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Abstract
Purpose In children, the usual indications for continuous positive airway pressure (CPAP) are residual OSA after
adenotonsillectomy and/or persistent OSA due to obesity. Data concerning adherence (hours/night) following ambulatory
CPAP initiation are scarce.
Methods An observational cohort of 78 children was followed over 2 years. All exhibited sleep-disordered breathing (SDB)
symptoms, were assessed by polysomnography, and prescribed CPAP. CPAP was initiated at hospital for 10 children.
Results OSA children, mean age 10.4 ± 3.2 years, were mostly males (75.6%), with a mean body mass index of 21.2 ± 7.3 kg/m2,
and mean apnea+hypopnea index of 12.2 ± 10.6 events/hour. Seventy-two children were still on CPAP at 3 months, 63 at
6 months, 55 at 1 year, and 34 at 2 years. CPAP was discontinued thanks to rehabilitation programs, dento-facial orthopedics,
and/or weight loss. Mean CPAP adherence at 1, 3, 6, 12, and 24 months was respectively 6.1 ± 2.8, 6.2 ± 2.6, 6.2 ± 2.8, 6.3 ± 2.8,
and 7.0 ± 2.7 h/night. There was a trend towards higher CPAP adherence and younger age, primary versus middle/high school
attendance, higher baseline apnea+hypopnea index, and neurocognitive disorders.
Conclusion In our population, mean CPAP adherence defined in hours per night was high and did not decrease during the 24month follow-up. These findings support the feasibility of ambulatory CPAP initiation in non-syndromic OSA. The high CPAP
adherence is expected to be associated with improvements in neurocognition, and in metabolic and cardiovascular parameters.
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Introduction
In children, the prevalence of obstructive sleep apnea (OSA) is
estimated between 2 and 10% [1]. In non-syndromic OSA
(i.e., without neuromuscular disease or craniofacial malforma* I. Jullian-Desayes
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tion), the most frequent symptoms are snoring, restless sleep,
witnessed apneas, mouth breathing, neurobehavioral disturbances, and cardiometabolic comorbidities with somatic
growth retardation in severe cases. In children, weight loss,
treatment of nasal obstruction and upper airway inflammation,
adenotonsillectomy, and the rapid introduction of maxillary
expansion or orthodontic appliances are employed in a stepwise fashion with the goal of achieving complete resolution of
OSA. The most common indications for CPAP are residual
OSA after adenotonsillectomy and/or persistent OSA in obese
children. As in adults, CPAP generally suppresses nocturnal
and daytime symptoms and might reduce metabolic syndrome
and nonalcoholic fatty liver disease [2], as well as systolic
blood pressure [3] although no randomized controlled trial is
available in children. Ideally, CPAP titration is recommended
during polysomnography in a sleep clinic [4, 5]. Data regarding the efficacy of home-based CPAP titration for children are
lacking. CPAP adherence by children varies considerably
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between studies [4, 6, 7], and predictors of non-adherence are
probably specific to this population. To the best of our knowledge, data concerning long-term CPAP adherence and factors
impacting CPAP adherence in children are scarce. Thus, the
primary objective of this study was CPAP adherence and its
long-term evolution (24 months) in non-syndromic OSA children following the initiation of CPAP treatment at home or in
ambulatory care during a daytime therapeutic education session. A secondary objective was to determine the predictive
factors of CPAP adherence (or non-adherence).

CPAP initiation

78 OSA children

1 month

78 children under CPAP
3 CPAP stopped owing to AHI
normalization
2 lost to follow-up

3 months

72 children under CPAP
5 CPAP stopped owing to AHI
normalization
4 lost to follow-up

6 months

63 children under CPAP
4 CPAP stopped owing to
AHI normalization
4 lost to follow-up

Material and methods
12 months

Patients were prospectively recruited by a multidisciplinary network of centers (Lille, Valenciennes, Bordeaux;
France) synchronizing their efforts to improve the care
of children suffering from non-syndromic OSA. Written
informed consent was requested from both parents. CPAP
treatment was initiated strictly during a home visit by a
nurse or a technician, after an ambulatory daytime therapeutic education session including the child and parents or
overnight in hospital with either automated-mode
(autoCPAP) or a fixed pressure device. Clinical visits at
the sleep clinic were made at 1, 3, 6, 12, and 24 months
and the apnea-hypopnea index (AHI) was reassessed by
polysomnography at months 12 and 24 to inform the continuation or stop of CPAP.
Continuous data are presented as mean ± SD and categorical data as frequency and percentage. A mixed effect model
with a random patient effect was performed to study CPAP
adherence, and AHI. Statistical analyses were performed with
SAS 9.4.

