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Abstract 
 
Objectives: In children, obstructive sleep apnea (OSA) negatively impacts cognitive, behavioral, and physical 
health. While widely studied globally, treatment adherence remains a challenge. This study aimed to 
retrospectively analyze pediatric polysomnography data from 2015 to 2019, examining the types of sleep studies 
performed and the severity of OSA across pediatric age groups at Sultan Qaboos University Hospital (SQUH). It 
also evaluated treatment strategies, with a focus on the acceptance, adherence, and barriers to positive airway 
pressure (PAP) therapy. 

Methods: A retrospective review was conducted from January 2015 to December 2019. Data from 290 pediatric 
patients (1 week old to 12 years old) who had diagnostic sleep studies at SQUH were analyzed. Variables 
assessed included demographics, OSA severity, treatment modalities, and PAP therapy adherence outcomes. 

Results: Of the 290 patients (189 males [65.2%]), OSA was diagnosed in 249 (85.9%), with severe OSA in 167 
(67%). Multivariable logistic regression identified obesity (OR 3.08, 95% CI 1.61–5.86, p=0.0006) and Trisomy 
21 (OR 3.19, 95% CI 1.29–7.92, p=0.012) as independent predictors of severe OSA, while younger age was 
associated with increased severity (OR 0.87 per year, 95% CI 0.80–0.94, p=0.0007).​
PAP therapy was recommended for 100 patients, initiated in 82, and accepted by 55 (67%). Among those, 38 
(69%) achieved adherence. Major barriers included pressure intolerance, child refusal, and caregiver-related 
challenges. 

Conclusions: Severe OSA was highly prevalent among pediatric patients undergoing sleep studies, indicating a 
substantial disease burden. Despite clear recommendations, PAP adherence remained suboptimal, with pressure 
intolerance and caregiver-related factors as key barriers. Obesity and Trisomy 21 were significant contributors to 
disease severity. Tailored, multidisciplinary interventions are essential to improve PAP adherence and optimize 
pediatric OSA management. 
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Introduction 

Sleep is a critical component for healthy development in children, influencing various aspects of cognitive, 
emotional, and physical growth. Disruptions in sleep, particularly from conditions such as obstructive sleep 
apnea (OSA), have been shown to negatively affect neurocognitive development, behavior, and overall 
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well-being in pediatric populations.1–3 OSA is characterized by repetitive episodes of partial or complete upper 
airway obstruction during sleep, leading to intermittent hypoxia, fragmented sleep, and impaired restorative 
sleep processes.4 

While global studies have detailed pediatric OSA prevalence and management, data on treatment 
adherence and outcomes remain scarce. Pediatric OSA is managed globally with well-established protocols 
involving diagnostic polysomnography (PSG) and interventions ranging from surgical procedures to 
non-invasive therapies such as positive airway pressure (PAP). However, in some communities, the management 
of pediatric OSA faces unique challenges, including delayed diagnosis and limited access to treatment. 

OSA is often associated with comorbidities such as obesity, Trisomy 21, craniofacial anomalies and 
other genetic disorders. These conditions exacerbate the risk of OSA and complicate its management. Recent 
studies highlight that obesity is one of the most significant risk factors for pediatric OSA. Increased fat 
deposition in the upper airway leads to airway narrowing and collapsibility, exacerbating sleep-disordered 
breathing.5  

Furthermore, childhood obesity-related metabolic dysregulation influences systemic inflammation, 
which has been linked to increased OSA severity.6 These findings underscore the urgent need for weight 
management strategies as part of OSA prevention and treatment.  

Adenotonsillectomy remains the primary surgical intervention, in cases of adenoid and tonsillar 
hypertrophy while positive airway pressure (PAP) therapy is essential for persistent or complex cases, though 
adherence challenges persist especially in pediatric population.3,7 Factors influencing poor adherence include 
intolerance with pressure, psychological resistance, lack of caregiver understanding and engagement, and 
technical difficulties in managing the equipment.8  

The establishment of a Level 1 pediatric sleep study unit at Sultan Qaboos University Hospital (SQUH) 
in 2015 marked a significant milestone in Oman’s healthcare landscape. This facility, developed in accordance 
with international standards, became the first of its kind in the country dedicated to the diagnosis and 
management of pediatric sleep disorders, particularly sleep-disordered breathing (SDB). Limited regional data 
exist on pediatric OSA prevalence, severity, and treatment adherence in the Middle East, particularly in Oman. 
To address this gap, the present study retrospectively analyzes five years of data from the country’s pioneering 
Level 1 pediatric sleep laboratory, with the dual objectives of evaluating OSA prevalence and severity and 
identifying key barriers to the effective implementation and adherence of PAP therapy. The findings aim to 
generate evidence that can inform targeted interventions and guide the future development of pediatric sleep 
medicine both within Oman and the broader middle eastern region.  

