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Abstract
Obstructive sleep apnoea (OSA)2 occurs commonly and more severely in children and adolescents
with obesity. The increasing prevalence of obesity is associated with an increasing prevalence of
OSA. The clinical approach to OSA in children with obesity has not been standardized. This review
focused on the updated evidence available regarding clinical approaches to OSA in children with
common obesity.
Keywords: Pediatric, obstructive sleep apnea, polysomnography, positive airway pressure, sleep,
sleep-disordered breathing.

Abbreviations:
AHI: Apnoea–Hypopnoea index
ATH: Adenotonsillar Hypertrophy,
BMI: Body mass index,
DISE: Drug-Induced Sleep Endoscopy,
EDS: Excessive Daytime Sleepiness,
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INCS: Intranasal Corticosteroids,
MRI: Magnetic Resonance Imaging,
OSA: Obstructive Sleep Apnoea,
PAP: Positive Airway Pressure,
PSG: Polysomnography,
SCR: Sleep Clinical Record,
SDB: Sleep Disordered Breathing,
T&A: Adenotonsillectomy,
UPPP: Uvulo Palate Pharyngo Plasty

Introduction
The prevalence of childhood obesity has increased at an alarming rate over the past decades, with major
short- and long-term negative health implications. Simultaneously, the prevalence of obstructive sleep
apnoea (OSA) has also increased. From 1975 to 2016, the mean body mass index (BMI) trend in children
and adolescents increased globally [1]. For every increment in BMI of 1 kg/m2 above the 50th percentile,
the risk of OSA increases by 12% [2]; therefore, the severity of OSA is proportional to the degree of
obesity [3]. Approximately 25–45% of children with obesity have OSA [4] compared with 2–4% of their
counterparts with a normal weight [5]. In children, the typical OSA presentation of Aden tonsillar
hypertrophy (ATH) and failure to thrive has been predominantly replaced by that of poor weight control
and obesity [6]. The presence of obesity in children with OSA increases OSA-related morbidity. Thus,
recognizing residual OSA in children with obesity should become a priority to prevent subsequent longterm complications.

Childhood Obesity
Obesity and overweight in children are defined based on the BMI, a simple tool used in the clinical
setting. However, this definition slightly differs between different organizations based on the BMI and
percentile cut-off point used (Table 1) [7]. Obesity is diagnosed based on the calculation of the BMI,
which is then plotted on a special growth chart concerning the child’s age and sex. Several other methods
have been used to define obesity, such as waist-to-hip ratio, and dual-energy X-ray absorptiometry,
which are more accurate for evaluating obesity than BMI; however, its application in the clinical settling
is difficult and more complex. BMI is the standard diagnostic tool to assess obesity and overweight in
children and adolescents. Because children's BMI varies with age, a single definition cannot be used.
Using BMI percentile charts in children can improve its diagnostic accuracy and

utility

(https://www.cdc.gov/growthcharts/ clinical_charts.htms).
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Table 1. BMI and percentiles
Definitions of childhood

CDC

WHO

IOTF

Overweight

85th-95th

85th-97th

91st

Obesity

>95th

>97th

99th

obesity

CDC: Center for Disease Control and Prevention, WHO: World Health Organisation: International
Obesity Taskforce.

Obstructive Sleep Apnoea
Sleep-disordered breathing (SDB) is not a distinct disease, but rather a broad spectrum of sleep-related
breathing disorders. At the low end of the severity spectrum of SDB is primary snoring, defined as
observed snoring without apnoea, abnormalities in gas exchange, or excessive arousal. This disorder is
further classified into frank OSA, of varying severity, and upper airway resistance syndrome. The latter
includes fragmented sleep due to increased respiratory effort related to arousal but is distinguished by
the fact that oxygenation is not affected. OSA is an important clinical entity within the spectrum of SDB,
characterized by repeated episodes of prolonged partial or complete upper airway obstruction during
sleep, resulting in gas exchange abnormalities and sleep fragmentation. OSA is common among adults,
and is becoming increasingly common among children, and is currently recognized as a major public
health concern [8] [5] [9] [10].

