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ABSTRACT  

Cette revue explore la relation entre l'apnée obstructive du sommeil (AOS) et le trouble du déficit de l'attention avec hyper-
activité (TDAH) chez les enfants, en concentrant sur les taux de comorbidité, la physiopathologie et les stratégies de 
traitement.  
Des études montrent que l'AOS est plus fréquente chez les enfants atteints de TDAH, et la fragmentation du sommeil ainsi 
que l'hypoxie intermittente causée par l'AOS peuvent aggraver les symptômes du TDAH tels que l'inattention, l'hyperac-
tivité et l'impulsivité. Des traitements efficaces pour l'AOS, y compris l'adénoïdectomie et la pression positive continue des 
voies respiratoires (CPAP), ont montré qu'ils améliorent les symptômes du TDAH et la fonction cognitive. Étant donné 
l'interaction complexe entre ces conditions, un diagnostic précoce et une intervention sont cruciaux pour améliorer la qual-
ité de vie des enfants concernés.  
La relation étroite entre l'apnée obstructive du sommeil (AOS) et le trouble du déficit de l'attention avec ou sans hyperac-
tivité (TDAH) chez les enfants a été démontrée par de nombreuses études. L'AOS peut exacerber les symptômes du TDAH 
par des mécanismes d'hypoxie et de fragmentation du sommeil, affectant ainsi les fonctions cognitives et comporte-
mentales. Un diagnostic précoce et un traitement approprié de l'AOS peuvent considérablement améliorer la qualité de vie 
des enfants atteints de TDAH, avec l'adéno-amygdalectomie et la thérapie CPAP comme options de traitement efficaces. 
Des recherches supplémentaires sont nécessaires pour optimiser les approches thérapeutiques et mieux comprendre les 
mécanismes reliant l'AOS et le TDAH. 
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This review explores the relationship between Obstructive Sleep Apnea (OSA) and Attention Deficit Hyperactivity Disor-
der (ADHD) in children, focusing on comorbidity rates, pathophysiology, and treatment strategies.  

Studies show that OSA is more prevalent in children with ADHD, and sleep fragmentation along with intermittent hypox-
ia caused by OSA can exacerbate ADHD symptoms such as inattention, hyperactivity, and impulsivity. Effective treat-
ments for OSA, including adenotonsillectomy and Continuous Positive Airway Pressure (CPAP), have been shown to im-
prove ADHD symptoms and cognitive function. Given the complex interaction between these conditions, early diagnosis 
and intervention are crucial to improving the quality of life for affected children.  

The strong relationship between OSA and ADHD in children has been demonstrated through numerous studies. OSA can 
exacerbate ADHD symptoms through mechanisms of hypoxia and sleep fragmentation, impacting cognitive and behavior-
al functions. Early diagnosis and appropriate treatment of OSA can significantly improve the quality of life for children 
with ADHD, with adenotonsillectomy and CPAP being effective treatment options. Further research is necessary to opti-
mize treatment approaches and to better understand the mechanisms linking OSA and ADHD. 
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INTRODUCTION 
 
Attention Deficit Hyperactivity Disorder (ADHD) is 
one of the most common neurodevelopmental disor-
ders in children, characterized by two groups of symp-
toms: inattention and/or hyperactivity-impulsivity [1]. 

This disorder often persists into adulthood and is a 
risk factor for several mental health conditions, such as 
conduct disorder, oppositional defiant disorder, mood 
disorders, substance abuse, and criminal behavior…[2] 

The estimated global prevalence of this disorder in 
children is around 5 - 7%, [3] and it is showing a rising 
trend [4,5,6].  

 

Meanwhile, treating ADHD often faces significant 
challenges due to comorbid disorders, behavioral 
management issues, and financial burdens.7 Clinical 
studies show that children with ADHD often have 
comorbid mental health issues, which complicate 
treatment and further reduce the already low quality 
of life for both the children and their families. Among 
the most common comorbidities are sleep disorders 
[8,9], particularly Obstructive Sleep Apnea (OSA), a 
sleep-related breathing disorder closely associated 
with ADHD [10]. OSA has garnered significant atten-
tion from researchers and clinicians alike. Children 
with OSA frequently exhibit sleep-related symptoms 
such as loud snoring, episodes of apnea, and restless 
sleep, as well as daytime symptoms like excessive day-
time sleepiness and behavioral abnormalities similar 
to ADHD [11].  
 