 

Methods 
All pediatric patients (1 week old to 12 years old)  who underwent diagnostic sleep studies at Sultan Qaboos 
University Hospital (SQUH) during the study period were eligible for inclusion. Patients were included if their 
medical records contained complete demographic, clinical, and polysomnographic data. Patients with 
incomplete or missing key variables were excluded to ensure data accuracy and consistency. 

Data were extracted from the hospital’s electronic medical record (EMR) system. Variables collected 
included age, sex, sleep study findings, OSA severity, comorbid conditions, and treatment modalities (both 
surgical and non-surgical). 

OSA severity was categorized and classified based on the Obstructive Apnea–Hypopnea Index (OAHI) 
using American Academy of Sleep Medicine (AASM) guidelines. This classification system has been validated 
in recent studies and is widely used to guide clinical decision-making and predict outcomes.10 

The use of PAP therapy was recorded, including whether therapy was recommended, initiated, 
accepted, and adhered to. Acceptance was defined as agreement to continue PAP therapy for home use after 
initiation. Adherence was defined as usage of >4 hours per night on ≥70% of nights over a consecutive 30-day 
period, in accordance with AASM guidelines.9 Adherence data were obtained from device download reports, 
providing objective measures of therapy compliance. 



The study protocol was reviewed and approved by the Ethics Committee of the College of Medicine 
and Health Sciences at Sultan Qaboos University. All medical records were identified prior to analysis to ensure 
patient confidentiality and compliance with ethical standards. 

Descriptive statistics were used to summarize demographic data, OSA diagnoses, treatment modalities, 
and PAP therapy adherence rates. Categorical variables were compared using the Chi-square test or Fisher’s 
exact test, as appropriate. Continuous variables were analyzed using the independent samples t-test or 
Mann–Whitney U test based on data distribution. 

Multivariable logistic regression analysis was performed to identify independent predictors of severe 
OSA. Results were reported as odds ratios (ORs) with 95% confidence intervals (CIs). A p-value <0.05 was 
considered statistically significant. All statistical tests were two-tailed. 

This study was approved by the Ethics Committee of the College of Medicine and Health Sciences at 
Sultan Qaboos University (MREC #2457). All medical records reviewed in this study were de-identified prior to 
analysis to ensure patient confidentiality. 

 
Results 
 
A total of 290 pediatric patients underwent sleep studies at Sultan Qaboos University Hospital (SQUH). The 
cohort comprised 189 males (65.2%) with the majority 160 (55.2%) aged 5-12 years. Obstructive sleep apnea 
(OSA) was diagnosed in 249 patients (85.9%), with severe OSA being the most prevalent 167 (67%) [Table 1].  
  
 
Table 1: Patients' characteristics and demographic. 

Characteristic Details Percentage 
 
Total Number  

 
290 

 
 

 
Gender Distribution 

  

- Male 189 65.2% 
- Female 101 34.8% 
 
Age Categories 

  

- Infant (< 1 year) 23 7.9% 
- Toddler (1-2 years) 58 20.0% 
- 2-5 years 49 16.9% 
- >5-12 years 160 55.2% 

 
 

The distribution of OSA severity varied significantly across age groups. Infants (<1 year) and toddlers 
(1–2 years) exhibited the highest proportions of severe OSA, with 21 (91.3%) and 42 (72.4%) of cases, 
respectively, classified as severe. Among preschool-aged children (2–5 years), severe OSA was observed in 31 
(63.3%) of cases. In school-aged children (5–12 years), OSA severity was evenly distributed, with 73 (45.6%) 
classified as severe and a higher proportion presenting with mild to moderate OSA [Table 2]. Notably, while 
infants demonstrated the highest overall OSA diagnosis rate 21 (91.3%), severe OSA remained prominent in 
older children, particularly those aged 5–12 years. 
 
