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Abstract

Background: Accumulating evidence suggests that sleep disordered breathing (SDB) is under-recognized in youth
and adults with ADHD. SDB may contribute to exacerbating pre-existing ADHD symptoms and may play a role in
the development of cognitive deficits that may mimic ADHD symptoms. Method: We conducted a focused review of
publications on cross-prevalence, overlapping clinical and neurobiological characteristics and possible mechanisms linking
SDB and ADHD. Results: Exiting studies suggest that co-occurrence of SDB and ADHD is as high as 50%, with frequent
overlap of clinical symptoms such as distractibility and inattention. Mechanisms linking these conditions may include hypoxia
during sleep, sleep fragmentation and activation of inflammation, all of which may affect brain structure and physiology
to produce disturbances in attention. Conclusions: The relationship between SDB and ADHD symptoms appear well-
supported and suggests that more research is needed to better optimize procedures for SDB assessment in youth being
evaluated and/or treated for ADHD. (J. of Att. Dis. XXXX; XX(X) XX-XX)
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Introductory Commentary SDB contributes to both exacerbation of pre-existing
ADHD and even producing symptoms that mimic ADHD,
and second, SDB seems to be highly prevalent among chil-
dren with ADHD, and yet it appears to remain largely
under-recognized.

This paper provides a focused review of the relationship
between sleep disturbances and co-occurring ADHD, with a
primary focus on SDB. First, we review literature on the
relation between ADHD and current sleep disorder diag-
noses such as obstructive sleep apnea (OSA) and restless
legs syndrome, which have been extensively studied and
Introduction described. Next we focus on a highly prevalent but less spe-
cifically described syndrome referred to as sleep disturbed
breathing (SDB), which includes features such as snoring
and sleep fragmentation due to fluctuations in oxygenation
during sleep. SDB is not characterized by the full set of

We are submitting this targeted review on sleep disordered
breathing (SDB) and ADHD to the special issue in memory
of Joseph Biederman. Joe was both a pioneer and champion
of ADHD comorbidity. In addition, he was tireless in his
pursuit of novel mechanisms driving the disorder. He also
had a major interest in disorders that have shared under-
lying neurobiological mechanisms. This paper addresses all
of these critical issues.

The relationship between disordered sleep and symptoms of
daytime fatigue, low motivation, and impaired cognition
have long been recognized. Accordingly, many have sug-
gested a possible link between sleep disorders and ADHD
in both children and adults. By some estimates 25% to 50%
of children with ADHD experience sleep issues (Wajszilber
et al., 2018). Similar to adults, the top three sleep disorders
found in children with ADHD are sleep disordered breath-
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symptoms and impairments seen in OSA, and is often
under-recognized. Second, we review research that exam-
ines the possible mechanisms explaining the relationship
between SDB and ADHD, drawing on theories that exam-
ine the connection between compromised blood oxygen-
ation and the activation of immune and endocrine responses
during sleep. Moreover, we introduce information that spe-
cifically examines (i) the available neurophysiological stud-
ies, utilizing EEG and neuroimaging, that further explain
the possible connection between SDB and cognitive symp-
toms that may present as inattention and distractibility, thus
mimicking ADHD, and (ii) the purported role of mouth
breathing in the onset of SDB and related cognitive deficits.
Lastly, we discuss directions for future research, some of
which have not received much attention but may have
potentially important clinical implications - including eval-
uation and treatment youth with ADHD symptoms.

Methods

This focused review examines selected published studies in
the following areas: (1) cross-prevalence of OSA and SDB
with ADHD; (2) the purported role of overlapping clinical
and neurobiological characteristics that suggest a relation-
ship between SDB and ADHD; and (3) possible mecha-
nisms leading to increasing rates of SDB. As a first step we
performed a computerized search to identify all relevant
studies in PubMed from January 1980 to September 2022
using the following search terms: “obstructive sleep apnea,”
“sleep disturbed breathing,” “dopamine,” “norepinephrine,”
“neurotransmitters,” “stimulant treatment,” “ADHD symp-
toms,” “neurocognition.” Each of these search terms pro-
duced a list of studies that reported on the relationship
between SDB/OSA and ADHD and possible underlying
mechanisms linking these conditions. Note that this work
builds on a series of hypotheses that have not been fully
tested and described; hence, we were unable to conduct a
meta-analysis or a systematic review. Rather, we conducted
a targeted review of selected papers that suggest a possible
role of SDB in relation to ADHD clinical presentations.

