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ABSTRACT

Introduction and purpose

The diagnosis of OSA in children is based on clinical symptoms and polysomnography
(Apnea-Hypopnea Index >1 or hypoventilation). The ICSD-3 (International Classification of
Sleep Disorders - Third Edition) guidelines are also utilized. Diagnostics are supported by pulse
oximetry, lateral nasopharyngeal X-ray, cephalometry, fiberoptic endoscopy, and magnetic
resonance imaging of the upper respiratory tract. OSA is associated with serious complications,
including behavioral disorders, cardiovascular complications, metabolic disorders, and growth
disturbances. Children with OSA also experience learning difficulties and lower school
performance. Treatment includes adenotonsillectomy, CPAP/BIPAP therapy, surgical
procedures, weight reduction, and pharmacotherapy. The effectiveness of treatment may be



limited, particularly in obese children. Post-treatment monitoring of patients is necessary due

to the risk of residual symptoms.

Material and methods
The literature available in Pubmed and Google Scholar databases was conducted using

the key words.

Results

Data indicate that OSA occurs in approx. 5% of children, especially during the
preschool years and adolescence. Symptoms include loud snoring, respiratory pauses,
behavioral disorders, school difficulties, and daytime sleepiness. Polysomnography remains the
cornerstone of diagnosis, supported by the PSQ and modified STOP-BANG questionnaires.
Untreated OSA leads to metabolic, cardiovascular, and neurobehavioral complications.
Treatment includes adenotonsillectomy, PAP therapy, weight reduction, pharmacotherapy, and

orthodontic management.

Conclusions

Obstructive sleep apnea in children is a disorder with significant health consequences,
requiring prompt diagnosis and tailored treatment. Adenotonsillectomy is the primary treatment
method, with additional therapies applied to patients with persistent symptoms or

contraindications to surgery.
Keywords:

obstructive sleep apnea; children; diagnosis; treatment; snoring; polysomnography;

adenotonsillectomy

Introduction

Obstructive sleep apnea (OSA) is classified as a sleep-disordered breathing condition,
characterized by repetitive, intermittent, and/or prolonged partial and/or complete obstruction

of the upper airways [1,2,4,7,9]. This results in ventilation disturbances, despite continuous



respiratory effort, which in children leads to, among other things, growth disorders, metabolic
complications, cardiovascular issues, behavioral changes, psychomotor hyperactivity, or school
difficulties [1,4,7,9,10]. OSA in the pediatric population differs significantly from the adult
population in terms of etiology, clinical presentation, and complications. Therefore, this patient

group requires an appropriate approach to diagnosis and treatment [1,3,7,11].
Material and methods

This paper is a narrative review. Scientific publications concerning obstructive sleep
apnea in children, covering epidemiology, clinical presentation, diagnosis, and treatment
methods, were analyzed. Source material was obtained from databases such as PubMed, Google
Scholar, and ScienceDirect, using keywords. The review includes original articles, review
papers, and scientific society guidelines published mainly within the last two decades.
Additionally, classic and recent works cited in the source literature were included. The selection

was made based on the currency, reliability, and clinical utility of the discussed data.
Description of the state of knowledge
Epidemiology

The prevalence of obstructive sleep apnea (OSA) in children is approximately 5% and
affects all age groups within the pediatric population [1]. The disorder occurs more frequently
in boys than in girls [3]. Two periods can be distinguished in which peak incidence is observed.
The first occurs in preschool-aged children, for whom early diagnosis of sleep disorders is
particularly important. This group is characterized by a higher prevalence of OSA compared
with the general pediatric population, with adenoidal hypertrophy being the main cause.
According to a recent systematic review, after excluding outliers, this prevalence ranges from
12.8% to 20.4% [2,5]. Furthermore, data indicate that the prevalence of OSA in this age group
has increased in recent years, suggesting a gradual escalation of the problem in the preschool
population. The second peak in incidence is observed during adolescence, primarily due to the

increased prevalence of obesity in this age group [2].
Clinical Presentation

Obstructive sleep apnea (OSA) in children is characterized by a broad spectrum of

symptoms, the severity and manifestation of which depend on the disease stage, age, ethnicity,



and socioeconomic factors [6]. Clinical manifestations are typically divided into nocturnal and

diurnal symptoms [4].