Table 2: The severity of OSA among children based on age group. 

Age Group Total (n) Normal Mild OSA Moderate OSA Severe OSA 
Infants (<1 yr) 23 1 (4.3%) 1 (4.3%) 0% 21 (91.3%) 
Toddlers (1–2 yrs) 58 8 (13.8%) 3 (5.2%) 5 (8.6%) 42 (72.4%) 
Preschool (2–5 yrs) 49 5 (10.2%) 8 (16.3%) 5 (10.2%) 31 (63.3%) 
School-age (5–12 yrs) 160 19 (11.9%) 39 (24.4%) 29 (18.1%) 73 (45.6%) 

OSA: Obstructive sleep apnea. 



 
Of the 249 patients diagnosed with obstructive sleep apnea (OSA), 41 had surgical interventions prior 

to the sleep study, predominantly adenotonsillectomy. Following the sleep study, surgical interventions were 
performed in 53 patients, with adenotonsillectomy remaining the most commonly performed procedure [Table 
3].  
 
 
Table 3: Summarizing the type of surgical interventions performed on patients with OSA:​
 

Type of Intervention Number of Patients 
Adenoidectomy 10 
Tonsillectomy 2 
Adenotonsillectomy 43 
Revised adenoidectomy 8 
Tracheostomy 7 
Oro-maxillary surgery 4 

 
Obesity was significantly associated with OSA severity, with 42 of 69 obese patients (60.8%) classified 

as having severe OSA. Additional comorbidities were also linked to disease severity:  Trisomy 21 was present in 
34 patients (27 with severe OSA) and asthma in 63 patients (37 with severe OSA) [Table 4]. 
 

Table 4: Association of obesity and comorbidities (trisomy 21 and asthma) with OSA severity in the study 
cohort. 

Category Comorbidity Number 
Obesity-related  
 Obesity 69 
 Prader-Willi Syndrome (PWS) 5 
 Bardet-Biedl Syndrome 2 
Syndromic/Genetic  
 Craniofacial Syndrome 9 
 Metabolic Conditions (e.g. MPS) 8 
 Neurometabolic Disorders 6 
 Chromosomal Deletion 1 
 Genetic Causes 47 
 Down Syndrome 34 
 Pyknodysostosis Syndrome 2 
 Sanjad-Sakati Syndrome 6 
Lung-related  
 Airways Malacia 2 
 Bronchiectasis 2 
 Childhood Interstitial Lung Disease (chILD) 1 
 Asthma 63 
Cardiac Cardiomyopathy 5 
Endocrine Hypothyroidism 5 
Developmental/Psychiatric 
 Developmental Delay 37 
 Autism 2 
 Attention Deficit Hyperactivity Disorder (ADHD) 7 

 
The total number of comorbidities exceeds the total number of patients, as some patients had more than one comorbid 
condition. 
 



Multivariable logistic regression analysis was performed to identify independent predictors of severe 
obstructive sleep apnea (OSA). Variables included in the regression model were age, obesity and Trisomy 21 
based on clinical relevance and prior literature. 

Younger age was significantly associated with increased odds of severe OSA (OR 0.87) per year 
increase, 95% CI 0.80–0.94, p=0.0007), indicating that the likelihood of severe disease decreases with 
increasing age.  
Obesity was a strong independent predictor, with obese children having approximately threefold higher odds of 
severe OSA compared to non-obese children (OR 3.08, 95% CI 1.61–5.86, p=0.0006). 
Trisomy 21 was also independently associated with severe OSA (OR 3.19, 95% CI 1.29–7.92, p=0.012). (Table: 
5).  
 
Table 5: Multivariable Logistic Regression Analysis of Predictors of Severe Pediatric Obstructive Sleep Apnea. 

Variable OR 95% CI p-value Interpretation 
Age 0.87 0.80 – 0.94 0.0007 Younger age → higher risk 
Trisomy 21 3.19 1.29 – 7.92 0.012 Significant predictor 
Obesity 3.08 1.61 – 5.86 0.0006 Strong predictor 

 
 

PAP therapy was recommended for 100 patients, of whom treatment was initiated in 82 patients. 
Among these, 55 patients accepted therapy (acceptance rate 67%). Adherence—defined as usage >4 hours/night 
on ≥70% of nights over 30 consecutive days—was achieved in 38 patients (69% of those who accepted; 46% of 
those who initiated therapy). Barriers to initiation and adherence included clinical improvement, transfer of care, 
financial constraints, pressure intolerance, and refusal by the child or caregivers [Figure 1–3]. 
 

