
PEDIATRICS • ORIGINAL ARTICLE

Positional obstructive sleep apnea in children: prevalence
and risk factors

E. Verhelst1 & I. Clinck2 & I. Deboutte2 & O. Vanderveken1
& S. Verhulst3 & A. Boudewyns1

Received: 3 September 2018 /Revised: 9 April 2019 /Accepted: 23 April 2019
# Springer Nature Switzerland AG 2019

Abstract
Purpose Positional (supine dependent) obstructive sleep apnea (POSA) affects about 55% of adults with obstructive sleep apnea
(OSA). We aimed to study the prevalence and risk factors for POSA in children.
Methods Cross-sectional analysis of data obtained in 171 children withmoderate to severe OSA confirmed by polysomnography
(PSG) performed over a 2-year period. POSA is defined by an obstructive apnea–hypopnea index (oAHI) in the supine position
≥ 2× oAHI in the non-supine position.
Results The overall prevalence of POSA was 18.7%. Children with POSA were significantly older (p < 0.001), had a higher
prevalence of obesity (p = 0.04), a lower tonsil score (p = 0.049), and less severe OSA (lower oAHI) (p = 0.02) compared to
children without POSA, while age was the only significant independent predictor of POSA. The ratio AHI supine to AHI non-
supine was not significantly higher during REM than during NREM sleep in children with POSA.
Conclusions POSA is less common in children compared to adults and the prevalence of POSA increases with age. Although
OSAworsens during REM sleep, this was not observed for POSA. Future studies should investigate the prevalence of POSA in
specific subgroups and upper airway characteristics of POSA in children.
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Introduction

OSA in children occurs among all ages with an estimated
prevalence from 1.2 up to 5% [1, 2]. OSA is more common
in children with obesity, Down syndrome (DS), and cra-
niofacial abnormalities.

It is known that body position during sleep can affect
the frequency and severity of the respiratory events. This

phenomenon is referred to as positional obstructive sleep
apnea (POSA) when a higher number of respiratory
events occur during the supine sleeping position [3–5].
In adults, POSA is commonly defined by an AHI in the
supine position ≥ 2× AHI in the non-supine position [3]. It
has been demonstrated that about 55% of the adult pa-
tients with OSA have POSA [6]. In children, however,
only few studies have been conducted investigating the
effect of sleep position on OSA severity and the results
are contradictory. Different studies [7–9] suggest that the
effect of position on OSA severity might be influenced by
different factors such as age, obesity, history of
adenotonsillectomy (AT), and location of the upper air-
way obstruction. In children, it is known that sleep stage
has an important effect on OSA severity as well and the
apnea/hypopnea index is higher in REM sleep than during
NREM sleep [10, 11].

The aims of the present study are threefold: (1) to in-
vestigate the prevalence of POSA in children with OSA;
(2) to identify patient-related factors associated with
POSA; (3) to investigate whether POSA is a REM-related
phenomenon in children.
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Methods

This is a cross-sectional, single-center study performed at the
Pediatric Sleep Center of the Antwerp University Hospital,
Belgium.

All children (aged between 1 and 18 years) undergoing a
baseline polysomnography (PSG) between January 01, 2015,
and December 31, 2016, with a diagnosis of moderate to se-
vere OSA (obstructive apnea/hypopnea index (oAHI) > 5/h),
were eligible for inclusion. We included children with obesity,
Down syndrome, or a previous history of adenotonsillectomy
(AT). The latter are classified as children with persistent OSA.
Children with neuromuscular diseases, craniofacial
malformations, or other syndromes leading to more complex
upper airway anatomy were excluded. Sleep studies per-
formed to evaluate the effect of anti-inflammatory treatment
or upper airway surgery or for titration of continuous positive
airway pressure (CPAP) or Bi-level positive airway pressure
(Bipap) were also excluded.