The relationship between OSA and ADHD is not 
merely a clinical overlap but involves complex interac-
tions [12]. It is hypothesized that the sleep fragmenta-
tion and intermittent hypoxemia characteristic of OSA 
lead to metabolic changes in specific brain regions, 
potentially impairing executive function and exacer-
bating ADHD symptoms. Additionally, improper 
treatment or delayed diagnosis of OSA may reduce the 
effectiveness of ADHD therapies [12]. Therefore, un-
derstanding the mechanisms, diagnosis, and treatment 
of OSA in children with ADHD is crucial to improving 
their quality of life. This paper aims to provide a com-
prehensive overview of the epidemiology, pathophysi-
ology, diagnostic methods, and treatment of OSA in 
children with ADHD, offering a thorough understand-
ing of the connection between these two disorders.  
 
Prevalence of OSA in children with ADHD 
OSA results from anatomical or functional narrowing 
of the upper airway, which includes upper airway ob-
struction, reduced muscle tone in the pharyngeal re-
gion, and/or impaired breathing during obstruction 
[13]. In children, the prevalence of OSA is approximate-
ly 1-5%, with the highest rates occurring in those aged 
2-8 years, as this age group has the highest incidence 
of tonsillar hypertrophy [13].  

 

The prevalence rate appears to vary depending on 
the assessment tools and study populations. Approx-
imately 4-11% of children are diagnosed with OSA 
based on clinical symptoms reported by parents [11], 
while polysomnography data shows a prevalence of 1-7%, 

with 2-3% of cases classified as severe OSA [13]. 

However, this rate is significantly higher in children 
with ADHD. A meta-analysis by Cortese et al. 
provided objective evidence showing that the 
prevalence of OSA in children with ADHD is around 
25-30% [14]. A study using polysomnography in 
children with ADHD revealed that up to 50% of 
them showed signs of sleep-related breathing 
disorders, which was significantly higher compared 
to the control group [15].  

 

Interestingly, the prevalence of ADHD also increases 
in children with OSA. Specifically, Johnson et al. 
observed in a study of 1,114 children aged 13-16 that 
sleep-disordered breathing (SDB) doubled the risk of 
developing ADHD [16]. A study on children with 
OSA reported that 30% met the diagnostic criteria 
for ADHD [17]. This provides compelling evidence 
that the prevalence of OSA is higher in children with 
ADHD, and vice versa, highlighting the need for 
careful evaluation of both conditions.  
Additionally, the strong link between OSA and 
ADHD is further supported by clinical studies 
showing an improvement in ADHD symptoms after 
adenotonsillectomy [18,19], One study involving 105 
children aged 5-12 years found improvements in 
hyperactivity and attention deficits one year after the 
surgery [18].  

Another study on children with ADHD and mild 
OSA, diagnosed through polysomnography, allowed 
parents to choose between treatment with 
methylphenidate or adenotonsillectomy for OSA 
without using methylphenidate. Results showed that 
the surgical group had superior outcomes compared 
to the group treated with methylphenidate [19]. 

FIGURE 1. The relation between OSA and ADH. 
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Pathophysiology 
Sleep fragmentation and intermittent hypoxia, which 
are characteristic of OSA, can disrupt the body's re-
storative processes during sleep, triggering a series 
of biochemical and cellular disturbances.  
These lead to a breakdown of homeostasis and alter 
the viability of neurons in various brain regions, par-
ticularly in the prefrontal cortex.  

 
Executive dysfunction in the prefrontal cortex can 
affect cognitive functions, leading to behavioral dis-
orders, reduced cognitive flexibility, and impaired 
emotional regulation in response to environmental 
stimuli.  
It also diminishes analytical and memory abilities, 
resulting in behaviors that resemble ADHD symp-
toms during the day [12]. 
 
Obstructive Sleep Apnea (OSA) leads to repetitive 
episodes of intermittent hypoxia (IH), which signifi-
cantly contributes to central nervous system (CNS) 
damage.  
IH triggers oxidative stress, inflammation, and neu-
ronal apoptosis through several mechanisms [20]. 
 
Oxidative Stress 
IH increases the production of reactive oxygen spe-
cies (ROS) and reactive nitrogen species (RNS), lead-
ing to oxidative damage to neurons, particularly in 
the hippocampus and prefrontal cortex, regions vital 
for memory and executive function. 
 