 

Figure 1: Primary barriers to initiating positive airway (PAP) therapy among pediatric OSA patients moderate 
OSA. 



 

Figure 2: Primary barriers to initiating PAP therapy among pediatric OSA patients severe OSA. 

 

Figure 3: Reasons for non-compliance with PAP therapy in overall cohort of patients who were started on 
CPAP therapy. 

Discussion 

The findings from our study provide valuable insights into the burden, severity, and management of pediatric 
obstructive sleep apnea (OSA) at Sultan Qaboos University Hospital (SQUH), the only center in Oman offering 
comprehensive pediatric sleep medicine services. The high proportion of severe OSA cases observed in our 
cohort (167 patients, 67%) appears greater than the prevalence reported in the general pediatric population 
(1–13%).11 This discrepancy is likely attributable to the role of our institution as a tertiary referral center, 
resulting in a higher concentration of complex and severe cases. 



The distribution of OSA severity across pediatric age groups observed in our study is consistent with existing 
literature, highlighting the increased vulnerability of younger children to severe OSA. Specifically, infants (<1 
year) and toddlers (1–2 years) exhibited the highest proportions of severe OSA, affecting 21 patients (91.3%) 
and 42 patients (72.4%), respectively. These findings are supported by previous studies demonstrating that 
younger children are more susceptible to severe OSA because of anatomical and developmental factors.10 This 
trend is further reinforced by reports showing that children aged 1–5 years are at significantly increased risk of 
moderate-to-severe OSA, with one study reporting an odds ratio of 6.16 for this age group.10  

The high prevalence of severe disease in younger children is primarily attributed to adenotonsillar hypertrophy, 
which peaks between the ages of 2 and 6 years and contributes to upper airway obstruction during sleep.12 

In contrast, school-aged children (5–12 years) demonstrated a broader distribution of OSA severity, with 73 
patients (45.6%) classified as having severe OSA and higher proportions of mild and moderate disease. This 
shift may reflect the relative regression of lymphoid tissue with age, along with the increasing contribution of 
other risk factors, particularly obesity, in older children. 

The significant variation in OSA severity across age groups highlights the need for age-specific screening and 
intervention strategies. Early identification and treatment of severe OSA in children are crucial to prevent 
complications such as behavioral disturbances, cardiovascular morbidity, and impaired growth.1 

The higher prevalence of obesity among older children may further exacerbate airway obstruction through 
increased fat deposition around the upper airway and reduced neuromuscular compensation.13 Our findings align 
with current evidence indicating that obesity markedly increases the risk of severe OSA.10,14 A multicenter 
cohort study involving 818 children referred for sleep studies reported that 66.3% had moderate-to-severe OSA, 
with obesity identified as an independent predictor that more than doubled the risk (OR 2.08; 95% CI: 
1.35–3.19).10 Similarly, another study demonstrated that 53% of severely obese children had severe OSA, 
compared with 33% of children with less severe obesity, underscoring the strong association between obesity 
severity and OSA severity.15 These findings emphasize the importance of early identification and targeted 
management of OSA in obese children. Our results further confirm that obesity and Trisomy 21 are major 
independent contributors to severe pediatric OSA, consistent with international literature.25 

In our cohort, adenotonsillectomy was the most commonly performed surgical procedure, undertaken in 43 
patients. This finding aligns with established clinical guidelines recommending adenotonsillectomy as first-line 
therapy for children with significant adenotonsillar hypertrophy.1 Nevertheless, persistent OSA following 
surgery, particularly among children with comorbidities such as obesity and Trisomy 21, highlights the need for 
ongoing monitoring and consideration of adjunctive therapies such as positive airway pressure (PAP) therapy.3 

Our study also highlights the challenges associated with adherence to PAP therapy in pediatric populations. 
Although PAP therapy remains the gold-standard non-surgical treatment for OSA, adherence in our cohort was 
observed in 38 patients (69%), which is comparable to rates reported in other pediatric studies.8,16 While a 
30-day adherence period provides a standardized method for assessment; however, longer-term monitoring is 
necessary, particularly in pediatric population. 