Basic demographic data and polysomnographic parameters
were collected from the hospitals’ electronical medical records
and entered in a database. To investigate the influence of age
on the occurrence of POSA, the study population was divided
into three age groups: < 6 years, between 6 and 12 years, and
above 12 years. Body weight and length as determined at the
time of PSG were used to calculate the BMI z-score and BMI
percentile score. Obesity was defined as a BMI z-score greater
than or equal to 2 or a BMI greater than the 95th percentile for
gender and age [12, 13]. Tonsils were graded from 0 to 4
according to Brodsky [14].

POSA is defined as oAHI supine ≥ 2× oAHI non-supine
according to Cartwright et al. [3]. In addition, it was required
that the patient spent at least 30 min in each sleeping position
(supine and non-supine).

All children underwent nocturnal PSG for at least 6 h at the
Pediatric Sleep Disorders Center of the Antwerp University
Hospital, Belgium. The following variables were continuous-
ly measured and recorded by a computerized polysomnograph
(Brain RT, OSG, Rumst, Belgium), electroencephalography
(C4/A1, C3/A2, F3/A2 and F4/A1), electro-oculography,
electromyography of the anterior tibialis and chin muscles,
and electrocardiography. Respiratory effort was measured by
respiratory inductance plethysmography and oxygen satura-
tion by a finger probe connected to a pulse oximeter.
Airflow was measured by means of nasal pressure cannula
and thermistor, and snoring was detected by means of a mi-
crophone at the suprasternal notch. Children were also moni-
tored on audio/videotape using an infrared camera.
Polysomnography was manually scored by certified techni-
cians according to international guidelines [15]. Sleep stage
distribution is expressed as the amount of a given sleep stage
relative to total sleep time (TST). The obstructive apnea–
hypopnea index (oAHI) was defined as the number of

obstructive apneas and hypopneas per hour of sleep.
Obstructive sleep apnea was defined as an oAHI ≥ 2/h [16].
OSAwas classified as mild (oAHI between 2 and 5/h), mod-
erate (oAHI ≥ 5 and up to 10/h), or severe (oAHI ≥ 10/h) [17].
For the assessment of body position, the Schwarzer
Polygraphy Adaptor, with a built-in position sensor, was used.
This device was fixed on the patient’s chest. The children are
observed through an infrared video camera and these data are
included in the PSG recording.

The total sleep time and time in the supine position and
non-supine positions were recorded. Using these values, the
oAHI in the different sleeping positions was calculated, ac-
counting for the number of obstructive apneas and hypopneas
per hour of total sleep time in supine and in non-supine sleep,
respectively [18].

Statistical analysis was performed using SPSS version 24.0
(SPSS Inc., Chicago, IL).

Normally distributed data are expressed as a mean and
standard deviation and non-normally distributed data are
expressed as a median (25th–75th percentile).

In this study, the presence or absence of positional OSA is the
main variable of interest. This variable was coded as a binary
variable.

Patient characteristics between positional and non-
positional OSA patients were compared by Student’s t test
or Mann–Whitney U test according to data distribution. Chi-
square test was performed for analyzing categorical variables.
When sample sizes were too small, Fisher’s exact test was
used for comparing categorical variables. The Wilcoxon
signed-rank test was used when comparing related samples.

The OSA severity in the supine (oAHI supine) and the non-
supine (oAHI non-supine) positions was correlated with age,
BMI z-score, and tonsil score, using the Spearman rank correla-
tion test.

A binary logistic regression was performed to identify in-
dependent factors associated with positional OSA. The inde-
pendent variables included were age, BMI z-score, history of
AT, and tonsil score. The significance level was set to p < 0.05.

Results

Data from 171 children were available for analysis. Patient
characteristics are displayed in Fig. 1.

The majority of study patients (n = 102; 60%) were non-
obese and non-syndromal children without a history of previ-
ous upper airway surgery.