Prevalence and Co-occurrence
of SDB/OSA and ADHD

The association between sleep problems and ADHD has been
extensively researched, and the complexities of this relation-
ship have been discussed in relation to potential common
underlying neurobiological mechanisms and treatment strat-
egies (Konofal et al., 2010; Owens et al., 2013; Stein et al.,
2012). Accumulating evidence shows that disturbed breath-
ing during sleep may start at a very early age—some have
suggested that airways centered disorders leading to SDB
may start at birth, particularly among premature babies
(Huang & Guilleminault, 2012). One report found that in a

cohort of 5-year old children (z=3,019) SDB was present in
25% of the children, who were also reported to have sig-
nificantly higher prevalence of problem behaviors (as per
parental reports) including hyperactivity (OR: 2.5; 95% CI:
2.0-3.0), inattention (OR: 2.1; 95% CI: 1.7-2.6), and aggres-
siveness (OR: 2.1; 95% CI: 1.6-2.6, Gottlieb et al., 2003).
One longitudinal study of over 8,000 infants found that 10%
to 21% of children aged 6 to 81 months snored (Bonuk,
2012). In the latter study, 4% to 11% of the children were
reported to have mouth breathing (Bonuck & Grant, 2012).
Additionally, a survey of 20,000 participants in China found
that 12% of the children snored (Li et al., 2010). Further, the
2020 National Sleep Foundation survey indicated that 19%
of preschool children in the US snored a few times per week,
and ~29% of these were reported to have difficulties waking
up in the morning (Sleep Foundation, 2020).

Investigations using parental report have shown that
a multiplicity of sleep disorders, including SDB, OSA,
periodic limb movement disorder (PLMD), enuresis, and
delayed sleep phase syndrome, have a high prevalence
among youth with ADHD (Chervin et al., 2002; Constantin
et al., 2015; Dillon et al., 2007; Johnson & Roth, 2006;
O’Brien et al., 2003; Sangal et al., 2005; Sedky et al., 2014;
Urbano et al., 2021; Wei et al., 2009). Similarly, elevated
rates of hyperactivity, inattention and learning problems
have been associated with OSA, restless legs syndrome
(RLS), and periodic limb movements (PLMs) (Beebe &
Gozal, 2002; Cervenka et al., 2006; Dillon et al., 2007; Lal
et al., 2012; Philipsen et al., 2006; Sedky et al., 2014; Wei
et al., 2009). One review indicated that attentional deficits
are reported in up to 95% of patients with OSA, and OSA
prevalence is as high as 20% to 30% in youth diagnosed with
ADHD (Urbano et al., 2021). More importantly, untreated
OSA has been associated with behavioral problems, growth
and developmental delay, cardiovascular dysfunction, insu-
lin resistance (Urbano et al., 2021) as well as obesity, poor
academic performance, and disrupted parent-child interac-
tions (Um et al., 2017). One meta-analysis (Sedky et al.,
2014) examined data from 18 studies with 1113 children
who were further divided into two clinical groups: children
with sleep disturbed breathing (SDB; n=_874) who also were
administered ADHD rating scales, and children diagnosed
with ADHD (n=239) who were administered polysomnog-
raphy (PSG); both groups were compared to controls
(n=1,405). This research posed two main questions: (1) Is
there a relationship between SDB and ADHD symptomatol-
ogy and (2) Is there any difference between ADHD symp-
tomatology pre- versus post adenotonsillectomy (AT)? The
study results suggested that youth with SDB are at increased
risk of presenting with symptoms of ADHD; the reported
effect size of 0.57 suggests a medium relationship between
SDB and ADHD symptoms. This meta-analysis also found a
small to medium ES for improvement in ADHD symptoms
following adenotonsillectomy (ES=0.43). Further, results
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from the large, prospective Tucson Children’s Assessment of
Sleep Apnea Study (TuCASA) of children 6 to 12years of
age (Budhiraja & Quan, 2009; Kaemingk et al., 2003) found
an overall ES of 0.31 between respiratory disturbance index
(high vs. low) and parent ratings of children’s ADHD symp-
toms, further indicating a relationship between SDB and
ADHD symptoms.