Barriers to PAP adherence included intolerance with positive airway pressure, failure of acclimatization with 
interface, and caregiver-related challenges, all of which are commonly reported in pediatric OSA 
management.16–19 Behavioral interventions, including motivational interviewing and positive reinforcement 
strategies, have been shown to improve adherence by addressing psychological resistance and parental 
concerns.8,20 In addition, the use of child-friendly PAP interfaces and desensitization programs has been 
associated with greater acceptance and sustained therapy use.19 Incorporating such strategies into clinical 
practice may improve adherence rates and enhance long-term treatment outcomes in children with OSA. 

The comorbidities identified in our cohort including obesity and Trisomy 21 are well-established risk factors for 
both the development and exacerbation of OSA. Children with Trisomy 21, in particular, are at substantially 
increased risk of severe OSA. In our study, 27 of 34 patients (79%) with Trisomy 21 were diagnosed with severe 
disease. This increased vulnerability is attributed to craniofacial abnormalities, including macroglossia and 
midface hypoplasia, upper airway hypotonia, and adenotonsillar hypertrophy, all of which contribute to 
persistent airway obstruction.21–23 



Given this high disease burden, early screening and intervention are essential. Current recommendations 
advocate universal polysomnography screening by the age of four years, even in asymptomatic children with 
Trisomy 21, to facilitate timely diagnosis and treatment initiation.24 Furthermore, a multidisciplinary approach 
involving pediatric pulmonologists, otolaryngologists, sleep specialists, and geneticists is essential for 
optimizing patient outcomes. In addition to surgical management, adjunctive interventions such as 
myofunctional therapy, CPAP desensitization programs, and caregiver education may further improve long-term 
outcomes in this vulnerable population.4 

Future research should explore tailored intervention programs aimed at addressing caregiver concerns and 
improving treatment acceptance among young children. In addition, the development of multidisciplinary care 
teams to support both surgical and non-surgical management strategies may further enhance overall treatment 
outcomes. 

This study has several limitations. As a retrospective analysis, it may be subject to selection bias, and reliance 
on medical records may not fully capture patient-reported outcomes or actual adherence behaviors. In addition, 
key sociodemographic variables, including caregiver education, family structure, and household size, were not 
consistently documented and therefore could not be analyzed. The retrospective design was selected to enable 
efficient analysis of existing data while maintaining patient confidentiality. Despite these limitations, 
retrospective studies remain valuable for identifying clinical trends and informing future research directions. 
Prospective studies with inclusion of patient-reported outcomes are needed to validate and expand upon our 
findings regarding pediatric sleep disorders and treatment adherence. 

The findings from our study provide valuable insights into the burden, severity, and management of pediatric 
obstructive sleep apnea (OSA) at Sultan Qaboos University Hospital (SQUH), the only center in Oman offering 
comprehensive pediatric sleep medicine services. The high proportion of severe OSA cases observed in our 
cohort (167 patients, 67%) appears greater than the prevalence reported in the general pediatric population 
(1–13%).11 This discrepancy is likely attributable to the role of our institution as a tertiary referral center, 
resulting in a higher concentration of complex and severe cases. 

Conclusion 

In conclusion, our study highlights the substantial burden of pediatric OSA in Oman. Adenotonsillectomy 
remains the primary intervention; however, persistent OSA and challenges related to PAP adherence, especially 
among children with comorbidities underscore the need for multidisciplinary and individualized care. Future 
research should focus on strategies to sustain PAP adherence including structured caregiver education, 
motivational and positive reinforcement strategies, role of play therapist, pediatric friendly interfaces, and role 
of telemedicine in adherence monitoring to improve long-term compliance. Public health initiatives targeting 
childhood obesity are also essential to reduce the prevalence and severity of pediatric OSA. 

Disclosure​
The authors declare no affiliations with or involvement in any organization or entity with any financial or 
non-financial interest in the subject matter or materials discussed in this manuscript. 