Children were 5.8 ± 4.9 years old, mostly male (60.4%)
with ameanBMI z-score of 0.35 ± 1.81 and severe obstructive
sleep apnea with a median oAHI of 11.7/h (7.0–19.3). Most
children were younger than 6 years (n = 110).

OSA severity (oAHI) was not significantly different in
children with persistent OSA 9.4/h (5.7–18.0) compared to
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those without prior surgery 12.4/h (7.6–19.3) (p = 0.17).
Children with persistent OSA were older than those without
previous AT: 10.0 ± 5.2 vs 5.1 ± 4.4 years, respectively
(p < 0.001).

Children slept significantly longer in the non-supine posi-
tion (306 min, (177.2–426.4)) than in the supine position
(215.0 min (87.3–316.3)) (p < 0.001). The oAHI supine was
not significantly higher than the oAHI non-supine for the en-
tire study group: 11.1/h (6.8–18.8) vs 9.8/h (5.6–17.6), respec-
tively. In general, oAHI supine was not correlated with age,
BMI z-score, and tonsil score. The oAHI non-supine in con-
trast did correlate negatively with age (r = − 0.26; p < 0.01)
and BMI z-score (r = − 0.16; p = 0.03), and positively with
tonsil score (r = 0.22; p < 0.01).

Of the 171 children included in this study, 19% (n = 32)
fulfilled the criteria for POSA. The prevalence of POSAwas
22.2% in children with Down syndrome and this is not

significantly different from the 18.1% prevalence in non-
syndromal children. The prevalence of POSA in the different
subgroups of non-syndromal children is displayed in Fig. 2.
POSA was significantly more prevalent in non-syndromal
children with obesity (p = 0.02) or non-syndromal children
with a history of prior adenotonsillectomy (p = 0.03) com-
pared with the group of non-syndromal, non-obese children
without prior upper airway surgery.

The prevalence of POSA in the different age categories is
presented in Fig. 3.

The prevalence of POSA increased with age, and children
with POSA were significantly older than those without POSA:
9.4 ± 5.4 years vs 5.0 ± 4.4 years (p < 0.01). In the youngest age
category (< 6 years), there is no significant difference between
oAHI supine and oAHI non-supine. However, in the middle and
oldest age categories, a significant difference was found between
oAHI supine and oAHI non-supine (Table 1).

Patient characteristics and polysomnographic data for
POSA and non-POSA children among the entire study popu-
lation are presented in Tables 2 and 3, respectively.

There is no difference in gender or prevalence of DS be-
tween the POSA and the non-POSA groups. When analyzing
the entire study population, there is no difference in the num-
ber of children with a history of adenotonsillectomy between
POSA and non-POSA. The BMI z-score did not differ sig-
nificantly between children with or without POSA, but the
percentage of children with obesity was higher in the POSA
group (34.4% vs 18.0%; p = 0.04). The tonsil scores were
lower in the POSA group compared to the non-POSA group
(p = 0.049). In children with a history of tonsillectomy, oAHI
supine of 12.3/h (7.4–20.8) was significantly higher than
oAHI non-supine of 5.9/h (2.7–12.2) (p ≤ 0.006).

Figure 4 illustrates that children with POSA have less severe
OSA based upon oAHI compared to children without POSA.

Children with POSA had a lower total sleep time (TST)
than children without POSA, and for this reason, the other

Fig. 1 Patient characteristics and absolute number of patients in different
subgroups. UA = upper airway

Fig. 2 Prevalence of POSA in
different subgroups. N = the
number of children in each
subgroup
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time variables are shown as percentage of TST. Children with
POSA spent more time in the supine position (p = 0.03). They
also had a lower proportion of REM sleep, but when corrected
for age these differences disappeared.

To investigate which variables could predict the presence of
POSA, we performed a binary logistic regression analysis with
the following variables: age, BMI z-score, history of AT, and
tonsil score. Age was the only significant predictor of POSA
(p< 0.01), with an odds ratio of 1.2. (95% CI, 1.128–1.403).