Nocturnal symptoms include loud snoring; respiratory pauses observed by caregivers or other
observers; mouth breathing; paradoxical chest movements; and restless or fragmented sleep [7].
Symptoms of the urinary system also frequently co-occur, such as frequent awakenings for

urination and nocturnal enuresis [1,2].

Regarding diurnal symptoms, behavioral disturbances are observed, including increased
irritability, impulsivity, aggression, and depressive symptoms [7]. Additionally, difficulties
with concentration, attention deficits, reduced learning capacity, mood swings, and excessive
daytime sleepiness may occur. A feeling of dry mouth and a shift from nasal to oral breathing
patterns are also frequently reported [2,8,9]. Untreated obstructive sleep apnea can lead to
numerous complications resulting mainly from recurrent hypoxemia, underscoring the
importance of early symptom identification and the implementation of appropriate diagnostics
[10,11].

Diagnosis

The diagnosis of OSA requires:
- obtaining a detailed medical history to confirm the presence of clinical symptoms,

- performing a physical examination, including assessment of the craniofacial

structures, chest, and the size of the palatine tonsils,

- conducting ancillary tests, including polysomnography [12].
The patient history may be based on the Pediatric Sleep Questionnaire (PSQ), in which a
positive result is defined as eight or more affirmative responses (Tab. 1) [13,14]. Studies also
indicate that a modified STOP-BANG questionnaire can be used in children, with a score of

three or more points suggesting an increased risk of OSA (Tab. 2) [15].



Tab. 1.

snore more than halfseen your child stoptend to breath throughdoes not seem to listen

the time? breathing during thethe mouth during thewhen  spoken  to
night? day? directly.
always snore? have a dry mouth onHas difficulty
waking in the morning?organizing tasks and
activities.
snore loudly? occasionally wet theis easily distracted by
bed? extraneous stimuli
have ‘heavy’ or loud wake up  feelingfidgets with hands or
breathing? unrefreshed in  thefeet or squirms in seat.
morning?
have trouble breathing, have a problem withis ‘on the go’ or often
or struggle to breathe? sleepiness during theacts as if ‘driven by a
day? motor’.

have a teacher or otherinterrupts or intrudes

supervisor  commenton others (e.g.,

that your child appearsinterrupts

sleepy during the day? conversations or
games).

is it hard to wake up

your child in the

morning?

does your child wake

up with headaches in

the morning?

did your child stop

growing at a normal

rate at any time since

birth?

IS your child

overweight?

Tab.2

Smoring.  BMI(Body Mass Index)> 95. percenty!
Tiredness ~ Academic problems

Information should also be collected regarding nocturnal and daytime symptoms, the presence

of comorbidities associated with OSA (such as neurobehavioral deficits, daytime sleepiness,

arterial hypertension, or developmental delays), as well as the presence of snoring [7].



Polysomnography (PSG) should include: recording respiratory movements,measurement of
oxygen  saturation, airflow assessment, sleep  staging  (electrooculogram,
electroencephalography, electromyography), electrocardiography, and audio-video recording
[16]. The ICSD-3 (International Classification of Sleep Disorders - Third Edition) guidelines

are helpful in the diagnostic process and indicate the need to meet the following two criteria:

1. Presence of clinical symptoms, such as snoring, breathing difficulties during sleep,
daytime sleepiness, hyperactivity, behavioral problems, or learning difficulties [17,18].