Inflammatory Response 
Microglia, the resident immune cells in the CNS, are 
activated by IH, producing pro-inflammatory cyto-
kines such as TNF-α and IL-1β. This leads to a chron-
ic inflammatory state that exacerbates neuronal dam-
age. 
 
Excitotoxicity 
IH elevates the levels of excitatory neurotransmitters 
like glutamate, which overstimulates neurons, re-
sulting in excitotoxicity and further neuronal death. 
 
Neurodegeneration 
Over time, the cumulative effect of oxidative stress, 
inflammation, and excitotoxicity leads to the loss of 
neurons and structural damage in critical areas of 
the brain, contributing to cognitive impairments 
seen in OSA patients.  
 
Reactive microgliosis releases pro-inflammatory fac-
tors in a self-reinforcing, self-sustaining, and self-
amplifying manner.  
 
Over time, this slow, chronic inflammatory process 
in the CNS progressively destroys enough neurons 
to manifest as clinical symptoms of CNS diseases. 

Numerous studies have provided compelling evi-
dence of a range of behavioral and cognitive disor-
ders in children with OSA (diagnosed via poly-
somnography), including reduced attention, 
memory impairments, executive dysfunction, mood 
disorders, behavioral problems, and learning diffi-
culties [21-23].  

 

These studies also report that children with OSA 
have a 2.4 times higher risk of hyperactivity, a 4 
times higher risk of inattention, and a 9.6 times high-
er risk of peer relationship problems compared to 
controls [23].  
 
Additionally, studies examining behavioral and neu-
rocognitive changes in children after OSA treatment 
(typically through tonsillectomy) have documented 
significant improvements in daytime sleepiness, be-
havioral problems, and academic performance. Spe-
cifically, 50% of children who met the DSM-IV crite-
ria for ADHD showed marked improvements one 
year after tonsillectomy [24,25]. 

 

Clinical Characteristics 
The clinical manifestations of OSA are highly varia-
ble and non-specific, often observed and reported by 
parents or caregivers [11]. 
 
OSA symptoms can vary by age. In infants, particu-
larly those with a history of prematurity, symptoms 
may include "noisy" breathing, night sweats, restless 
sleep, frequent nighttime awakenings, excessive cry-
ing during the night, poor feeding, and slow growth. 
In school-aged children, OSA tends to resemble 
adult OSA more closely, with risk factors such as 
obesity and clinical manifestations like snoring, sleep 
apnea, and excessive daytime sleepiness. 
 
The nighttime sleep-related symptoms of OSA  
Snoring and sleep apnea episodes 
Children with OSA often snore loudly and continu-
ously. Parents frequently describe episodes of chest 
retraction and labored breathing, with increased res-
piratory effort.  
 
When part or all of the upper airway is obstructed, 
the downward movement of the diaphragm during 
the effort to inhale causes the abdomen to expand.  
 
However, the sudden increase in negative pressure 
in the chest leads to a paradoxical movement of the 
chest wall. These episodes of apnea or hypopnea 
may end with gasping for air, a change in position, 
or frequent awakenings. 
 
Restlessness at night 
Children may exhibit restless sleep, frequently 
change their sleeping positions,  
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and tilt their heads back to keep their airways open. 
Obese children with severe obstructive sleep apnea 
may prefer to sleep sitting upright or propped up on 
pillows. Other symptoms: Additional signs include 
night sweats, bedwetting, dry mouth, drooling, and 
teeth grinding during sleep. Studies have shown that 
the most common OSA symptoms are snoring, mouth 
breathing, labored breathing, and observed apnea epi-
sodes at night [26]. 
 
Daytime symptoms 
The most common complaints from parents include 
mouth breathing, frequent respiratory infections, as 
well as issues with hearing and speech. Symptoms like 
nausea, vomiting, or difficulty swallowing are also 
commonly observed. 
Daytime sleepiness in children has been shown to 
correlate with the severity of OSA and an increased 
body mass index [27,28]. However, unlike in adults, 
daytime sleepiness is less common in children with 
OSA, particularly those with ADHD. 
Behavioral abnormalities are also common and are 
believed to result from repeated sleep disruptions and 
intermittent hypoxia caused by apnea or hypopnea, 
which affect executive functions such as memory, be-
havior, cognition, and emotional regulation due to 
sleep disturbances. The behavioral manifestations in 
children with OSA can closely resemble those of chil-
dren with ADHD. 
 