The observation that both ADHD and SDB have their
onset in early childhood raises the question of whether the
two conditions share underlying mechanisms or risk fac-
tors. For instance, some have hypothesized that the high
prevalence of snoring and sleep problems in a subgroup of
children with ADHD suggests a causative role of SDB in
the development of ADHD symptoms (Chervin et al., 1997;
O’Brien et al., 2004). One longitudinal study of 11,000
children followed for 6years found that participants with
SDB were 50% more likely to be diagnosed and treated for
ADD/ADHD (Bonuck & Grant, 2012). A report from the
American Sleep Apnea Association suggested that as many
as 25% of children diagnosed with ADHD may actually
have symptoms of OSA. Others have suggested that sleep
problems associated with SDB/OSA should be more
routinely investigated in the assessment of children with
ADHD (Golan et al., 2004, Sedky et al., 2014), and that
ruling out OSA as a possible etiology for apparent ADHD
symptoms could improve differential diagnosis of ADHD
(Yarlagadda et al., 2013).

Taken together, the existing epidemiologic and clinical
reports show concordance in findings of high cross-preva-
lence between sleep disorders, particularly in youth, and the
presence of ADHD or ADHD symptoms. Further, studies
that document improvement of ADHD symptoms follow-
ing surgical interventions provide indirect confirmation of
the link between these conditions. Note that the methods
of diagnosing both sleep disturbances and ADHD varied
across studies. For the majority of the studies (with the
exception of one report by Dillon et al. (2007) that used
structured interviews), ADHD symptoms were assessed by
parent, teacher, clinician ratings, or self-reports on vali-
dated ADHD questionnaires — but a formal diagnosis was
not made. Similarly, the presence of sleep disturbances was
predominantly determined via parental reports on sleep
questionnaires, though a few studies conducted more rigor-
ous assessment using polysomnography (e.g., Dillon et al.,
2007; Surman et al., 2006).

Differences in assessment methods which result in impre-
cise diagnoses (Hvolby, 2015) highlight the importance of
distinguishing between OSA and SDB. OSA is a specific
sleep disorder diagnosed by polysomnography, which is
infrequently occurring in children. In contrast, SDB is much
more common, but also more challenging to identify accu-
rately, as it mainly relies on parental reports. One pilot study
in adults suggests that polysomnography can document
objective evidence for breathing related disorders in some

adults with ADHD (Surman et al., 2006); no comparable
research on the potential utility of polysomnography in chil-
dren with ADHD is currently available. Existing reports
show that approximately 70% of children with SDB are also
diagnosed with primary snoring (Biggs et al., 2014). Prior
assumptions that primary snoring is a benign feature of SDB
have been challenged by research by O’Brien et al. (2004),
showing a significant association between snoring and
behavioral deficits in some children. It has also been sug-
gested that SDB involves a switch from nasal to oral
breathing, ineffective oxygen exchange, reduction of blood
carbon dioxide and nitric oxide levels, and disturbances in
sleep architecture, and that these SDB-related physiological
abnormalities have negative effects on neurocognition
(Pizza et al., 2010; Sano et al., 2013). Therefore, SDB can
either worsen existing ADHD symptoms or even play a
causative role in the development of ADHD-like symptoms.
Related to these hypotheses is the question: what possible
brain related mechanisms may underlie the frequent co-
occurrence of ADHD and SDB/OSA?