Diagnosis
History and physical examination
OSA causes both nocturnal and diurnal symptoms. The most common nocturnal symptom is snoring.
However, symptoms alone have a high negative predictive value and are not reliable to detect OSA in
snoring children [11]. The extent to which OSA affects a child’s daytime function in school or their
quality of life (QOL) can be assessed clinically via pediatric sleep questionnaires [12]. Neurobehavioral
sequelae often exist and are thought to be a result of the effects of chronic intermittent hypoxemia and
fragmented sleep on the prefrontal cortex (the area of the brain associated with the ability to plan and
organize) [13], [14]. Cognitive dysfunction in children with OSA is dose‑dependent; the effect appears
even in children with mild OSA and is marked in those with moderate-to-severe OSA [15]. A
comprehensive assessment of sleep hygiene should be performed. The physical examination should
include both evaluations of risk factors, such as tonsillar hypertrophy and obesity, and examination for
potential consequences of OSA, such as systemic hypertension and signs of pulmonary hypertension
(Table 2).
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Table 2. Common symptoms and signs of obstructive sleep apnoea
Nocturnal symptoms

Snoring
Increased breathing effort
Witnessed apnoea
Restless sleep
Oral breathing
Sleeping in unusual positions/hyperextended neck
Secondary nocturnal enuresis

Diurnal symptoms upon waking

Difficulty waking in the morning
Irritability and anger upon waking
Early morning headache

Diurnal symptoms

Learning difficulties
Excessive daytime sleepiness
Behavioural disturbances
Unusual aggressiveness, and even social withdrawal

Physical examination

Failure to thrive or obesity
Craniofacial abnormalities, adenoidal face
Underlying syndromes: e.g. Down syndrome, Pierre Robin
syndrome
Nasal and oral cavity: high arched palate, crowded
oropharynx, adenotonsillar hypertrophy, lingual tonsil
enlargement, reduced peritonsillar space, large tongue
Signs of long-standing obstruction: pectus excavatum,
Harrison’s sulcus
Signs of pulmonary hypertension such as loud P2
Systemic hypertension
Nervous system examination: hypotonia

To differentiate between primary snoring and OSA, the Sleep Clinical Record (SCR), a simple PSGvalidated tool based on three elements, can be used: physical examination, subjective symptoms, and
clinical history; the clinical history analyses behavioral and cognitive problems. Patients with a total
SCR score of 6.5 or more are considered to be positive for OSA, with an 80% sensitivity [16].
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Polysomnography
Polysomnography (PSG) is the gold standard to use for the diagnosis and assessment of the severity of
OSA. The criteria for a PSG diagnosis require either ≥1 obstructive sleep events or obstructive
hypoventilation. The latter is identified by the partial pressure of end-tidal CO2 (PETCO2) of >50 mm
Hg for >25% of sleep time and/or arterial oxygen desaturation coupled with snoring, paradoxical
thoracoabdominal movement, or flattening of the nasal airway pressure waveform [17]. Obstructive
apnoea is defined by the absence of nasal airflow, despite the presence of chest and abdominal wall
movement for a duration of at least two breaths, whereas obstructive hypopnoea refers to a decrease in
nasal airflow of 50% from the baseline, accompanied by a fall in oxygen saturation of 3% and/or arousal
from sleep.
The severity of OSA is expressed as the mean number of apnoea and hypopnoea episodes per hour of
sleep (apnoea–hypopnoea index, AHI); severity is ranked as mild (AHI 1–5), moderate (AHI 5–10), or
severe OSA (AHI >10) [18]. There is controversy regarding the indication for PSG in children. The
American Academy of Sleep Medicine [19], American Academy of Pediatrics [9], and European
Respiratory Society guidelines [20] recommend PSG for all children when the clinical assessment is
suggestive of OSA. However, the American Academy of Otolaryngology-Head and Neck Surgery [21]
favors the limited use of PSG in high-risk groups, including children <2 years of age; those with obesity,
Down syndrome, craniofacial abnormalities, neuromuscular disorders, sickle cell disease, or
mucopolysaccharidoses; or when there is discordance between the history of OSA and tonsillar size
upon physical examination.