Physical symptoms 
A thorough physical examination is essential for eval-
uating patients with OSA. Key issues to screen for in-
clude asthma, allergic rhinitis, tonsillar hypertrophy, 
adenoid hypertrophy, upper airway abnormalities, 
and neuromuscular disorders. 
 
Potential consequences of OSA  
Learning and behavior: Children with sleep apnea 
often exhibit disruptive behavior, irritability, and 
reduced concentration. 
 
Social: A child's loud snoring may disturb others who 
share the same sleeping space. 
Physical development: OSA can lead to insufficient 
production of growth hormone, potentially affecting 
the child's physical development. 
Nocturnal enuresis: OSA may cause an increase in 
nighttime urine production, which can lead to 
bedwetting. 
 
Obesity: OSA can contribute to obesity by increasing 
insulin resistance and causing daytime fatigue, which 
reduces the child's ability to engage in physical 
activity. 
Cardiovascular: OSA is often associated with an 
increased risk of hypertension and other 
cardiovascular issues. 

 

Diagnosis of OSA in Children with ADHD 
Pediatric Sleep Questionnaire 

All children exhibiting ADHD symptoms should be 
screened for OSA due to the complex relationship 
between these two disorders. In clinical practice, the 
most commonly used screening tool for OSA is the 
Pediatric Sleep Questionnaire (PSQ) [29]. This 
questionnaire, developed by Chervin and colleagues 
in the early 2000s, is designed for children aged 2 to 
18 years and is completed by the caregiver [29]. The 
PSQ consists of 22 questions divided into three main 
categories: 7 questions on sleep disturbances, 9 
questions on snoring, and 6 questions on 
hyperactivity-inattention, based on the ADHD 
criteria from the Diagnostic and Statistical Manual of 
Mental Disorders (DSM-IV). Each item is answered 
with a simple "yes" or "no," scoring 1 or 0 points, 
respectively. If more than 7 responses are "yes," 
obstructive sleep apnea in children should be 
considered. The sensitivity of the scale ranges from 
0.81 to 0.85, with a specificity of 0.87, and the 
Cronbach's alpha coefficient ranges from 0.66 to 0.89 
[29]. The European Respiratory Society recognizes 
the PSQ as an effective tool for screening OSA, 
identifying its neurodevelopmental impact on 
children, and assessing treatment response to OSA 
[30]. Currently, the PSQ is widely used as a screening 
tool for OSA in children worldwide, including in 
Vietnam [29]. 
 
Polysomnography 
Polysomnography (PSG) is the gold standard for 
diagnosing OSA in children because no single symp-
tom or physical finding reliably distinguishes prima-
ry snoring from other sleep-related breathing disor-
ders [31,32]. This means that snoring and symptoms of 
sleep-related breathing disorders can occur even 
without recorded respiratory abnormalities. Moreo-
ver, the reliability of reported symptoms is quite 
low, particularly in older children who sleep alone 
and are not observed by caregivers. Airway obstruc-
tion tends to worsen during REM sleep, which typi-
cally occurs more frequently in the last third of the 
night, when caregivers are likely to be in a deep 
sleep and may miss the child’s breathing abnormali-
ties [33]. According to the American Academy of 
Sleep Medicine (AASM), there are four types of PSG, 
based on the method of channel recording and the 
presence of a sleep technician during the recording 
process to monitor the procedure ("attended" or 
"unattended") [34].  

Type I PSG is conducted in a sleep laboratory with 
the presence of a sleep technician, recording a mini-
mum of seven channels, including electroencephalo-
gram (EEG), electrooculogram (EOG), electromyo-
gram (EMG), electrocardiogram (ECG), airflow 
through the nose and mouth, oxygen saturation 
(SpO2), and snoring. 

 

  MAI NGUYEN-THI-PHUONG  OSA IN CHILDREN WITH ATTENTION DEFICIT HYPERACTIVITY DISORDER  

 
 

J Func Vent Pulm 2024;47(15):1-9 

 
 

4 

 
 

VOLUME 15 - ISSUE 47  



Type II PSG is essentially Type I PSG recorded   
without the supervision of a sleep technician, and 
can be performed either in or outside of the sleep 
laboratory. 
Type III PSG, also known as respiratory polygraphy, 
is primarily developed for diagnosing and monitor-
ing OSA. This simplified device includes four chan-
nels: nasal and oral airflow, 1 or 2 respiratory effort 
channels, oxygen saturation, and ECG or heart rate, 
and is performed at home or outside the sleep lab 
without supervision [35].  
Type IV PSG records two to three channels, usually 
airflow, SpO2, and heart rate, and is typically con-
ducted at home without supervision. 
 