References 

1.​ Marcus CL, Brooks LJ, Draper KA, Gozal D, Halbower AC, Jones J, et al. Diagnosis and Management of Childhood 
Obstructive Sleep Apnea Syndrome. Pediatrics. 2012 Sep 1;130(3):576–84. DOI: 10.1542/peds.2012-1671 

2.​ Menzies B, Teng A, Burns M, Lah S. Neurocognitive outcomes of children with sleep disordered breathing: A 
systematic review with meta-analysis. Sleep Med Rev. 2022 Jun;63:101629.  DOI: 10.1016/j.smrv.2022.101629 

3.​ Ehsan Z, Ishman SL, Soghier I, Almeida FR, Boudewyns A, Camacho M, et al. Management of Persistent, 
Post-adenotonsillectomy Obstructive Sleep Apnea in Children: An Official American Thoracic Society Clinical Practice 
Guideline. Am J Respir Crit Care Med. 2024 Feb 1;209(3):248–61. DOI: 10.1164/rccm.202310-1857ST 

4.​ Kaditis AG, Alonso Alvarez ML, Boudewyns A, Alexopoulos EI, Ersu R, Joosten K, et al. Obstructive sleep disordered 
breathing in 2- to 18-year-old children: diagnosis and management. Eur Respir J. 2016 Jan;47(1):69–94. DOI: 
10.1183/13993003.00385-2015 



5.​ Qian Y, Perret JL, Hamilton GS, Abramson MJ, Lodge CJ, Bui DS, et al. Early‐to‐Midlife Body Mass Index 
Trajectories and Obstructive Sleep Apnoea Risk 10 Years Later. Respirology. 2025 May;30(5):435–45. DOI: 
10.1111/resp.70002 

6.​ Chidambaram AG, Cielo CM, Chervoneva I, Spergel JM, Tapia IE. Nasal biomarker inflammatory profile in response to 
intranasal corticosteroids in pediatric obstructive sleep apnea syndrome. J Clin Sleep Med. 2025 Mar 7;jcsm.11604. 
DOI: 10.5664/jcsm.11604 

7.​ Mitchell RB, Archer SM, Ishman SL, Rosenfeld RM, Coles S, Finestone SA, et al. Clinical Practice Guideline: 
Tonsillectomy in Children (Update). Otolaryngol Neck Surg [Internet]. 2019 Feb [cited 2025 May 21];160(S1). 
Available from: https://aao-hnsfjournals.onlinelibrary.wiley.com/doi/10.1177/0194599818801757 

8.​ Bhattacharjee R, Benjafield AV, Armitstead J, Cistulli PA, Nunez CM, Pepin JLD, et al. Adherence in children using 
positive airway pressure therapy: a big-data analysis. Lancet Digit Health. 2020 Feb;2(2):e94–101. DOI: 
10.1016/S2589-7500(19)30214-6 

9.​ Berry RB, Budhiraja R, Gottlieb DJ, Gozal D, Iber C, Kapur VK, et al. Rules for Scoring Respiratory Events in Sleep: 
Update of the 2007 AASM Manual for the Scoring of Sleep and Associated Events: Deliberations of the Sleep Apnea 
Definitions Task Force of the American Academy of Sleep Medicine. J Clin Sleep Med. 2012 Oct 15;08(05):597–619. 
DOI: 10.5664/jcsm.2172 

10.​Unchiti K, Samerchua A, Pipanmekaporn T, Leurcharusmee P, Sonsuwan N, Phinyo P, et al. Clinical predictors of 
moderate-to-severe pediatric obstructive sleep apnea. Front Pediatr. 2024 Oct 25;12:1421467. DOI: 
10.3389/fped.2024.1421467 

11.​Lumeng JC, Chervin RD. Epidemiology of Pediatric Obstructive Sleep Apnea. Proc Am Thorac Soc. 2008 Feb 
15;5(2):242–52. PMID: 18250205 

12.​Kang M, Mo F, Witmans M, Santiago V, Tablizo MA. Trends in Diagnosing Obstructive Sleep Apnea in Pediatrics. 
Children. 2022 Feb 24;9(3):306. DOI: 10.3390/children9030306 

13.​Arens R, Sin S, Nandalike K, Rieder J, Khan UI, Freeman K, et al. Upper Airway Structure and Body Fat Composition 
in Obese Children with Obstructive Sleep Apnea Syndrome. Am J Respir Crit Care Med. 2011 Mar 15;183(6):782–7. 
DOI: 10.1164/rccm.201008-1249OC 