Cervical ultrasonography
The calculated tonsil volume on a cervical ultrasound has been demonstrated to match the actual tonsil
volume in children. Without the risk of radiation or need for sedation, ultrasonography is a safe
diagnostic tool for tonsil diseases. As a novel approach for assessing obstructive tonsillar hypertrophy
in children, ultrasonic assessment has recently been recognized for assessing the tonsillar size. It is a
new, safe, and easily applicable modality used in children, which may provide value and guidance as a
decision-making tool for tonsillectomy. The degree of airway obstruction due to tonsillar hypertrophy
can be objectively determined by ultrasonography in children. An inter tonsillar distance /transverse
length of the tongue base ratio of 0.3 or less is compatible with obstructive tonsillar hypertrophy [22]
[23].
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Upper airway visualization
Multiple radiological images are currently available to visualize upper airway abnormalities in children
with OSA. In clinical practice, it is reserved for diagnosis and management in children with comorbid
conditions and complex upper airway abnormalities. Lateral neck radiography (cephalometry),
fluoroscopy, and computed tomography are performed while the patient is awake and in an upright
position; thus, these procedures may not represent the collapse of the upper airway during sleep.
Furthermore, they provide a certain amount of radiation exposure. Given these limitations, novel
techniques, including dynamic magnetic resonance imaging (MRI) and drug-induced sleep endoscopy
(DISE), have emerged as alternatives for better direct visualization of the upper airway, pinpointing areas
causing obstruction and guiding further surgical intervention and tailored personalized treatment
strategies [24]. It is important to note that these modalities are useful as an adjunct to PSG to identify
levels of obstruction and treatment selection, but are not meant to replace the gold standard of PSG
[25].

MRI sleep study
MRI is a useful tool for identifying and localizing isolated or multiple anatomic and dynamic causes of
residual OSA, which can then be targeted surgically [26]. MRI studies affect treatment decisions in >50%
of complex OSA cases [27]. They are usually ordered by an otolaryngologist familiar with the use of the
MRI sleep study to direct surgical procedures, who can then offer a suitable surgical option following
standard protocols [28]. An anesthesiologist is also required to induce general anesthesia in children
with critical or difficult airways. Studies concerning MRI-directed surgical outcomes are rare; however,
a meta-analysis of 68 patients revealed that all studies reported a reduction in AHI. The mean change
in AHI was significant at -7.37 (95% confidence interval (CI), -10.42 to -4.32; p<0.001, I2=0%), as was
the change in minimum arterial oxygen saturation (SaO2) at 3.53% [29]. Currently, the majority of
institutions do not use MRI studies routinely in their clinical approach to residual OSA [28].

Drug-induced sleep endoscopy
DISE consists of a flexible endoscopic exploration of the upper airway under conscious sedation. Propofol
causes dose-dependent excessive muscle relaxation and airway collapse, which presents as steady
narrowing of the pharyngeal airway in infants, or the epiglottis in older children [30]. The
dexmedetomidine and ketamine protocol, which induces sedation that mimics non-rapid eye movement
sleep, is safe and often used for pediatric DISE [31]. The main aim of DISE is to create an upper airway
condition analogous to that during sleep. DISE enables the dynamic evaluation of upper airway changes,
identification of the area of obstruction, and subsequent surgical treatment planning [32]. A DISEdirected surgical procedure is a sensible step in children with residual OSA post adenotonsillectomy
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(T&A) who are unable to tolerate, or unwilling to adopt, positive airway pressure (PAP) therapy [33]. The
most

common

DISE‑directed

surgical

procedures

in

children

include

lingual

tonsillectomy,

supraglottoplasty, nasal surgery, revision adenoidectomy, uvulopalatopharyngoplasty (UPPP), and
posterior midline glossectomy [34].
Despite the increasing popularity in using the DISE technique, there are few studies evaluating
outcomes after DISE-directed surgical procedures. A small retrospective study found that DISE, using
dexmedetomidine/ketamine, was useful to predict at least one site of obstruction, even in patients with
rapid eye movement–predominant OSA. DISE-directed outcomes resulted in improvements in the mean
AHI, total sleep time, sleep efficiency, saturation nadir, and proportion of patients with AHI <5 after
surgery. However, in this study, more children with moderate or severe OSA were included than those
with mild OSA [35]. A small prospective study of 20 healthy children with residual OSA after T&A
reported a decreased mean AHI, from 6.1 to 1.9, following DISE-directed surgical procedures [36]. DISE
should only be performed after expert evaluation. Any procedures that require sedation in children with
OSA should be carried out with caution since they can affect both the upper airway muscle tone and
ventilatory response, which could lead to respiratory decompensation [37].

