h with an AUC of 0.86,

Data are expressed as median [lst; 3rd quartile]. Abbreviations
TST =total sleep time; SpO2 =pulse oxygen saturation; ODI=>3%
oxygen desaturation index; TRT = total recording time

sensitivity of 0.72, specificity 0.90, PPV of 0.92 and NPV
of 0.67.

The optimal threshold for ODI by portable oximetry to
predict moderate/severe OSA was 7.5/h with an AUC of
0.78, sensitivity of 0.60, specificity 0.87, PPV of 0.88 and
NPV of 0.57.

The McGill scores by PSG’s oximetry and portable
oximetry showed a low AUC with high specificity and PPV
and low sensitivity and NPV.

Altogether, the best pattern of sensitivity— specificity was
shown by ODI by PSG, followed by ODI by PSG’s oxim-
etry and ODI by portable oximetry.

Discussion

This prospective study was conducted in a group of chil-
dren and adolescents who were typical of a tertiary sleep
clinic. The participants included both those with and with-
out comorbidities, who were referred for suspicion of OSA
for a routine PSG evaluation. In this population, all ODI’s,
performed by PSG, PSG’s oximetry or portable oximetry,
demonstrated a significant diagnostic ability in distinguish-
ing moderate/severe OSA, with high AUC values. The
specificity and positive predictive value were high for all
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ODIs and McGill scores, whereas the sensitivity and nega-
tive predictive values were moderate for ODIs and low for
McGill scores.

Portable oximetry may be performed in either a home
or hospital setting, requiring just the placement of a sen-
sor on the child’s finger. This method is much simpler and
comfortable for both the child and their family compared
to the PSG. Prior studies have identified oximetric param-
eters that differentiate children with moderate/severe OSA
from those with no/mild OSA. The McGill score, a qualita-
tive measure, obtained in our study from PSG’s oximetry
and portable oximetry tracings, showed good specificity and
PPV in diagnosing moderate/severe OSA. However, it had
low specificity and NPV, with lower AUC values compared
to ODIs (Table 3). The results of our study align with those

of a previous retrospective study that involved children with
numerous coexisting medical conditions. These children
had either hospital-based or home-based nocturnal oxim-
etry, as well as a PSG within three to four months of their
initial oximetry [10]. The McGill score exhibited compa-
rable specificity and PPV to that observed in our children.
However, the sensitivity and NPV were slightly higher, with
a sensitivity of 0.59 compared to 0.30 in our study, and a
NPV 0f 0.78 compared to 0.47 in our study [10]. These find-
ings were confirmed in a prospective study that included
children referred for adenotonsillar hypertrophy or obesity
with a positive sleep clinical record [20], suggesting that a
PSG should be conducted in children with a McGill score
of 1 or2 102

In our study, ODI was determined using three different
methods: PSG, PSG’s oximetry, and portable oximetry. All
ODIs had a significant diagnostic value, as assessed by the
AUC, with a high specificity and PPV in diagnosing moder-
ate/severe OSA. The optimal thresholds for diagnosis varied
according to the device utilized. The variations in thresh-
olds can be attributed to the fact that the ODI by PSG is
more precise as it is computed on the TST after manual
scoring of the PSG. On the other hand, the ODI by PSG’s
oximetry and portable oximetry were computed on either
the TST or TRT, both of which were manually scored by
an experienced sleep physician using charts filled out by
sleep technologists and parents. These charts may include
instances of awakening, which could affect the accuracy of
the calculations. However, the sensitivity and NPV of ODIs
were higher compared to McGill scores (Table 3). Among
the three methods, ODI by PSG had the highest AUC, sen-
sitivity and NPV, followed by ODI by PSG’s oximetry and
ODI by portable oximetry. Our findings indicate that ODI
might be employed as a standard procedure in a real-world
setting to assess patients for moderate/severe OSA.

Prior studies have found varying thresholds for ODIs
and various sensitivity-specificity patterns. However, these
studies differed from our own in terms of methodology and
generally included children without comorbidities. The
threshold for ODI by PSG was considerably lower than in
our study, 1/h, with lower sensitivity, of 0.78, compared to
0.84 in our study, and specificity of 0.57 compared to 1.0 in

Table 3 Area under the receiver operating curves (AUC), sensitivity, specificity, positive (PPV) and negative (NPV) predictive values and their
95% confidence interval for the oxygen desaturation indexes (ODI) and McGill scores to predict moderate/severe OSA at the optimal threshold

obtained by the ROC curves
Threshold AUC Sensitivity Specificity PPV NPV
PSG ODI>4.3/h 0.92(0.85; 0.98)* 0.84(0.71;0.93)* 1.0(0.89;1.0)*  1.0(0.92;1.0)*  0.79 (0.64; 0.91)°
PSG’s oximetry ~ ODI>5.8/h 0.86 (0.77; 0.94)*  0.72(0.58; 0.84y* 0.90 (0.74; 0.98) * 0.92 (0.79; 0.98) *  0.67 (0.50; 0.80)°
McGill score>2  0.65 (0.58; 0.71)* 0.30(0.18;0.45) 1.0(0.89;1.0)*  1.0(0.78;1.0)*  0.47 (0.35; 0.60)
Portable oximetry ODI>7.5/h 0.78 (0.67; 0.88)* 0.60 (0.45;0.74)  0.87(0.70; 0.96) * 0.8 (0.73; 0.97) * 0.57 (0.42; 0.72)