2. PSG findings confirming at least one of the following (1) at least one obstructive
respiratory event (obstructive apnea, mixed apnea, or hypopnea) per hour of sleep [18,19],
(2) the presence of obstructive hypoventilation, defined as a persistent CO: level > 50
mmHg for at least 25% of total sleep time, associated with symptoms such as snoring,

inspiratory airflow flattening, or paradoxical thoracoabdominal movements [18,19].

OSA may be classified as mild (AHI 5-15/h), moderate (AHI 15-30/h), or severe (AHI >30/h)
[16]. Ancillary diagnostic tests may include lateral nasopharyngeal radiography, cephalometry,
fiberoptic endoscopy, and magnetic resonance imaging of the upper airway [16]. Nocturnal
pulse oximetry may aid in diagnosis. This test has a high positive predictive value (>90%) but
a low negative predictive value (47%) compared with PSG; therefore, negative results cannot
be used to exclude OSA [20].

Complications

The presence of obstructive sleep apnea in children is associated with numerous
consequences, such as: behavioral and neurocognitive disorders, cardiovascular diseases,
growth and endocrine disorders, and metabolic impairment. These have a significant impact on
reducing the patient's quality of life [4,7]. The pathogenesis of complications is based on

recurrent incidents of hypoxia, changes in intrathoracic pressure, and fragmented sleep [4,21].

Behavioral Complications In children, behavioral disorders such as hyperactivity, aggression,

anxiety, depressive mood, psychosocial disorders, and nocturnal enuresis have been observed

[71.

Cardiovascular Complications Obstructive sleep apnea in children can lead to, among other

things, arterial hypertension, pulmonary hypertension, rhythm disorders, and changes in the



arteries. The pathogenesis of arterial hypertension is multifactorial. Cyclical hypoxia and
hypercapnia in children with OSA lead to the activation of the sympathetic nervous system and,
consequently, to an increase in catecholamine levels, which results in elevated blood pressure.
[11, 22] The correlation of arterial hypertension in children suffering from OSA is less
pronounced than in adults with the same condition [23]. However, in children with persistent
sleep apnea, it is associated with a 3-fold higher likelihood of developing elevated blood
pressure during adolescence. It is important to initiate treatment early to prevent long-term
cardiovascular consequences [24]. A consequence of severe OSA can be pulmonary
hypertension, and even the development of cor pulmonale. This is a severe complication of
obstructive sleep apnea in children [14,25]. In this patient group, there is also an increased risk
of arrhythmias, ischemic heart disease, and stroke [11].

Metabolic and Endocrinological Complications Left untreated, OSA can lead to dyslipidemia,
insulin resistance, growth hormone secretion disorders, and other metabolic disturbances in
children [26]. Metabolic syndrome, underpinned by obstructive sleep apnea, develops through
the following mechanisms: changes in the function of the hypothalamic-pituitary-adrenal axis,
an increase in serum cortisol concentration (which is a result of increased ACTH -
adrenocorticotropic hormone - levels), increased sympathetic activity, and the formation of
reactive oxygen species. The metabolic processes occurring in OSA are presented in the figure
below [11].
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Underlying growth disturbances are increased energy expenditure and reduced

production of growth hormone, which is secreted mainly at night [4].

Neurocognitive Complications These disorders include, among others, impaired memory,
attention deficits, and disruption of school and cognitive functions [7]. Children affected by
OSA achieve lower academic results compared to their healthy peers [27]. This is particularly
evident in language, arts, mathematics, and other science-related subjects [21]. Intelligence
quotient (1Q) scores are only subtly lower, and most patients fall within the standard range of

general intellectual abilities [21].

The complications of obstructive sleep apnea are interrelated and have a significant impact on
the patient's general condition. Many of them are linked and have a complex effect on the
patient's health status. It is a condition with multisystemic consequences that can be prevented

through the implementation of appropriate treatment [11].
Treatment

The treatment of OSA requires a combination of different therapies, aiming to eliminate
the breathing disturbances that occur during sleep. OSA in children requires an individualized

approach to treatment, as there is no single effective therapy for all patients [1].