14.​Verhulst SL, Franckx H, Van Gaal L, De Backer W, Desager K. The Effect of Weight Loss on Sleep‐disordered 
Breathing in Obese Teenagers. Obesity. 2009 Jun;17(6):1178–83. DOI: 10.1038/oby.2008.673 

15.​Durham TA, Mansoor BS, Chorney SR, Mitchell RB, Najjar A, Johnson RF. Association Between Severe Obesity and 
Pediatric Obstructive Apnea—A Retrospective Case Series. Otolaryngol Neck Surg. 2025 May 14;ohn.1295. DOI: 
org/10.1002/ohn.1295 

16.​Xanthopoulos MS, Nelson MN, Eriksen W, Barg FK, Byars KC, Ishman SL, et al. Caregiver experiences helping 
children with Down syndrome use positive airway pressure to treat obstructive sleep apnea. Sleep Med. 2023 
Jul;107:179–86. DOI: 10.1016/j.sleep.2023.04.022  

17.​Carratù P, Dragonieri S, Quaranta VN, Resta O, Portincasa P, Palmieri VO, et al. One Year Follow-Up Assessment of 
Impact of Rigorous Diet Regimen and Adequate C-PAP Therapy on Obese Patients with Obstructive Sleep Apnea 
Syndrome: A Retrospective Study. J Clin Med. 2024 Oct 24;13(21):6360. DOI: 10.3390/jcm13216360 

18.​Frye SS, Fernandez‐Mendoza J, Calhoun SL, Gaines J, Vgontzas AN, Liao D, et al. Childhood obesity, weight loss and 
developmental trajectories predict the persistence and remission of childhood sleep‐disordered breathing. Pediatr Obes. 
2019 Jan;14(1):e12461. DOI: 10.1111/ijpo.12461 

19.​Blinder H, Momoli F, Holland SH, Blinder A, Radhakrishnan D, Katz SL. Clinical predictors of nonadherence to 
positive airway pressure therapy in children: a retrospective cohort study. J Clin Sleep Med JCSM Off Publ Am Acad 
Sleep Med. 2021 Jun 1;17(6):1183–92. DOI: 10.5664/jcsm.9162 

20.​Marcus CL, Rosen G, Ward SLD, Halbower AC, Sterni L, Lutz J, et al. Adherence to and Effectiveness of Positive 
Airway Pressure Therapy in Children With Obstructive Sleep Apnea. Pediatrics. 2006 Mar 1;117(3):e442–51. DOI: 
10.1542/peds.2005-1634 

21.​De Lausnay M, Verhulst S, Van Hoorenbeeck K, Boudewyns A. Obstructive Sleep Disorders in Down Syndrome’s 
Children with and without Lower Airway Anomalies. Children. 2021 Aug 12;8(8):693. DOI: 10.3390/children8080693 

https://pubmed.ncbi.nlm.nih.gov/18250205
https://doi.org/10.1002/ohn.1295


22.​Simpson R, Oyekan AA, Ehsan Z, Ingram DG. Obstructive sleep apnea in patients with Down syndrome: current 
perspectives. Nat Sci Sleep. 2018 Sep;Volume 10:287–93. DOI: 10.2147/NSS.S154723  

23.​Arens R, Muzumdar H. Childhood obesity and obstructive sleep apnea syndrome. J Appl Physiol. 2010 
Feb;108(2):436–44. DOI: 10.1152/japplphysiol.00689.200924. 

24. Gouthro K, Slowik JM, et al. Pediatric Obstructive Sleep Apnea. In: StatPearls [Internet]. Treasure Island (FL): 
StatPearls Publishing; 2025 [cited 2025 May 21]. Available from: http://www.ncbi.nlm.nih.gov/books/NBK557610/​
PubMed. PMID: 32491542 

25.Chamseddin BH, Johnson RF, Mitchell RB. Obstructive Sleep Apnea in Children with Down Syndrome: Demographic, 
Clinical, and Polysomnographic Features. Otolaryngol Head Neck Surg. 2019 Jan;160(1):150-157. doi: 
10.1177/0194599818797308. Epub 2018 Aug 28. PMID: 30149781 

 

 


	 
	Methods 