PSG plays a crucial role in the diagnosis and treat-
ment of various sleep disorders in children. Specific 
indications for PSG in children include the following 
[31,32].  
Diagnosis of sleep-related breathing disorders such 
as OSA, central sleep apnea (CSA), or sleep-related 
hypoventilation disorders. 
Preoperative evaluation for upper airway surgery, 
especially in children who snore, show signs and 
symptoms of OSA, or have other high-risk features 
(e.g., obesity, Down syndrome, craniofacial abnor-
malities, neuromuscular disorders, sickle cell dis-
ease). 
A CPAP titration study, which is an overnight sleep 
study used to properly set continuous positive air-
way pressure (CPAP) therapy, is conducted for sleep
-related breathing disorders.  
Evaluation of treatment efficacy in patients with 
sleep-related breathing disorders. 
Assessment and diagnosis of suspected narcolepsy 
or excessive daytime sleepiness. 
Evaluation of sudden nocturnal events using EEG 
and video-PSG in cases of suspected sleep-related 
seizures or potentially injurious behaviors. 
Assisting in the diagnosis of Restless Legs Syndrome 
(RLS) and Periodic Limb Movement Disorder 
(PLMD). 
 
In the appropriate clinical context, PSG often pro-
vides a definitive diagnosis for a range of sleep-
related breathing disorders, such as OSA, CSA, and 
narcolepsy type 1 and type 2 (in combination with 
the Multiple Sleep Latency Test - MSLT), as well as 
Periodic Limb Movement Disorder. However, clini-
cal evaluation should be combined with PSG for an 
accurate diagnosis. 
 
Other Diagnostic Tests 
Endoscopy otolaryngology is used to assess adenoid 
and tonsillar hypertrophy. Observing posterior 
pharyngeal wall edema may suggest signs of 
gastroesophageal reflux, a contributing factor to 
airway narrowing. 

Drug-induced sleep endoscopy is a relatively new 
and effective diagnostic tool for identifying sites of 
obstruction under conditions that closely mimic nor-
mal sleep. It can be particularly useful for evaluating 
lingual tonsil hypertrophy and underlying laryngo-
malacia. Other diagnostic tests: Chest X-rays may 
reveal right ventricular hypertrophy in severe OSA, 
and ECG may also show evidence of right ventricu-
lar hypertrophy. Additional tools, such as cranial X-
rays, CT scans, or MRI, can be helpful in evaluating 
upper airway structures, especially in children with 
craniofacial abnormalities. Most blood tests are un-
necessary in OSA, although severe cases may show 
polycythemia on a complete blood count and/or 
metabolic alkalosis related to chronic hypoventila-
tion [36]. 

 

Diagnostic Criteria for OSA in Children 
According to ICSD-3, the diagnostic criteria for OSA 
in children require the fulfillment of both criteria A 
and B [37]. (A) The presence of one or more of the 
following: (1) snoring, (2) labored breathing, abnor-
mal breathing patterns, or obstructed breathing dur-
ing sleep, (3) daytime sleepiness, hyperactivity, be-
havioral problems, or learning difficulties; (B) More 
than 1 obstructive respiratory event per hour of 
sleep, or evidence of obstructive hypoventilation 
(PaCO2 > 50 mmHg) for more than 25% of sleep 
time, accompanied by snoring, a flattened airway 
pressure waveform, or abnormal chest movements. 
The severity of OSA is determined by the Apnea-
Hypopnea Index (AHI), where ≥1 event per hour 
meets the OSA criteria. An AHI of 1–5 events per 
hour is considered mild, 6–10 events per hour is 
moderate, and >10 events per hour is classified as 
severe [37]. 
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American Academy of Pediatrics Clinical Practice Guidelines 
for Evaluation of Obstructive Sleep Apnea Syndrome (2012)*  

[38] 

As part of routine health maintenance, the clinician should 
inquire if the child snores. If yes, or if the child presents with 
signs/symptoms of OSA, the clinician should perform a more 
focused examination. 
If the child snores on a regular basis (≥ 3 times/week) and has 
signs/symptoms of OSA, the clinician should either (1) obtain 
PSG or (2) refer the patient to a sleep specialist or otolaryngol-
ogist for more extensive evaluation. 
OSA overnight, attended PSG remains the gold standard of 
care. It should be performed using specific pediatric measur-
ing and scoring criteria. 
If PSG is not available, the clinician may order alternative diag-
nostic tests, such as nocturnal video recording, nocturnal pulse 
oximetry, daytime nap PSG, or ambulatory PSG. 