McGill score>2  0.62 (0.54; 0.69)°

0.30 (0.18; 0.45)

0.94 (0.79; 0.99)*  0.88 (0.64; 0.99)°  0.45 (0.33; 0.58)

*<0.0001; 3p=0.0003 (0.0002 for AUX delta 12s; “p=0.003; "p=0.002;> p=0.044 Abbreviations PSG=polysomnography
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our study [8]. The inclusion of clinical indicators in addi-
tion to the ODI by PSG resulted in a considerable improve-
ment in both sensitivity and specificity [8]. ODI by PSG’s
oximetry was previously computed in a retrospective study
that involved a population different from ours. This study
included children, with more than one third of them having
obesity and about two-thirds being otherwise healthy. The
ODI by PSG’s oximetry had also a higher AUC compared to
the AUC of the McGill score [14]. Furthermore, employing
modern approaches, such as an automated neural network
algorithm based on overnight oximetry recordings, the diag-
nostic value of oximetry enhanced, as demonstrated by the
high AUC value in identifying a moderate/severe OSA in
snoring, otherwise healthy, children [21].

There was only a limited number of research that focused
on children who had comorbidities. Children with Down
syndrome had a significantly high AUC value of 0.83 for
ODI by portable oximetry, with high sensitivity of 0.92, but
a low specificity of 0.63 [22]. In obese children, ODI by
portable oximetry has shown a high sensitivity of 0.84 with
high NPV of 0.81 in identifyving moderate/severe OSA [23].
On the other hand, ODI by PSG’s oximetry has shown a
moderate specificity of 0.73 in identifying mild OSA [13].
The high specificity of ODIs in our study might be the
results of the presence of comorbidities in more than two-
thirds of our children leading to a more severe OSA. This
indicates that if children have negative oximetry results,
i.e. low ODL, and there is a strong suspicion of OSA, they
should be referred for a more thorough evaluation with a
comprehensive sleep exam in a sleep lab. One limitation of
utilizing oximetry for diagnosing OSA is that partial airway
obstructions, or hypopneas, are not necessarily accompa-
nied by desaturations, but by micro-arousals, and hence are
not identified by oximetry [11].

There are numerous oximetry devices available, each
with different characteristics in terms of sampling time,
response time, and analysis algorithm of different param-
eters. The device used in our study is particularly effective
at accurately removing periods of movement, which might
explain the disparity in threshold values observed between
studies. The inclusion of population, whether with or with-
out comorbidities, may be an additional factor that impacts
the threshold and the diagnostic value of ODI.

Our study has several strengths as the use of PSG as
diagnostic exam with videorecording and sleep technolo-
gist’s aftendance during the night, the gold standard for
diagnosing OSA in children, the computation of AHI and
ODI according to recent recommendations [17], the use of
portable oximetry in parallel with the PSG recording and the
manual analysis of all tracings by an experienced sleep phy-
sician. We consider that inclusion of children with comor-
bidities is a strength of the study. Our patients’ profile is

typical of a tertiary sleep clinic in real life, and validating
oximetry indexes in these patients may help to expedite the
time it takes for a more comprehensive exam. It is impor-
tant to highlight that these findings should be taken with
caution and not applied universally, because in our cohort,
more than two-thirds of the children had comorbidities and
the results may be bias due to the increased severity of OSA
in our population. Moreover, sleep devices employ varying
frequencies to capture the SpO2 signal. Additional exten-
sive research is required to validate these findings, with
the manufacturers being urged to standardize and enhance
the automated signal processing methods.There are sev-
eral limitations in our study. The inclusion of adolescents
up to the age of 18 may be regarded as a limitation, since
beyond the age of 16, they may be more representative of
the adult population. However, this aligns with our routine
clinical practice, where pediatric guidelines apply up to the
age of 18. The sleep exams were performed at the hospi-
tal, and it might be argued that the quality of the exams
may differ when carried out at home due to the existence
of additional artifacts that can impact the interpretation and
the computation of ODI. More studies are needed to evalu-
ate if the exams conducted at the hospital resemble those
performed in a home environment in terms of quality and
interpretability.

Conclusion

ODI by portable oximetry alone or by PSG’s oximetry with
manual scoring by an experienced sleep physician demon-
strated a strong diagnostic ability for identifying moderate/
severe OSA in children and adolescents referred for OSA,
particularly in those with a pre-existing comorbidity. The
specificity and positive predictive values were excellent,
and the optimal thresholds varied depending on the device
utilized. Oximetry can serve as an effective tool for screen-
ing patients with suspicion of OSA and for determining the
priority for a comprehensive sleep exam in patients with
or without comorbidities and low ODIL. On the other hand,
children who have a high ODI should be addressed to an
ENT physician for adenotonsillectomy if necessary or to a
pediatric pulmonologist for assessment and potential con-
tinuous positive airway pressure therapy. Our results may
not be generalizable and should be limited mainly to chil-
dren with comorbidities in the setting of a tertiary pediatric
sleep center. Larger prospective studies are further required
to validate the optimal thresholds for different methods and
devices in identifying children with moderate/severe OSA
with varying comorbidities, who perform simultaneously
PSG and portable oximetry, with thorough manual analysis
of the recordings and addition of clinical characteristics and
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other simplified tools as pulse transit time or mandibular
movement Sensor.
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