In four subjects, REM sleep was not recorded properly during
PSG; their data were excluded fromREM-related analysis. In the
remaining 167 patients, the effect of REM sleep and the interac-
tion with sleep position were studied. oAHI during REM sleep
(18.9/h; 12.2–32.0) was significantly higher than the oAHI in
NREM sleep (7.5/h; 4.5–15.4) (p < 0.001).

The oAHI was higher in the supine (19.6/h; 8.8–33.8) than
in the non-supine position (14.5/h; 7.1–26.6) during REM
sleep (p = 0.006). This difference was not observed for
NREM sleep: oAHI 6.9/h (2.8–14.4) supine vs 6.8/h (2.8–
12.7) non-supine (p = 0.4). Although oAHI during supine
REM sleep was higher in children with POSA (20.4/h;
12.0–33.9) compared with non-POSA (18.5/h; 8.2–33.8), this
difference was not significant (p = 0.6).

To evaluate the effect of REM and NREM sleep on posi-
tional differences of oAHI, the ratio oAHI supine to oAHI
non-supine was calculated in REM sleep and in NREM sleep.
This ratio was not significantly higher in REM sleep than in
NREM sleep in POSA patients.

Discussion

This cross-sectional study aimed to investigate the prevalence
of POSA in children, to identify risk factors, and to investigate
the effect of sleep stage. The prevalence of POSAwas 19% in
a cohort of children with moderate to severe OSA. In addition,
the prevalence of POSAwas not significantly higher in chil-
dren with DS compared to non-syndromal children. Age was a
significant predictor of POSAwith an increasing risk as chil-
dren grow older. Based on the results of this study, the posi-
tional difference in OSA severity seems not to be influenced
by sleep stage (REM vs non-REM). Finally, as in adults, chil-
dren with OSA predominantly occuring in the supine position,
on average, have milder and less severe OSA (Fig. 4).

In our study, 19% of patients fulfilled the diagnostic criterion
of POSA defined as oAHI supine ≥ 2× oAHI non-supine [3].
This is different from previous reports where 9 to 31% of the
study patients fulfilled this criterion [8, 19]. These differences
may be related to sample size or study population. We included
children over a wide age span, with obesity, or a prior history of
upper airway surgery, and only excluded children with craniofa-
cial malformation or syndromic conditions other thanDown syn-
drome. The study population therefore represents a large clinical

Fig. 3 Prevalence of POSA in
different age categories

Table 1 oAHI in supine and non-supine positions according to age
category. Values are median (25th–75th percentile)

< 6 years 6–12 years* 12–18 years**

oAHI supine 11.2 (5.9–18.5) 11.1 (7.9–23.6) 11.0 (7.6–22.4)

oAHI non-supine 11.5 (6.6–20.8) 7.0 (2.7–14.1) 6.6 (3.4–9.8)

*p = 0.02; **p ≤ 0.001

Table 2 Demographical and clinical comparison POSA (n = 32) and
non-POSA (n = 139)

POSA Non-POSA p value

Age (years)* 9.41 (± 5.39) 4.99 (± 4.35) < 0.01

Gender (% boys) 50% 63.3% 0.2

BMI z-score* 0.45 (± 1.87) 0.34 (± 1.70) 0.7

% with obesity 34.4% 18.0% 0.04

% with down syndrome 18.8% 15.1% 0.6

% with history of AT 15.0% 12.9% 0.09

Tonsil score* 2.38 (± 1.32) 2.97 (± 1.23) 0.049

*Values are means (standard deviation)
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sample of children diagnosed with moderate to severe OSA in a
tertiary referral center during a 2-year period.

In adults, POSA is often defined as a supine to non-supine
AHI ratio of ≥ 2 but this definition is not universally accepted
[20]. Since the publication by Cartwright et al. in 1991, vari-
ous definitions for POSA in adults have emerged in literature
and more recently different subtypes were defined with differ-
ent clinical characteristics. The Amsterdam Positional OSA
classification (APOC) differentiates OSA patients into true

positional, non-positional, and multifactorial (OSA severity
partly influenced by position) [6]. However, at present, the
clinical role of subclassifying POSA in adults is unclear
[20]. Also in children, there is no consensus on the definition
of POSA, and the use of different criteria is likely to affect
POSA prevalence.