Hypothesized Mechanisms for the
Association of SDB/OSA and ADHD

Research examining the relationship between SDB/OSA
and ADHD has resulted in the elaboration of different
theoretical models. Several studies have examined the
hypothesis that fluctuating levels of hypoxia and hyper-
capnia during the night hours may affect brain functions
related to attention and working memory. Hypoxemia, in
particular, has been found to strongly contribute to poor
performance on some attentional tests among patients
with OSA (Bucks et al., 2013; Shpirer et al., 2012). The
proposed rationale for this association is that hypoxia/
hypercapnia may lead to oxidative stress, with increased
release of free radicals and inflammatory cytokines such
as C-reactive protein, interleukin-6 and tumor necrotizing
factor alpha. Increased levels of these neurochemicals can
in turn induce systemic inflammation and oxidative dam-
age causing endothelial dysfunction (Kheirandish-Gozal
& Gozal, 2019; Unnikrishnan et al., 2015). This may sub-
sequently lead to a disruption of the blood brain barrier
through alterations in the permeability of small vessels.
Accordingly, the genes regulating tumor necrosis factor-
alpha, C-reactive protein, interleukin-6 (IL-6) have been
proposed as candidate genes for susceptibility to the
inflammatory effects of nighttime hypoxia/hypercapnia
(Gozal et al., 2012). In this model, individuals with SDB/
OSA, who also have a particular genetic profile, might be
more likely to develop ADHD-like symptoms, possibly
related to the effects of night-time hypoxia/hypercapnia
on inflammation. This proposed mechanism linking SDB/
OSA and ADHD remains theoretical; more research is
needed to test this hypothesis.
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Another model posits that SDB/OSA frequently leads to
sleep fragmentation and micro-awakenings during night-
time, which along with hypoxia may cause fatigue, exhaus-
tion and excessive daytime sleepiness (Lal et al., 2021).
One study (Djonlagic et al., 2012) found that sleep frag-
mentation due to OSA can negatively affect learning during
a motor sequence learning task. This has led some to sug-
gest that minimizing arousals during sleep may be essential
for optimal memory consolidation. Further, children with
sleep fragmentation may experience daytime sleepiness that
is in turn associated with behavioral dysregulation, altered
neurocognitive functions involving the prefrontal cortex
(e.g., attention, working memory, and other executive func-
tions) and may have a direct impact on mood, leading to
affective symptoms (e.g., irritability, decreased positive
mood) associated with ADHD (Fallone et al., 2002). In
short, sleep problems may mimic ADHD symptomatology,
may exacerbate existing ADHD symptoms and may by
themselves be associated with or exacerbated by ADHD
(Owens, 2005).

Other research has examined possible abnormalities in
brain anatomy and physiology in individuals with SDB/
OSA and comorbid ADHD (see Table 1). Several studies
have utilized EEG to examine patterns of neural activation
in central and temporal brain areas in association with
impaired neurocognitive performance on an oddball atten-
tion task (Barnes et al., 2012), as well as altered P300 mea-
sures in association with deficits in sustained attention and
learning capacity in patients with OSA (Henriques-Filho
et al., 2013). These findings provide preliminary evidence
of associations between neurophysiological dysfunctions,
attentional processes and OSA. One structural magnetic
resonance imaging (MRI) study reported regional gray mat-
ter reduction in the bilateral parahippocampus and right
superior frontal and left middle temporal gyri in patients
with OSA (Weng et al., 2014). Further, one systematic
review documented altered resting state activation, and in
particular, significant deficits in spontaneous activation in
the default mode network (DMN) areas in OSA (Khazaie
etal., 2017). In addition, two studies on the effect of total or
partial sleep deprivation on functional connectivity found
that sleep deprivation reduced resting functional connectiv-
ity within the DMN and between the DMN and its anticor-
related network, further suggesting that reduced brain
functional connectivity may be a precursor to behavioral
impairments from sleep loss (De Havas et al., 2012; Simann
et al., 2010).

A number of functional MRI studies have investigated
the effects of acute, total or partial sleep deprivation on
brain activation during performance on a broad range of
neurocognitive tasks, including arithmetic calculation
(Drummond et al., 1999), attention (Chee et al., 2011;
Czisch et al., 2012; Jackson et al., 2011; Kong et al., 2012;
Lim et al., 2010; Muto et al., 2012), decision making