Management
Multidisciplinary approach
OSA management in children with obesity is challenging and requires a multidisciplinary approach with
comprehensive longitudinal assessments from an expert team, including specialists in sleep,
pulmonology, otolaryngology, endocrinology, nutrition, and behavioral science. Current evidence
supports the connection between OSA and cardiometabolic morbidity in the pediatric population.
Correspondingly, children with severe OSA are often referred to a cardiologist before surgery, as are
children with explicit cardiac manifestations (elevated blood pressure or signs of pulmonary
hypertension). Fig. 1 demonstrates the suggested management approach in children with obesity and
snoring. The evaluation of residual OSA should focus on identifying the causes of upper airway
obstruction using physical examination, DISE, or MRI. Intervention should be tailored according to the
needs of the patient and should address the symptoms, sites of obstruction, and any preference for
surgical versus medical management. Early identification can prevent short- and long-term
complications, not only in childhood but also in adulthood.
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Fig. 1. Suggested approach to the management of children with obesity and snoring
Orange: OSA severity; blue: treatment portions; green: expert evaluation
†Expert Evaluation: Pulmonology, otolaryngology, sleep medicine, endocrinology, dietetic. OSA:
obstructive sleep apnoea, UARS: upper airway resistance syndrome, CPAP: continuous positive airway
pressure, PSG: polysomnography.
*Dietary modification, exercise, and lifestyle changes are necessary for all children with obesity.