When defining Bpositional patients^ as children in whom
AHI supine is greater than AHI non-supine, the prevalence of
positional patients increases to 54% in the study by Nisbet

Table 3 Polysomnographic
comparison POSA (n=32) and
non-POSA (n=139). Values are
median (25th-75th percentile)

Variable POSA Non-POSA p value

TST (min) 513 (403–568) 550 (485–598) 0.01

oAHI (N/h) 9.4 (6.1–15.6) 12.8 (7.8–19.9) 0.02

RDI (N/h) 10.7 (6.9–17.2) 13.7 (9.1–21.8) 0.02

RERA index (N/h) 0.65 (0.0–3.3) 0.3 (0.0–2.4) 0.8

Mean saturation (%O2) 97.1% (96.5–97.5) 96.7% (95.5–97.6) 0.2

Min saturation (%O2) 89.5% (86.6–93.0) 88.0% (82.6–92.0) 0.09

oAHI supine (N/h) 13.6 (8.2–30.4) 11.0 (6.3–18.0) 0.01

TST supine (%) 54.8% (28.5–73.6) 37.2% (16.2–55.9) 0.03

oAHI non-supine (N/h) 4.0 (2.3–6.8) 11.3 (7.1–19.2) < 0.01

TST non-supine (%) 45.1% (26.4–71.6) 62.7% (44.2–83.8) 0.03

oAHI REM (N/h) 15.3 (8.5–22.8) 20.7 (13.0–33.5) 0.03

Time in REM (%) 24.9% (20.5–31.3) 28.0% (23.9–32.4) 0.02

oAHI REM supine (N/h) 20.4 (12.0–33.9) 18.5 (8.2–33.8) 0.6

Time in REM supine (%) 52.1% (34.5–82.7) 31.0% (12.3–53.8) < 0.01

oAHI REM non-supine (N/h) 5.8 (1.0–10.1) 16.3 (9.1–30.8) < 0.01

Time in REM non-supine (%) 47.9% (17.3–65.5) 68.9% (46.2–85.7) < 0.01

oAHI NREM (N/h) 5.6 (3.3–15.1) 7.8 (4.9–15.9) 0.08

Time in NREM (%) 72.9% (66.1–77.5) 69.2% (64.7–73.6) 0.04

oAHI NREM supine (N/h) 9.0 (4.4–31.1) 6.5 (2.7–13.7) 0.06

Time in NREM supine (%) 61.3% (28.8–72.6) 39.2% (16.8–58.6) 0.054

oAHI NREM non-supine (N/h) 3.1 (1.1–5.5) 7.7 (3.7–14.4) < 0.01

Time in NREM non-supine (%) 38.7% (27.4–71.2) 60.8% (31.3–83.2) 0.054

Fig. 4 Relationship between
OSA severity and POSA. Bars
represent the number of children
with and without POSA in each
OSA severity category
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et al. [19], 37% in the study by Cuhadaroglu et al. [8], and
56% in our study population. At least, questions remain about
the definition of POSA in children and whether adult criteria
are applicable to children.

We identified age as an important factor influencing the
severity and prevalence of POSA. In our study population,
the risk of getting POSA increased with 12% for each year
and the POSA group was significantly older than the group of
non-POSA children. This is in line with data published by
Zhang et al. [9] who concluded that the oAHI supine was
significantly higher in children aged 5–13 years.

The prevalence of POSAwas investigated in different sub-
groups of children with OSA. Although the number of pa-
tients in these subgroups is small, some trends could be
observed.