(Libedinsky et al., 2011; Venkatraman et al., 2011), emo-
tional processing (Yoo et al., 2007), inhibitory control (Y.
M. L. Chuah et al., 2006; L. Y. Chuah et al., 2010) and
working memory tasks (Lim et al., 2007; Lythe et al., 2012).
These studies have documented reduced overall activation
after total sleep deprivation, and more specifically, reduced
frontoparietal activation during lapses on a visual selective
attention task (Khazaie et al., 2017). Consistent with this,
PET studies of sleep deprivation have reported significant
reductions in metabolic rates in the thalamic, parietal, and
prefrontal regions after sleep loss, which correlated with
declines in cognitive performance and alertness (Thomas
et al., 2000, 2003). Finally, one study used arterial spin
labeling (ASL) to measure resting cerebral blood flow
(CBF) changes after one night of sleep restriction., finding
significantly reduced frontoparietal CBF following sleep
loss, but only in participants with significant signs of
drowsiness (Poudel et al., 2012). The findings that non-
drowsy participants maintained normal CBF in the fronto-
parietal regions and increased CBF in basal forebrain and
cingulate regions also suggests a potential neurobiological
mechanism to compensate for drowsiness after sleep loss.
There is emerging neurophysiological research examin-
ing the effects of mouth breathing (as seen in SDB) versus
nasal breathing on brain functions. One study (Zelano et al.,
2016) examined the relationship between type of breathing
and brain activity indexed by cortical and intracranial EEG,
finding that transition from nasal to oral breathing was asso-
ciated with disorganization of limbic oscillatory synchrony
between the prefrontal cortex and the amygdala and hippo-
campus. Additional findings indicated that the switch from
nasal to oral breathing disrupted the emergence of cross-
frequency coupling between theta phase and beta amplitude
in the prefrontal cortex. The authors hypothesized that nasal
breathing drives respiratory phase-locked oscillations and
their coupling to higher-frequency rhythms, and may serve
as a common “clock” to organize spatiotemporal excitabil-
ity broadly throughout the brain (Fontanini & Bower, 2006;
Ito et al., 2014; Kay, 2005; Moore et al., 2013; Yanovsky
et al., 2014). Of note, cognitive performance on selected
tasks significantly declined during oral breathing, while
nasal breathing selectively enhanced the reaction times on
tasks requiring recognition of fearful stimuli and the accu-
racy of visual object recognition tasks. The novel aspect of
these results is the implication that the nasal route of respi-
ration serves as an entry point to limbic brain areas for mod-
ulating cognitive function related to emotion discrimination
and recognition memory. It has been shown that humans
alter their respiratory patterns in response to emotional
stimuli (Boiten, 1998) and during cognitive effort and atten-
tion tasks (Evans et al., 2009; Huijbers et al., 2014;
Vlemincx et al., 2011). Consequently, the above findings
suggest that rather than being a passive target of heightened
arousal or vigilance, natural nasal breathing may play a role
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in optimizing information processing in brain areas associ-
ated with attention and goal-directed behaviors.

There are several limitations to the human neuroimaging
research in this area. Few neuroimaging studies have exam-
ined either the time-of-day during which imaging data are
obtained, or circadian phase effects of sleep deprivation on
brain activation. Also, the available reports are predomi-
nantly from adult samples: however, it stands to reason to
suggest that these abnormalities in brain functions might
also contribute to problems in attention and behavior in
children with SDB. Lastly, several imaging techniques used
in adults (e.g., PET) are unsuitable for studies in children.
Moreover, the potential utility of PET imaging is limited
due not only to invasiveness of the procedure, but also the
rapid decay of radioactive tracers. The above limitations
notwithstanding, there is accumulating evidence that com-
mon underlying neurobiological mechanisms may explain
the link between SDB/OSA and daytime cognitive symptoms
that may either mimic ADHD or exacerbate preexisting
ADHD symptomatology.

Taken together, we can conclude that there is a prepon-
derance of evidence to support the notion that SDB is asso-
ciated with physiological processes, including activation of
stress hormones and immunologic responses that produce
fluctuations in blood oxygenation during sleep that in turn
appears to affect brain regions associated with attention and
other executive functions. These effects seem to compro-
mise brain physiology in those regions and cause cognitive
deficits consistent with ADHD symptoms. Although the
preponderance of findings come from experimental studies
in adults (See Table 1) these reports suggest that unrecog-
nized sleep problems in young children may produce defi-
cits misdiagnosed as ADHD.

SDB in Children - A Novel Etiological
Perspective

While most of the research on the reciprocal high rates of
SDB/OSA in ADHD (and vice versa) has examined mecha-
nisms linking the effects of SDB/OSA to blood oxygen-
ation, sleep disturbances and brain functions, other research
has examined the possible contribution of changes in human
facial anatomy to SDB. These anatomical changes include
underdeveloped mandible and maxilla structure, resulting
in narrowing of the nasal cavity and leading to compensa-
tory mouth breathing; the over-reliance on mouth breathing
affects both the quality of breathed air and sleep architec-
ture. Abnormalities in the growth of the facial bone struc-
tures contribute to compromised airflow through the upper
respiratory system via four different mechanisms. First, a
narrow and vaulted maxilla results in a smaller nasal cavity,
as the maxilla makes up the floor and lateral walls of the
nasal cavity. The rising vault and collapsing lateral walls
reduce/narrow the nasal cavity and introduce nasal airflow

Epigenetic changes in human facial anatomy

Mouth vs nasal breathing

!

Hypoxia <> oxidative stress <> sleep fragmentation

!