In children with adenoidal/tonsillar hypertrophy, which is one of the main causes of OSA,

adenotonsillectomy is the treatment of choice [1,4].

Recently, this practice has been called into question. Studies have shown variable results, with
an AHI of 1 or less achieved in 50-70% of children, while effectiveness was reduced, for
example, in obese children [28]. It has been shown that adenotonsillectomy alone may be
insufficient in children because, despite the procedure, patients continue to have problems with
oropharyngeal obstruction, resulting in mouth breathing—a complication of tonsillar
hypertrophy—as tissue removal is not synonymous with the establishment of nasal breathing
during sleep [1,29]. Despite this, adenotonsillectomy is considered the most effective surgical
therapy in the pediatric population, leading to an improvement in polysomnographic parameters
in a significant portion of patients [1].

Depending on the cause of the apnea, procedures such as septoplasty or maxillomandibular

surgery may also be used [4].



Another option in the treatment of OSA is positive airway pressure (PAP) therapy, which is
effective for patients in whom OSA persists despite adenotonsillectomy, who have
contraindications to surgery, or who have additional risk factors for OSA such as obesity or
craniofacial anomalies [1,4]. Two types of PAP are used in OSA therapy: CPAP (Continuous
Positive Airway Pressure) and BiPAP (Bilevel Positive Airway Pressure) [4,30]. Regardless of
the type of PAP used, patients show significant improvement in sleepiness, snoring, AHI, and
saturation levels [1,31]. Additionally, in patients with persistent OSA despite
adenotonsillectomy who started PAP treatment, a significant improvement in OSA symptoms
and polysomnographic parameters was demonstrated [1,31]. However, it should be
remembered that although studies confirm the effectiveness of PAP therapy for OSA in the
pediatric population, adherence to this therapy is a major barrier to its effectiveness [1].
Therefore, PAP is not recommended as first-line treatment for OSA patients for whom
adenotonsillectomy is an option, but it remains useful in children who do not respond as

expected to surgery or in whom it is contraindicated [1].

In patients presenting with mild OSA symptoms, effective treatments include weight reduction,

pharmacotherapy, and orthodontic treatment [32].

Intranasal steroids have shown efficacy in the treatment of mild OSA in the pediatric population
[1,33]. They contribute to moderate improvement in patients with mild OSA and to a reduction
in adenoidal tissue, but the clinical effects are small [1,33,34]. Therefore, the use of intranasal
steroids may be considered for the treatment of mild OSA, but they should not be regarded as
the primary treatment for moderate or severe OSA [1]. Additionally, drugs from the leukotriene
antagonist group, including montelukast, used both as monotherapy and in combination with
intranasal steroids, show a statistically significant, but small, change in AHI in children with
mild OSA [1,35,36]

Despite treatment, patients should be monitored due to the risk of residual symptoms appearing

after treatment completion [31].
Conclusions

Obstructive sleep apnea (OSA) in children is a sleep-related breathing disorder
associated with a range of developmental, cognitive, metabolic, and cardiovascular
complications. Clinical manifestations encompass both nocturnal and diurnal symptoms,

including snoring, apneic episodes, impaired attention, and hyperactivity. In younger children,
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adenotonsillar hypertrophy represents the predominant etiology, whereas obesity is the main
contributing factor in older children. Management strategies include adenotonsillectomy,
positive airway pressure therapy, pharmacological treatment, and orthodontic interventions,
tailored according to disease severity and underlying cause. Early recognition and systematic

follow-up are essential to prevent severe, multi-systemic sequelae.