The prevalence of POSA in non-syndromal children with
persistent OSA following previous AT was 31%, which is
higher than the overall 18% of POSA in our study population.
OSA severity was not significantly different in children with
persistent OSA compared to those without previous AT but 13
out of 22 were obese. Since the prevalence of POSA in the
obese group was also much higher (30.3%), the higher prev-
alence in the AT group could be at least partially related to the
high prevalence of obesity. Nevertheless, after correction for
these factors through regression analysis, a history of AT and
obesity were not significant predictors of POSA in non-
syndromal children.

The relationship between degree of tonsillar hypertrophy
and POSA is unclear. In children with tonsil score 0, we ob-
served an oAHI supine that was significantly higher than oAHI
non-supine. This difference was not observed in children where
tonsils were still present (regardless of tonsillar size).

Only a few studies looked at the effect of tonsillar hypertro-
phy on AHI in different sleep positions with conflicting results.

Cuhadaroglu et al. [8] used video endoscopy to evaluate
the upper airway and concluded that OSA in children with
adenotonsillar hypertrophy is worse in the supine position.
Kim et al. [21] evaluated the influence of sleeping position
on the respiratory parameters in 19 children with OSA vs 31
children classified as habitual snorers. The AHI was signifi-
cantly higher in the supine position compared to the non-
supine position in the subpopulation of children with OSA.
In the control group, the difference in AHI between the supine
and non-supine positions was not significant. The authors
identified enlarged tonsils as contributing factors to the posi-
tional difference in AHI. The findings in these two small stud-
ies are different from those reported by Dayyat et al. [22]. In a
large study including 430 OSA children and 185 controls,
Dayyat et al. concluded that the presence of obesity increases
the effect of body position on respiratory disturbance while
tonsil size appeared to have no influence on positional differ-
ences in breathing during sleep. Our data suggest that absence
of tonsils (after tonsillectomy) in non-syndromic children is

associated with POSA but this effect may be partially mediat-
ed by age and obesity. Part of the difference between these
studies might also be related to the larger percentage (47.4%)
of obese children in the study by Dayyat et al. compared with
26.3% in the study by Kim et al. and 22.9% in our population
of non-syndromic children.

In line with previous studies [19, 23], the prevalence of
POSA in children with DS did not differ significantly from
the prevalence in non-syndromal children. Despite the high
prevalence of OSA in children with Down syndrome, they
do not have a higher prevalence of POSA.

The association between obesity and POSA in children
remains controversial [7, 8, 21]. The prevalence of obesity
was higher in children with POSA. When looking at OSA
severity in the obese subgroup, it was found that the oAHI
in the supine position was significantly higher than non-
supine and there was a negative correlation between BMI z-
score and oAHI non-supine. In that perspective, our data are in
line with those published by Dayyat et al. [7] who found that
the AHI supine was twice as high than the AHI in the prone
position in obese children. Obese children may be more sus-
ceptible to positional differences and the effect of gravity on
fat depositions surrounding the upper airway.

Overall, children spent a larger part of their sleep time in
the non-supine position, and only the children with POSA
spent more time in the supine. Thus, children with POSA
spent more time in the supine position which is their most
unfavorable sleep position. This could result in more sleep
fragmentation and makes them more symptomatic. Our find-
ing is in contrast with recent data reported byWalter et al. [24].
These authors studied children with OSA and non-snoring
controls within a small age range (3–5 years) and found that
all children spent significantly more time supine than in any
other sleep position, a difference that might be explained by
the broader age range in the present study.

Based on oAHI and RDI, it appears that children with POSA
have less severe OSA. This is consistent with the findings in
adults, where patients with POSA have milder disease [25, 26].