Management:
Surgical management
Adenotonsillectomy
There is little doubt that hypertrophy of the upper airway lymphoid tissue is the primary contributor to
OSA in children, as 50% of children with obesity and OSA have ATH. The American Academy of
Pediatrics clinical practice guidelines recommend T&A as the first line of management [9]. Many studies
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have delineated that children with obesity and OSA benefit less from T&A compared to children with a
normal weight [38], [39], suggesting that obesity may play a decisive role in the pathogenesis of OSA. A
cross-sectional, multicentre, prospective study showed a reduction in the severity of OSA experienced
by the majority of children with obesity and moderate-to-severe OSA and ATH who underwent T&A;
however, >40% had residual OSA [40]. The reason for the high failure rates is unclear; however, some
studies have suggested some possibilities.
In a study by Nandalike et al., 21 children with obesity and OSA were evaluated before and after T&A
via MRI of the head, obtained while they were awake, and volumetric analysis of the upper airway and
surrounding tissues. Their results revealed significant residual adenoid tissue and an increase in the
volume of the tongue and soft palate post-T&A [41]. Similarly, a randomized, childhood T&A trial was
designed to evaluate the efficacy of early T&A versus monitoring with supportive care in a cohort of 397
children with OSA (AHI >2) or an obstructive apnoea index of >1/h. Among these, 135 children were
obese (BMI >95th percentile). In those undergoing early T&A (n=194), the residual OSA was significantly
greater in children with obesity compared to those who were not obese—32% vs 15%, respectively (odds
ratio: 2.69; 95% CI: 1.33–5.45) [38]. Thus, pre-and post-T&A sleep studies should be conducted among
children with obesity and OSA.
Other airway surgeries
Uvulopalatopharyngoplasty
UPPP aims to enlarge the retropalatal airways by resecting the posterior and anterior lateral pharyngeal
pillars and eradicating the uvula and posterior portion of the palate. UPPP has no role in pediatric OSA
and is not widely performed in children as it may be associated with velopharyngeal insufficiency,
dysphagia, and nasopharyngeal stenosis [42]. Studies on UPPP are spare and so far demonstrate poor
efficacy [43]. The available case series that showed some beneficial use of UPPP when combined with
adenotonsillectomy was in children with a neurological impairment who had significant obstructive
apnoea localized to the posterior oropharynx, however that improvement was temporary [44].
Other surgical management options
Bariatric surgery
Bariatric surgery in children is more effective than conventional weight management strategies and is
plausible when children with OSA are morbidly obese, more skeletally mature, and have failed organized
trials of behavioral weight loss [45]. The benefits of bariatric surgery in maintaining QOL after 10 years
are unclear. Kalra et al. [46] enrolled 34 children with obesity (mean BMI, 57±10.1 kg/m2; range, 48–
87 kg/m2) who underwent gastric bypass surgery. Before surgery, 19 children (56%) were diagnosed
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with OSA (AHI >5). After surgery, 10 children with OSA returned for follow-up sleep studies after an
average of 5.1 months. After a mean weight loss of 58 kg, the median AHI decreased from 9.10 to 0.65
(p<0.01). OSA persisted in 10% of the children after weight loss.
A recent controlled prospective study was performed on the clinical course of OSA obese adolescent and
young adults after vertical sleeve gastrectomy or gastric bypass using PSG before and at 3 and 5 weeks
after bariatric surgery. The baseline mean (range) age of participants was 17.8 (15.4–20.7) years, with a
body mass index of 55.2 (41.3–61.6) kg/m2 and had a median apnoea hypopnea index (AHI) of 15.8
(7.1–23.8) events/hour. AHI declined postoperatively from baseline by 9.2 events/hour (95% confidence
interval: 3.8 to 14.5) at 3 weeks (P = .002) and 9.1 events/hour (95% confidence interval: 3.8–14.5) at 5
weeks (P = .002); there was no significant change from 3 to 5 weeks in AHI.
Leptin decreased and orexin levels increased significantly by 3 weeks postoperatively. This study
concluded that adolescents and young adults with OSA respond early and out of proportion to weight
loss after metabolic and or bariatric surgery. Thus, weight-independent factors may at least in part be
responsible for the early improvement of OSA postoperatively [47]. There is an obvious need for
prospective well-controlled studies to evaluate the long- and short-term efficiency of different
management modalities as well as the degree of weight loss and their effect on OSA in children with
obesity. Additionally, the effect of weight loss in comparison to continuous PAP (CPAP) should be
evaluated.
Non-surgical management
Positive airway pressure therapy
PAP therapy is commonly used to treat children with moderate-to-severe residual OSA or as a primary
intervention in children with no evidence of upper airway lymphoid tissue hypertrophy. PAP is used to
mechanically stent the upper airway and maintain its patency throughout the respiratory cycle during
sleep. While PAP is a highly effective therapy, adherence is a major challenge at all ages. A multicentre
study of children randomly assigned to 6 months of CPAP or bi-level PAP revealed that 28% dropped out
before the end of the study, with no difference in adherence between CPAP and bi-level PAP (mean nightly
use: 3.8±3.3 hours) [48]. Excellent adherence is possible if PAP therapy is initiated in a specialized
pediatric non‑invasive ventilation inpatient unit, staffed with experts, using desensitization and
behavioral interventions, frequent home visits, and periodic follow-up sleep studies [49].
In a retrospective study, written questionnaires determined the safety and efficacy of nasal CPAP in 9
pediatric sleep centers, including 94 children who were <19 years old (25 who were obese). The
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effectiveness of CPAP (defined as the resolution of clinical symptoms, normoxia during sleep, and a
marked improvement in PSG parameters) was reported in 81 children [50]. Few studies have investigated
the impact of PAP therapy on daytime functioning in children with OSA. A study of 13 adolescents with
obesity and OSA showed an improvement in school performance, vigilance, and school-related QOL in
those who were adherent to PAP therapy [51]. It has been hypothesized that PAP therapy may induce
weight loss in children with obesity by improving excessive daytime sleepiness (EDS) and favoring
physical activity. Marcus et al. examined this relationship in a prospective, multicentre study that
included 20 children who were randomly assigned to receive either CPAP or bi-level PAP therapy; no
difference in BMI was found before and after 6 months of PAP therapy [48].
Although there are clear benefits to PAP therapy, suboptimal adherence is not the only issue, with others