Disclosures

Conceptualization: Maria Ochwat and Oliwia Osiak

Methodology : Maria Ochwat, Anna Piecha

Software: Jagoda Pawlak , Maria Ochwat and Oliwia Osiak

Check: Sara Ortowska, Jagoda Pawlak, Anna Piecha, Maja P¢kala

Formal analysis: Oliwia Osiak, Lukasz Bednarczyk and Katarzyna Niedziotka
Investigation: Maria Ochwat and Michat Oborski

Resources: Anna Piecha, Jagoda Pawlak, Lukasz Bednarczyk

Data curation: Oliwia Osiak, Sara Orlowska, Maja P¢kala

Writing-rough preparation: Katarzyna Niedziotka, Michat Oborski
Writing-review and editing: Maja Pe¢kala, Oliwia Osiak, Jagoda Pawlak, Anna Piecha
Visualization: Lukasz Bednarczyk

Supervision: Katarzyna Niedziotka, Michat Oborski

Project administration: Maria Ochwat

All authors have read and agreed with the published version of the manuscript.

Funding Statement

Study did not receive special funding.

Institutional Review Board Statement
Not applicable.

Informed Consent Statement

Not applicable.

Data Availability Statement

Not applicable.

Acknowledgments

Not applicable.

11



Conflict of Interest Statement

The authors of the paper report no conflicts of interest

References

1.

Marcus, C. L., Brooks, L. J., Draper, K. A., Gozal, D., Halbower, A. C., Jones, J., Lehmann,
C., Schechter, M. S., Ward, S. D., Sheldon, S., Shiffman, R. N., & Lehmann, C. (2012).
Diagnosis and management of childhood obstructive sleep apnea syndrome. Pediatrics,
130(3), e714—e755. https://doi.org/10.1542/peds.2012-1672

Leung, T. N., Cheng, J. W., & Chan, A. K. (2021). Pediatrics: How to manage obstructive
sleep apnea syndrome. Drugs in Context, 10, 2020-12-5. https://doi.org/10.7573/dic.2020-
12-5

Goodwin, J. L., Kaemingk, K. L., Mulvaney, S. A., Morgan, W. J., O’Connor, T., Witmans,
M., & Quan, S. F. (2005). Clinical screening of school children for polysomnography to
detect sleep-disordered breathing: The Tucson Children’s Assessment of Sleep Apnea
study (TUCASA). Journal of Clinical Sleep Medicine, 1(3), 247-254.

Solano-Pérez, E., Coso, C., Castillo-Garcia, M., Aragon, A., Garcia-Sanchez, A.,
Martinez-Martinez, A., & Navarrete, P. (2023). Diagnosis and treatment of sleep apnea in
children: A  future perspective is needed. Biomedicines, 11(6), 1708.
https://doi.org/10.3390/biomedicines11061708

Magnusdottir, S., & Hill, E. A. (2024). Prevalence of obstructive sleep apnea among
preschool-aged children in the general population: A systematic review. Sleep Medicine
Reviews, 73, 101871. https://doi.org/10.1016/j.smrv.2023.101871

Yang, Q., Huang, X., Lin, Y., Chen, K., Lu, Q., Lin, W., Wang, X., Teng, Y., Jiang, P.,
Patil, S., & Zheng, Y. (2024). Exploring the multifaceted landscape of pediatric obstructive
sleep apnea: Insights into prevalence, severity, and coexisting conditions. Nature and
Science of Sleep, 16, 359-368. https://doi.org/10.2147/NSS.S452221

Manivannan, P. C., Silla, S. S., & Penmetcha, S. (2021). Obstructive sleep apnea in

children — A review. International Journal of Dentistry and Oral Science, 8(2), 1447—

12



10.

11.

12.

13.

14.

1452. https://doi.org/10.19070/2377-8075-21000319

Alonso-Alvarez, M. L., Canet, T., Cubell-Alarcé, M., Martinez-Costa, C., Gozal, D.,
Martinez-Garcia, M. A., ... SEPAR. (2011). Consensus document on sleep apnea—
hypopnea syndrome in children (full wversion) [Translated title]. Archivos de
Bronconeumologia, 47(Suppl. 5), 0-18. https://doi.org/10.1016/S0300-2896(11)70026-6