Results
The cohort of 78 children aged 10.4 ± 3.2 years (5 to
17 years), with sleep-disordered breathing (SDB) symptoms and diagnosis confirmed by a polysomnography,
and indicated for CPAP treatment were followed for 2 years
(see flow chart Fig. 1). Apneic children were mainly males
(75.6%), with a mean body mass index (BMI) of 21.2 ±
7.3 kg/m2. Among them, 81.8% were snorers, 72.7% had
neurocognitive dysfunction, 84.4% had daytime fatigue,
and 36.4% had a family history of OSA. From baseline
polysomnography, the mean AHI was 12.2 ± 10.6 events/
hour and mean SpO2 was 96.5 ± 1.4%.
CPAP treatment was initiated at home for 42 children, after
daytime therapeutic education for 26 other children or in hospital for 10 children. Data were available for 72 patients up to
3 months, 63 up to 6 months, 55 up to 1 year, and 34 up to
2 years (Fig. 1). A significant number of children exhibited

55 children under CPAP
2 CPAP stopped owing to
AHI normalization
3 lost to follow-up and 16
not reevaluated since last
visit

24 months

34 children under CPAP

Fig. 1 Study flow chart

resolution of their symptoms and an AHI ≤ 2/h thanks to the
efficacy of alternatives to CPAP treatment, i.e., dento-facial
orthopedics (n = 1) or adenotonsillectomy (n = 9). Only 13
(16%) were lost to follow-up (2 at 3 months, 4 at 6 months,
4 at 12 months, and 4 at 24 months). Moreover, the last 20
children to be included have not yet been evaluated at
24 months. Mean CPAP adherence at 1, 3, 6, 12, and
24 months was respectively 6.1 ± 2.8, 6.2 ± 2.6, 6.2 ± 2.8,
6.3 ± 2.8, and 7.0 ± 2.7 h/night (Fig. 2). The mean nightly
duration of CPAP use did not decrease during long-term follow-up. In univariate analysis, there was a trend towards an
association between high CPAP adherence in hours per night
and younger age (p = 0.08), high AHI at diagnosis (p = 0.08),
primary versus middle/high school attendance (p = 0.06), and
neurocognitive disorders at baseline (p = 0.08).

Discussion
At 1 month, mean CPAP adherence was high (6.1 h/night)
and did not decrease during the 24-month follow-up. High
compliance (8.4 h/night) and a correction of OSA indices
at a mean of 12.3-month follow-up have already been
reported by Amaddeo et al. [8] in 31 children initiated
in an outpatient setting. However, their studied population
from a tertiary highly specialized center was heterogeneous including syndromic and non-syndromic children.
Our data suggest that initiating CPAP in an ambulatory
mode in non-syndromic OSA children is safe, acceptable,
and seemingly effective in the long term, reflecting tolerance and perceived benefits by children and their families.
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Fig. 2 Evolution of CPAP
adherence during the 24-month
follow-up
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The significant percentage of children found to have been
cured by an alternative strategy to CPAP at the annual
polysomnographic reassessments justifies periodic reevaluation for adjustment of the management plan. Our study
results conflict with the poor adherence reported by
Hawkins et al. [9], in which only 49% of children were
adherent (> 4 h/night). That study was conducted in the
USA without home care providers performing home
visits. CPAP adherence was assessed as the mean number
of hours per night because in France, data on Bnights per
week^ CPAP usage are not mandatory for reimbursement
and were not available in our dataset.
For many of our secondary endpoints, we only observed trends, and we acknowledge that the study might
lack power to achieve statistical significance. The trend
we observed towards an association between OSA severity and CPAP adherence is in contradiction to Hawkin’s
retrospective study [9], which reported that OSA (diagnostic AHI and degree of hypoxemia), therapeutic pressure, and residual AHI did not impact CPAP adherence.
The trend we found between age and CPAP adherence is
in line with the results of DiFeo et al. [10], who suggested
that educational programs for pediatric patients and their
families should differ with age range in order to improve
CPAP adherence [11], especially in adolescents with OSA
who need to be better supported in their use of CPAP
therapy [12]. The good CPAP adherence demonstrated
by our cohort is expected to be associated with improvements in neurocognition, quality of life [13], and metabolic and cardiovascular parameters. Specific integrated care
support at home is certainly an important factor in

n=72

n=63

n=55

n=34

improving self-efficacy when starting CPAP therapy in
children and young people with OSA [14].
To conclude, ambulatory CPAP initiation and follow-up is
less time-consuming and likely to be cost-effective for children
and their families. The effectiveness of alternatives to CPAP
(rehabilitation programs, dento-facial orthodontics, and weight
loss) is significant. CPAP is never initiated as a single therapy,
and a reevaluation by polysomnography is needed before pursuing or stopping CPAP as the child grows up.
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