*AAP evidence-based guidelines focus specifically on uncom-
plicated patients with OSA associated with either adenotonsil-
lar hypertrophy and/or obesity in an otherwise healthy child 
who is being treated in a primary care setting. This guideline 
specifically excludes infants younger than 1 year; patients with 
central apnea or hypoventilation syndrome; and patients with 
OSA associated with other medical disorders such as craniofa-
cial abnormalities, mucopolysaccharidosis, sickle cell anemia, 
neuromuscular disorders, and Down syndrome 
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Management of OSA in Children with ADHD 
There are various treatment options for OSA in chil-
dren, including adenotonsillectomy, turbinate surgery, 
maxillofacial surgery, and palatal surgery, which are 
indicated based on the cause of airway obstruction. 
Other treatments include continuous positive airway 
pressure (CPAP), positional therapy, and weight man-
agement. These treatment methods are also applied in 
children with ADHD who have OSA [36]. The most 
common cause of OSA in children is adenotonsillar 
hypertrophy. Therefore, adenotonsillectomy is typical-
ly recommended as the first-line therapy for OSA in 
children with enlarged tonsils/adenoids [39].  
Studies investigating the effects of this surgery as a 
treatment for OSA have shown cure rates of 85 - 95% 
[40]. Systematic reviews and meta-analyses have also 
demonstrated significant improvements in OSA 
severity following surgery [41]. Additionally, 
numerous prospective cohort studies have shown the 
benefits of adenotonsillectomy in addressing the 
adverse neurobehavioral consequences and quality of 
life in children with OSA. These studies consistently 
report improvements in outcome measures such as 
quality of life, behavioral issues including 
hyperactivity/impulsivity and aggression, as well as 
neurocognitive skills such as memory, attention, and 
academic performance [42,43].  
A study involving 254 children reported the impact of 
adenotonsillectomy on IQ, with mixed results, 
indicating that younger children seemed to benefit 
more [44]. Studies on the outcomes of 
adenotonsillectomy for OSA in children with ADHD 
show that at least 50% of children with ADHD no 
longer meet the diagnostic criteria for ADHD after 
surgery [42,45]. Several prospective cohort studies from 
Iran [46,47] and Turkey [45,48] have compared ADHD 
symptoms using standardized tools before and after 
adenotonsillectomy, all showing improvements in 
ADHD symptoms 3-6 months post-surgery [47]. 

Recurrent upper airway inflammation is common in 
children with OSA [49], and increased expression of 
glucocorticoid receptors alpha and beta, as well as 
leukotriene C4 synthase, has been observed in 
hypertrophic lymphoid tissues of the tonsils/adenoids 
in children with OSA [49,50]. As a result, corticosteroids 
and oral leukotriene receptor antagonists have been 
tested as potential treatments for OSA. Nasal 
corticosteroids and montelukast have shown favorable 
outcomes in trials involving children with OSA [51,52]. 

Treatment duration in these studies typically ranged 
from 6 weeks for nasal corticosteroids to 12-16 weeks 
for montelukast. Most trials focused on children with 
mild OSA (AHI ≤ 5) and demonstrated significant 
improvements in AHI. However, these studies did not 
measure the impact of treatment on outcomes such as 
quality of life, cognitive and behavioral effects, and 
none of the medical treatment studies specifically 
targeted children with ADHD. 