Gulotta, G., Iannella, G., Vicini, C., Meccariello, G., Cammaroto, G., Pelucchi, S., ... de
Vito, A. (2019). Risk factors for obstructive sleep apnea syndrome in children: State of the
art. International Journal of Environmental Research and Public Health, 16(18), 3235.
https://doi.org/10.3390/ijerph16183235

Mussi, N., Forestiero, R., Zambelli, G., Laurino, S., Vanni, A., Doria, E., & Mezzanotte,
D. (2023). The first-line approach in children with obstructive sleep apnea syndrome
(OSA). Journal of Clinical Medicine, 12(22), 7092. https://doi.org/10.3390/jcm12227092

Thomas, S., Patel, S., Gummalla, P., Sabharwal, S., & Yalamanchili, S. (2022). You
cannot hit snooze on OSA: Sequelae of pediatric obstructive sleep apnea. Children, 9(2),
261. https://doi.org/10.3390/children9020261

Mazurkiewicz, H., & Grygalewicz, J. (2008). Obstructive sleep apnea (and
hypoventilation) syndrome in children [Translated title]. Postepy Nauk Medycznych, 21(9),
618-622.

Chervin, R. D., Hedger, K., Dillon, J. E., & Pituch, K. J. (2000). Pediatric Sleep
Questionnaire (PSQ): Validity and reliability of scales for sleep-disordered breathing,
snoring, sleepiness, and behavioral problems. Sleep Medicine, 1(1), 21-32.
https://doi.org/10.1016/S1389-9457(99)00009- X

Krzeski, A., & Burghard, M. (2018). Obstructive sleep-disordered breathing in children —
An important problem in light of current European guidelines [Translated title].
Otolaryngologia Polska, 72(5), 9-16. https://doi.org/10.5604/01.3001.0012.1570

13



15.

16.

17.

18.

19.

20.

21.

22.

23.

Combs, D., Goodwin, J. L., Quan, S. F., Morgan, W. J., & Parthasarathy, S. (2015).
Modified STOP-Bang tool for stratifying obstructive sleep apnea risk in adolescent
children. PLOS ONE, 10(11), e0142242. https://doi.org/10.1371/journal.pone.0142242

Wiodarska, A., & Doboszynska, A. (2016). Obstructive sleep apnea syndrome in children
[Translated title]. Pediatria i Medycyna Rodzinna, 12(3), 242-248.
https://doi.org/10.15557/PiMR.2016.0024

Kaditis, A. G., Alonso Alvarez, M. L., Boudewyns, A., Alexopoulos, E. I., Ersu, R.,
Joosten, K., ... Verhulst, S. L. (2016). Obstructive sleep-disordered breathing in 2-18-
year-old children: Diagnosis and management. European Respiratory Journal, 47(1), 69—
94. https://doi.org/10.1183/13993003.00385-2015

Sateia, M. J. (2014). International Classification of Sleep Disorders—Third Edition:
Highlights and modifications. Chest, 146(5), 1387-1394.
https://doi.org/10.1378/chest.14-0970

Dehlink, E., & Tan, H. L. (2016). Update on pediatric obstructive sleep apnea. Journal of
Thoracic Disease, 8(2), 224-235. https://doi.org/10.3978/j.issn.2072-1439.2015.12.04

Kennedy, J. D., & Waters, K. A. (2005). Investigation and treatment of upper-airway
obstruction: Childhood sleep disorders I. Medical Journal of Australia, 182(8), 419-423.
https://doi.org/10.5694/].1326-5377.2005.tb06763.x

Brockmann, P. E., & Gozal, D. (2022). Neurocognitive consequences in children with
sleep-disordered  breathing:  Who is at risk?  Children, 9(9), 1278.
https://doi.org/10.3390/children9091278

Chan, K. C.-C., Au, C. T., Hui, L. L., Wing, Y. K., & Li, A. M. (2020). Childhood OSA
is an independent determinant of blood pressure in adulthood: Long-term observational
study. Thorax, 75(5), 422-431. https://doi.org/10.1136/thoraxjnl-2019-213692

Kulus, M., Krauze, A., & Bartosiewicz, W. (2007). Obstructive sleep apnea in children
[Translated title].  Advances in  Respiratory  Medicine, 75(1), 23-27.