In children, OSAworsens during REM sleep, and pediatric
OSA is mainly a REM-related phenomenon [10, 11]. Our data
show an interaction between sleep state (REM vs non-REM)
and sleep position (supine vs non-supine).

oAHI in REM supine was significantly higher than oAHI
in REM non-supine. A difference that was not found during
NREM sleep suggesting that the effect of sleep position is
most pronounced during REM sleep. Children with POSA
had less REM sleep, a finding that might be related to the fact
that children with POSA were older than non-positional pa-
tients and the overall decrease in REM sleep with age. On the
other hand, Cartwright et al. observed that a large proportion
of adult patients had no REM sleep while sleeping supine and
the authors concluded that the supine sleeping position is not
well tolerated by positional patients during REM sleep [27].
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Our data also show that children with POSA experience more
severe apneas during REM sleep. In children with POSA, the
ratio of AHI supine to AHI non-supine was not significantly
different during REM as compared to NREM sleep. These
data indicate that the positional effect is present during all
sleep stages and that POSA is not worsening during REM
sleep. This is also in accordance with the data published in
adults were it has been observed that supine AHI is elevated
equally in both sleep stages compared to non-supine [27].

Data obtained during drug-induced sedation endoscopy in
adult patients showed that nearly all positional patients had a
partial improvement in upper airway collapse while in the
lateral position and that most reduction occurred at the level
of the tongue base and epiglottis [28]. Tongue base obstruc-
tion has been identified as an important cause of persistent
OSA in children following AT [29]. In the future, it would
be interesting to evaluate upper airway characteristics in chil-
dren with POSA through drug-induced sedation endoscopy or
imaging studies to further delineate the role of tonsillar hyper-
trophy and tongue base obstruction in the pathogenesis of
POSA in children. This could provide more insight into upper
airway characteristics of these patients and guide therapeutic
decision-making. In adults with POSA, positional modifica-
tion techniques aiming to prevent patients from sleeping su-
pine are a valuable treatment option [30–32]. Positional ther-
apy has occasionally been used in children as well, but cur-
rently there are no data available on the efficacy of this treat-
ment in children [33]. Positional therapy is a non-invasive
treatment option and its role in the management of POSA in
children should be evaluated in future studies.

There are some limitations to this study that should be
mentioned. Children with craniofacial malformations and
neuromuscular diseases were excluded. These diseases are a
risk factor for developing OSA and consequently could also
be a risk factor for POSA. Although we prospectively enrolled
all patients diagnosed with moderate to severe OSA in a 2-
year period, we cannot exclude referral bias because we serve
as a tertiary referral center and it might be not fully represen-
tative to extrapolate our data to the general pediatric popula-
tion. Third, sleep position was measured by means of a posi-
tion sensor fixed to the chest and confirmed by video analysis
obtained through infrared camera. In a recent paper by Walter
et al., sleep position was determined manually for each 30-s
epoch, and the authors did not rely on a position sensor [24].
These authors argued that this helped them to identify a Btrue
supine^ position vs a Bsemi-supine^ position where the head
and neck are in a lateral position relative to the trunk. Based
upon this measurement technique for sleep position, Walter
et al. concluded that 3–5-year-old children (non-snoring
controls and those with OSA) predominantly sleep in the su-
pine position, a finding that is in contrast with our present
data. Further studies should investigate the most accurate tech-
nique for measuring sleep position in children.

We choose to include only childrenwithmoderate to severe
OSA because this is clinically most relevant. In the pediatric
age group, an oAHI > 5/h with or without associated morbid-
ity has been used as an indication for treatment [16]. We can-
not exclude that our findings might have been different if we
had also included children with mild disease. In adults, POSA
is more common in patients with mild–moderate OSA but
definitions of mild and moderate disease are different from
those used in children.

Conclusions

Supine-dependent OSA is less prevalent in children compared
to adults. Although OSAworsens during REM sleep in chil-
dren, this was not the case for POSA. Age is a significant and
independent predictor of POSA with an increasing risk as
children grow older. Children with POSA have milder OSA
as compared to non-POSA children. Future studies should
reach a consensus about the definition of POSA in children,
assess POSA prevalence in specific subgroups of children,
and investigate upper airway characteristics in children with
POSA.
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