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Overview

• Epidemiology of SDB in children with obesity

• Pathophysiology of SDB in children with obesity

• Diagnostics for SDB assessments 

• Treatment strategies in managing SDB in children with obesity

• Personalised management approach



Case History

• 4y referred by ENT with a 1-year history of OSA symptoms, recurrent croup with a 
background history of obesity. O/E: Grade 2 tonsils with good bilateral nasal airflow.

• Weight: 35.5kg, Height: 107cm, BMI: 31kg/m2 and BMI SDS +4

• Endocrinology and CEW clinic: 
• Genetics testing: Obesity panel,  PWS, microarray - negative
• Cortisol, TFT, metabolic syndrome work up within normal limits



Sleep assessment

• Feb 2022 (Oximetry)

Date Height (cm) Weight (kg) BMI (kg/m2) BMI SDS
14/4/2022 112.6 46 36.3 5.6
6/1/2022 110.1 37.6 31.02 5.1
3/6/2021 104 36.7 33.9 5.8
14/5/2021 107 35.5 31.01 +4



Sleep-Disordered Breathing (SDB) in children

• SDB is an umbrella term describing abnormal respiratory patterns and functions 
during sleep, including apnoea, hypopnoea, and hypoventilation. 

Siriwardhana 2020



Sleep-Disordered Breathing (SDB) in children



What does pOSA look like?



Obesity and OSA

• Obesity is a chronic disease and OSA is only one of the complications of 
obesity. Has OSA in paediatric obesity NOW BECOME a chronic disease?





Obesity and OSA

• High prevalence of OSA in up to 60% of obese children

• Total body weight, BMI and fat distribution all 
correlates with odds of having OSA.

• Higher BMI associated with higher prevalence
• BMI > 30: 26% with AHI > 15, 60% with AHI > 5
• BMI > 40: 33% with AHI > 15, 98% with AHI > 5 

(Valencia-flores 2000) 

• Every increase in waist or hip circumference by 13 to 
15cm increases OSA risk by x4

• Waist-hip ratio > 0.9 in  and ≧  0.85 in . 



Obesity, Ethnicity and OSA
• Beyond a normal BMI adjusted for age and gender, 

increases of 1kg/m2 of the BMI increases risk for OSAS 
by 12% and increase the number of apnoea and 
hypopneas per hour of sleep by 3%.

• In the Cleveland Children Sleep and Health Study 
including 850 children from 8 to 11 years of age, black 
American ethnicity is an additional risk for OSAS of 4-6 
times in obese children. 

• Asian children have an increased OSA risk due to more 
restrictive facial structures.



Pathophysiology of OSA in children with obesity

• Altered upper airway mechanics during sleep
✓ Increased parapharyngeal fat deposition →narrowed pharyngeal cross-sectional area → smaller 

upper airway → increased collapsibility of the pharyngeal airway
✓ Neck circumference : ≧ 17” in  and ≧  16” in 

• 45% of obese children with OSAS have evidence of adenotonsillar hypertrophy
✓ Could be due to overgrowth from hormonal changes associated with somatic growth
✓ Local or systemic inflammatory changes noted with childhood obesity (Gozal 2008)



Pathophysiology of OSA in children with obesity

• Chest wall mechanics and reduction in 
functional residual capacity (FRC) 
increases risk for SDB by mechanics of 
hypoventilation, atelectasis and ventilation 
perfusion mismatch, increases the work of 
breathing and fatigue.

• Hypoventilation may reduce upper airway 
motor tone

• Reduced lung volumes decreases airway 
stiffness by reducing the tracheal tethering 
effect and may further increase risk of 
airway collapse and OSA (Van de Graaff 
1988)





Sleep-Disordered Breathing (SDB) in children



Obesity and the associated co-morbidities



Bone metabolism and OSA

Of 150 children, 86 had OSAS

Ultrasound of calcaneum (QUS) to assess bone 
density by measuring SoS and BUA.

Results:
• OSAS seen mainly in obese children (84%)
• 57% had mod-severe OSA
• Lower physical activities scores
• Mean PO4 and Alk Phosp was low in OSAS 
• Lower SoS in OSAS → increasing the risk of 

secondary osteoporosis

Conclusion: QUS is a non-invasive tool to 
screen osteoporosis risks.



Screening tools (Questionnaires)

• A number of clinical scoring instruments have been developed including the OSA 
score (Brouilette 1984) , paediatric sleep questionnaire (PSQ) (Chervin 2007), and 
OSA-18 (Franco 2000), among others (Patel 2019)

• The diagnostic accuracy varies depending on the cutoff score and study population 
but is generally too low to be considered an alternative diagnostic method. 

• While they cannot accurately identify OSAS, questionnaires do have clinical utility in assessing the 
impact of OSAS on quality of life. 

• For example, the PSQ showed stronger correlation to behaviour, sleepiness, and quality of life 
metrics than polysomnogram parameters, leading the authors to suggest that PSQ score is a 
useful adjunct to polysomnography (Rosen 2015)



Pulse oximetry

McGill Oximetry Score (MOS):
• The McGill Oximetry Score (MOS) has been validated 

as a diagnostic tool for Obstructive Sleep Apnoea 
(OSA) in TD children. 

• However, its accuracy may be reduced in children with 
comorbidities. This is due to the higher likelihood of 
desaturations that arise from non obstructive causes, 
which can lead to false positive results .