14



24,

25.

26.

27.

28.

29.

30.

31.

https://doi.org/10.5603/ARM.27938

Fernandez-Mendoza, J., He, F., Calhoun, S. L., et al. (2021). Association of pediatric
obstructive sleep apnea with elevated blood pressure and orthostatic hypertension in
adolescence. JAMA Cardiology, 6(10), 1144-1151.
https://doi.org/10.1001/jamacardio.2021.2003

Maloney, M. A., Ward, S. L. D., Su, J. A, et al. (2022). Prevalence of pulmonary
hypertension on echocardiogram in children with severe obstructive sleep apnea. Journal
of Clinical Sleep Medicine, 18(6), 1629-1637. https://doi.org/10.5664/jcsm.9944

Blechner, M., & Williamson, A. A. (2016). Consequences of obstructive sleep apnea in
children. Current Problems in Pediatric and Adolescent Health Care, 46(1), 19-26.
https://doi.org/10.1016/j.cppeds.2015.10.007

Gozal, D. (1998). Sleep-disordered breathing and school performance in children.
Pediatrics, 102(3), 616—620. https://doi.org/10.1542/peds.102.3.616

Huang, Y. S., & Guilleminault, C. (2017). Pediatric obstructive sleep apnea: Where do we
stand? Advances in Otorhinolaryngology, 80, 136-144.
https://doi.org/10.1159/000470885

Lee, S. Y., Guilleminault, C., Chiu, H. Y., et al. (2015). Mouth breathing, “nasal disuse,”
and pediatric sleep-disordered breathing. Sleep and Breathing, 19(4), 1257-1264.
https://doi.org/10.1007/s11325-015-1154-6

Parmar, A., Baker, A., & Narang, I. (2019). Positive airway pressure in pediatric
obstructive  sleep apnea. Paediatric  Respiratory  Reviews, 31, 43-51.
https://doi.org/10.1016/j.prrv.2019.04.006

Uong, E. C., Epperson, M., Bathon, S. A., & Jeffe, D. B. (2007). Adherence to nasal
positive airway pressure therapy among school-aged children and adolescents with

obstructive sleep apnea syndrome. Pediatrics, 120(5), e1203.

15



32.

33.

34.

35.

36.

https://doi.org/10.1542/peds.2007-0184

Bitners, A. C., & Arens, R. (2020). Evaluation and management of children with
obstructive sleep apnea syndrome. Lung, 198(2), 257-270.
https://doi.org/10.1007/s00408-020-00342-5

Alexopoulos, E. I., Kaditis, A. G., Kalampouka, E., et al. (2004). Nasal corticosteroids for
children with snoring. Pediatric Pulmonology, 38(2), 161-167.
https://doi.org/10.1002/ppul.20150

Berlucchi, M., Salsi, D., Valetti, L., Parrinello, G., & Nicolai, P. (2007). The role of
mometasone furoate aqueous nasal spray in the treatment of adenoidal hypertrophy in the
pediatric age group: Preliminary results of a prospective, randomized study. Pediatrics,
119(6), €1392. https://doi.org/10.1542/peds.2006-2015

Goldbart, A. D., Goldman, J. L., Veling, M. C., & Gozal, D. (2005). Leukotriene modifier
therapy for mild sleep-disordered breathing in children. American Journal of Respiratory
and Critical Care Medicine, 172(3), 364-370. https://doi.org/10.1164/rccm.200412-
17340C

Kheirandish, L., Goldbart, A. D., & Gozal, D. (2006). Intranasal steroids and oral
leukotriene modifier therapy in residual sleep-disordered breathing after tonsillectomy and
adenoidectomy in children. Pediatrics, 117(1), e61. https://doi.org/10.1542/peds.2005-
0798

16