frequently including nasal bridge pressure sores from the masks, abdominal distension, oronasal
dryness, eye irritation, and overall discomfort from air leaks. When PAP is used at a very young age,
flattening of the midface or maxillary retrusion due to longstanding pressure from the mask may occur
and requires monitoring with digital photography.
Weight loss
Since OSA is caused by pharyngeal collapse or dysfunction, the deposition of fat in the pharynx of
children with obesity may explain why obesity is a risk factor for OSA. Few studies have explored the
efficacy of weight loss as treatment—all these studies [46], [52]–[54] showed that weight loss improved
OSA significantly. However, it is unknown how much weight loss is needed to relieve OSA [52]. The
prevalence of residual OSA is reported as 33–38% after behavioral weight loss intervention, whereas 10–
18% is reported after surgical weight loss intervention in some studies [46], [53].
Verhulst et al. [53] evaluated the effect of behavioral weight loss intervention in children with OSA using
a multidisciplinary approach consisting of dietary restriction, physical activity, and psychological
support. Sixty-one children with obesity, mean age 14.8±2.3 years, with a mean BMI of 37.5±5.7 kg/m2,
were enrolled. Before the intervention, 61% of the children were diagnosed with OSA (AHI >2). Twentyone of these children underwent a follow-up sleep study after an average of 5.2 months. Following a
median weight loss of 24 kg, the AHI declined from a median of 3.8 to 1.9 (p = 0.002), although OSA
persisted in 38% of the children. This study included a small number of participants and was not a
laboratory sleep study; thus, arousal events may be missed. Furthermore, weight loss was caused by a
domestic treatment program and was not compared with treatment programs in outpatient clinics.
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Anti-inflammatory medications
A meta-analysis showed that oral montelukast improves AHI by 55% when used alone, and by 70%
when used in combination with intranasal corticosteroids (INCS). Children with obesity and children >7
years were less likely to benefit from anti-inflammatory medication. Younger children (<7 years) were
2.3 times more likely to normalize their sleep studies after combined INCS and oral montelukast than
children with obesity (95% CI, 1.43–4.13; p<.001), whereas children who were not obese were 6.3 times
more likely to normalize their sleep studies after combined INCS and oral montelukast than children
with obesity (BMI z-score >1.65; 95% CI: 4.23–11.18; p<.000001) [55]. Thus, montelukast plays no role
in OSA in children with obesity.
Prebiotics oral/nasal sprays as an adjunct therapy for recurrent respiratory infections and
adenotonsillar hypertrophy
Using probiotics as oral/nasal sprays as an adjunct therapy for recurrent respiratory infections and
adenotonsillar hypertrophy has been recently hypothesized, and its effects have been demonstrated by
some studies. In a prospective study of 42 children with SDB, anamnestic and general examination data
were collected using the SCR questionnaire during the first inspection and after 3 months of treatment
with Streptococcus salivarius 24SMBc nasal spray. After 3 months, the enrolled patients showed lower
SCR scores than that during the first inspection (6.0 vs 7.5 p < 0.000), with a significant reduction in
nasal obstruction (p = 0.001) and oral breathing (p = 0.04), and a positive Brouillette Score (p = 0.001).
The children and parents did not declare any adverse reactions during the 3-month treatment [56][57];
[58].
Oral appliances
Oral appliances include tongue devices and mandibular advancement devices that move the tongue and
mandible forward and away from the posterior pharynx to expand the upper airway. Oral appliances are
effective in adults with mild OSA, who do not tolerate or are not candidates for CPAP [59]. In children,
the efficacy of oral appliances has not been confirmed, although they may be appropriate for use in older
children with acceptable dentition. In a small study of children with mild OSA and dysgnathia, oral jawpositioning appliances reduced AHI, improved sleep, and mitigated EDS [60]. However, there have only
been limited studies to support these findings, and no studies were performed for OSA in children with
obesity.
Myofunctional therapy
This is a modified treatment for OSA in adults and children to correct undesirable changes in the upper
airway musculature. For structural intervention, patients learn how to perform daily oropharyngeal
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exercises to improve labial tone. This practice enhances the use of nasal breathing as the preferred
respiratory route, leading to strengthening of the tongue and orofacial muscles, and reinforces the
correct intraoral position [61]. Challenges related to this therapy include compliance, the need for
continued parental involvement, and long-term outcome uncertainties [62]. So far, there is no evidence
of myofunctional therapy improving symptoms of OSA in children with obesity.
Positional therapy
In adults, OSA severity is worse in the supine position because the tongue collapses into the oropharynx,
leading to more severe obstructive events. In children, however, studies show mixed results on whether
OSA severity is worse in the supine versus lateral position [63]. Although studies in adults show
improvements in OSA with positional therapy, there are no published studies in children evaluating its
long-term effectiveness and safety or compare it with other modalities to treat OSA in children with
obesity. Positional therapy as a potential treatment option for children with obesity with persistent OSA
after adenotonsillectomy warrants further investigation.
Childhood obesity prevention
Avoiding food restriction, focusing on a healthy diet with the family, having exercise routines, and
preventing bullying can help prevent childhood obesity. Research has shown that rigid restriction or
control of a child's diet can trigger eating disorders. Prevention programs that involve the entire family,
encourage children to make healthy food choices and increase their physical activity are most likely to
lead to a positive and steady change [64]. Prevention programs must address bullying and stigmatization
of children with obesity. [65]. Interventions that target entire populations, rather than focusing on
individuals who are overweight or obese, are less likely to cause discriminatory and stigmatizing issues
[66].

Conclusion
The global prevalence of obesity in children and adolescents has increased alarmingly, paralleling the
increase in OSA. The management of OSA in children and adolescents with obesity is challenging and
requires a multidisciplinary team. The evaluation of residual OSA should focus on identifying the causes
of upper airway obstruction. Intervention should be tailored to address patient symptoms, sites of
obstruction, and preference for surgical versus medical management.
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