• Although intermittent oxygen desaturations on 
overnight continuous pulse oximetry is highly 
suggestive of OSAS, not all children with OSAS exhibit 
nocturnal hypoxemia (Owen 1996) and therefore 
children with negative studies require follow-up 
polysomnography to rule out OSAS.



Pulse oximetry



Diagnosis of SDB



Diagnosis of SDB

• Polysomnography (PSG) as the Gold Standard:

• The American Academy of Sleep Medicine (AASM) scoring criteria are used for apnoeas 
and hypopnoeas, with the Apnoea-Hypopnoea Index (AHI) quantifying the severity of 
sleep apnoea.

• Severity classifications for children under 16 years include:
• Mild OSA: OAHI ⩾1 and <5 events·h−1

• Moderate OSA: OAHI ⩾5 and <10 events·h−1

• Severe OSA: OAHI ⩾10 events·h−1

• Central AHI (CAHI) ⩾5 events·h−1 is generally considered pathological, indicating 
central sleep apnoea (CSA) in children > 2 years.

• Nocturnal hypoventilation when partial pressure of carbon dioxide (PCO2) is 
>50 mmHg for >25% of total sleep time.

Berry RB, Version 2.6. Darien, American Academy of Sleep Medicine, 2020.



Home Sleep Apnoea Test (HSAT)

• Home studies better reflects the child's usual sleep patterns compared to the 
unfamiliar setting 

• Advantageous for children with Autism, complex medical needs, adolescents
• More consolidated sleep, makes it easier to obtain accurate and reliable data.
• Most patients found home PSG to be acceptable, with only 8% of participants 

retrospectively expressing a preference for a hospital-based study. 

• The technical acceptability for unmonitored home SS is reported to be around 81% 
improving to 87% in experienced settings. 

• Failures in home SS due to poor tolerance of the nasal flow sensors and the oximetry 
probe.

Ioan I J clin sleep Med 2020, Russo K Sleep Med 2021.



Management of OSA in children with obesity



Dietary weight loss can improve OSA

• Reduces upper airway collapse by modifying anatomy and 
function

• 13% weight loss decreased nasopharyngeal airway 
collapsibility in obese patients with OSA resulting in reduced 
AHI

• Improved pharyngeal and glottic function and significant 
decrease in AHI after 26kg weight loss in obese patients with 
OSA

• Weight loss may be helped by CPAP in obese with OSA in 
compliant vs non-compliant  (> 4 hour). 

• Losing 10% of weight will decrease the AHI (Apnoea 
Hypopnea Index) by 26%.

• 6 month of CPAP could reduce intra-abdominal visceral fat 
and serum leptin even in absence of weight loss 



Management of OSA in children with obesity
• If adenotonsillar hypertrophy is present, AT is first-

line treatment and significantly improves OSAS 
symptoms and polysomnogram parameters

• persistent OSAS is identified in 33–76% of obese 
children compared to 15–37% of non-obese children 
(Anderson 2016). 



Management of OSA in children with obesity



Medical therapy

• OSA being associated with increased inflammatory markers and pro-inflammatory 
cytokines, reasonable to hypothesize that local and system corticosteroids may be 
helpful.

• Tapia et al investigated role of Intranasal Corticosteroids (INCS) in a RDBCT.
• The AHI between group was not different at 3 and 12 months
• Symptomatology and neurobehavioral results were not significant different between groups. 
• ICNS had a drop in AHI from 7.2ev/hr to 3.7 ev/hr, p<0.01
• ICNS improved PSQ-SRDB and OSA-18 score
• Recommended in mild OSA for symptomatic improvement

• Evangelisti et al found systemic corticosteroid and INCS could be used to bridge 
treatment in children with severe OSA and awaiting AT. 

Tapia Chest 2022; Evangelisti Sleep Breathing 2022



PAP therapy in OSA

Kaditis AG Eur Respir J 2017; Fauroux B Eur Respir J 2022; Cielo CM Chest 2021, 
Juan F Masa et al. Thorax 2016;71:899-906
 





Our case continued….
Date Height (cm) Weight (kg) BMI (kg/m2) BMI SDS
14/4/2022 112.6 46 36.3 5.6
6/1/2022 110.1 37.6 31.02 5.1
3/6/2021 104 36.7 33.9 5.8
14/5/2021 107 35.5 31.01 +4



Our case continued…
Date Height (cm) Weight (kg) BMI (kg/m2) BMI SDS
16/11/2023 124.6 56 36.23 4.3
14/4/2022 112.6 46 36.3 5.6
6/1/2022 110.1 37.6 31.02 5.1
3/6/2021 104 36.7 33.9 5.8
14/5/2021 107 35.5 31.01 +4



Our case continued…

Date Height (cm) Weight (kg) BMI (kg/m2) BMI SDS
6/11/2024 130 58 34.1 4.2
16/11/2023 124.6 56 36.23 4.3
14/4/2022 112.6 46 36.3 5.6
6/1/2022 110.1 37.6 31.02 5.1
3/6/2021 104 36.7 33.9 5.8
14/5/2021 107 35.5 31.01 +4





Conclusion

• Obesity: BMI, neck circumference, wait to hip ratio - associated with OSA risks

• OSA may lead to weight gain and weight gain leads to OSA → CHRONIC DISEASE

• Sleep studies are essential

• Losing weight can improve OSA/lessen symptoms but there’s limited role for AT

• There are many promising techniques  and treatment with emerging evidence base, 
which may allow more personalised management care for the complexities of 
paediatric OSA. 
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