 

 

 
 

Continuous positive airway pressure (CPAP) in-
volves delivering a continuous flow of air through a 
mask, acting as a splint for the upper airway to pre-
vent airway collapse. It is used as a treatment option 
in children when adenotonsillectomy or other inter-
ventions do not result in adequate clinical improve-
ment or when surgery is not indicated. Obese chil-
dren, or those with craniofacial abnormalities or neu-
romuscular disorders, are the most common candi-
dates for CPAP treatment [53]. Although no studies 
specifically report on CPAP use in children with 
ADHD and OSA, some studies have examined the 
benefits of CPAP on daytime functioning in children 
aged 2 - 16. These studies evaluated issues such as 
inattention, daytime sleepiness, behavior, and quali-
ty of life based on reports from both children and 
caregivers after 3 months of CPAP treatment 
[53,54].While the subjects were not diagnosed with 
ADHD, results indicated statistically significant 
improvements in hyperactivity and attention 
deficits, as measured by the Conner’s 
Comprehensive Behavior Rating Scale (CBRS) and 
the attention problems subscale of the Child 
Behavior Checklist (CBCL), though the magnitude of 
improvement appeared small. Greater 
improvements were seen in daytime sleepiness and 
quality of life. Studies examining cognitive and 
daytime behavioral function in children using CPAP 
have demonstrated improvements, even with short 
CPAP usage (an average of 3 hours per night) [54]. 

Managing OSA in children with ADHD remains 
challenging, particularly in terms of early detection 
and accurate diagnosis. Many symptoms of OSA, 
such as fatigue, hyperactivity, and inattention, can 
be mistaken for the core symptoms of ADHD.  

  MAI NGUYEN-THI-PHUONG  OSA IN CHILDREN WITH ATTENTION DEFICIT HYPERACTIVITY DISORDER  

American Academy of Pediatrics Clinical Practice 
Guidelines for Management of OSA (2012) 

If the child has OSA with adenotonsillar hypertrophy, 
AT is recommended as first-line treatment. If the child 
has OSA without adenotonsillar hypertrophy, other 
treatments should be considered.  
Clinicians should monitor high-risk patients undergoing 
AT as inpatients postoperatively. 
Clinicians should clinically reassess all patients with 
OSA for persisting signs/symptoms after therapy to 
determine if further therapy is required. 
Clinicians should reevaluate high-risk patients for per-
sistent OSA after AT, including those who had a signifi-
cantly abnormal baseline PSG, have sequelae of OSA, 
are obese or remain symptomatic after treatment, with 
an objective test or referral to a sleep specialist. 
Clinicians should refer patients for CPAP management if 
symptoms/signs or objective evidence of OSA persists 
after AT or if AT is not performed. 
Clinicians should recommend weight loss in addition to 
other therapy if a child with OSA is overweight or obese. 
Clinicians may prescribe topical intranasal corticoster-
oids for children with mild OSA in whom AT is contra-
indicated or for children with mild postoperative OSA 
(apnea-hypopnea index <5/hour). 
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Therefore, collaboration between sleep specialists, 
pediatricians, and psychologists is essential to         
ensure comprehensive evaluation and timely                
treatment. 
In the future, research on the relationship between 
OSA and ADHD should focus on further exploring 
the pathophysiological mechanisms, particularly the 
effects of intermittent hypoxia and sleep disruption 
on brain regions associated with ADHD. Additional 
studies are needed to compare the effectiveness of 
different OSA treatments, such as surgery and 
CPAP, on ADHD symptoms, as well as to examine 
the impact of ADHD medications on sleep. Screen-
ing tools for OSA, such as sleep questionnaires, need 
to be refined for earlier detection in children with 
ADHD. Moreover, research on genetic and environ-
mental factors affecting both conditions is crucial. 
The impact of OSA on the cognitive and behavioral 
development of children with ADHD, as well as its 
interaction with other psychological disorders, is 
another potential area of study.  
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Finally, the application of artificial intelligence in the 
diagnosis and management of OSA and ADHD 
could help personalize and enhance treatment effec-
tiveness. 
 
CONCLUSION 
 
The strong relationship between OSA and ADHD in 
children has been demonstrated through numerous 
studies. OSA can exacerbate ADHD symptoms 
through mechanisms of hypoxia and sleep fragmen-
tation, impacting cognitive and behavioral functions. 
Early diagnosis and appropriate treatment of OSA 
can significantly improve the quality of life for chil-
dren with ADHD, with adenotonsillectomy and 
CPAP being effective treatment options.  
However, further research is needed to optimize 
treatment approaches and better understand the  
interaction between OSA and ADHD, in order to 
improve clinical management for this group of          
children. 
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FIGURE 2. The approaches of diagnosis and treatment of OSA in children with ADHD. 
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