Altered cognitive functions presenting as inattention

Figure |. Model for the proposed relationship between
epigenetic changes in human facial anatomy possibly leading to
the development of compromised breathing and alteration sin
attention.

resistance. Second, as the maxilla forms the anterior wall of
the nasopharynx, it follows that the underdeveloped maxilla
with its lack of forward growth will result in a narrow naso-
pharynx. Third, the lack of forward maxillary growth forces
an under-developed mandible to land behind it during
mouth closure. In other words, the maxilla dictates where
the mandible can land during mouth closure, which also
forces the tongue backwards. The posterior displacement of
the tongue results in a narrower oropharynx. Fourth, under-
developed maxilla and mandible lead to reduced oral cavity
volume, resulting in further posterior displacement of the
tongue and the narrowing of the oropharynx. Overall, there
is evidence that the obstruction of the upper airways is
affecting the quality of sleep and contributes to the develop-
ment of SDB (Kim et al., 2013).

It has also been suggested that environmental factors,
such as the introduction of pre-processed soft foods and
expanding consumption of refined foods in early life, are
related to the etiology of malocclusion in industrialized
humans, which could lead to abnormal facial anatomy
impacting nasal airflow, and thereby SDB (Ciochon et al.,
1997, also see Figure 1). Changes in facial bone anatomy
lead to compensatory mouth breathing, which in turn has
several clinically relevant consequences (Jefferson, 2010).
Mouth breathing causes inflammation and enlargement of
the adenoids, thus further worsening airway obstruction. In
cases where the adenoids have been removed, mouth
breathing may contribute to re-occurrence of the obstruc-
tion. Another important consequence of mouth breathing is
its effect on the quality of breathed air. As nasal breathing
facilitates optimal oxygen absorption by humidifying, fil-
tering and warming up the inhaled air, mouth breathing
cannot perform those functions. Further, nasal breathing
results in nitric oxide release from the paranasal sinuses
into the inhaled air (J. O. Lundberg, 2008). Among its
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many functions, nitric oxide has antibacterial, antiviral, anti-
fungal, as well as vasodilation effects (J. O. N. Lundberg &
Weitzberg, 1999; Swift et al., 1988; Tornberg et al., 2002).
In contrast, mouth breathing does not produce nitric oxide
release into the breathed air, which results in a weaker
immune response to inhaled pathogens as well as vasocon-
striction. Mouth breathing also is excessive and, similar to
hyperventilation, may result in lower carbon dioxide (a
vasodilator) concentration in the blood, which in addition
to the lack of nitric oxide in breathed air may result in
increased heart rate and blood pressure (Juliano et al.,
2009; Trabalon & Schaal, 2012). Lastly, compensatory
mouth breathing is associated with elongation of the face,
giving mouth breathers recognizable facial features (Huang
& Guilleminault, 2012; Huynh et al., 2013; Jefferson,
2010). While these facial characteristics can be useful to
identify individuals with predominant mouth breathing, the
development of SDB-related facial characteristics may
happen long after the negative physiological and other con-
sequences of abnormal breathing have developed.

Summary and Future Directions

In this focused review, we discussed novel considerations
regarding the relationship between SDB and ADHD,
emphasizing emerging evidence that, despite being highly
prevalent, SDB may remain unrecognized and thus con-
tribute to either exacerbation of already existing ADHD
symptoms or the development of symptoms that mimic
ADHD (Knight & Dimitriou, 2019). Accumulating evi-
dence on possible neurophysiological mechanisms that may
link SDB to the development of ADHD-like symptoms fur-
ther supports the recommendation that SDB should be con-
sidered in the initial assessment of young children exhibiting
inattention, daytime fatigue and distractibility. While SDB
and ADHD are not mutually exclusive, their comorbidity
can influence the severity of each condition. Consequently,
there is a need for more targeted assessment of possible
sleep disturbances in children evaluated for ADHD. For
instance, novel methods for screening for SDB with the use
of take-home devices, some currently FDA approved for
use in children, can aid in differential diagnosis. This should
make screening for sleep problems much more palatable
and decrease the need for referral to a sleep lab.

In the context of the above discussion, it is important
to consider that treatments for ADHD may be inadequate in
cases where ADHD symptoms might be mimicked or exac-
erbated by unrecognized SDB. Further, while the use of
stimulants may be partially effective it may also exacerbate
sleep disturbances associated with SDB. It is possible that
in some cases, the correction of SDB and associated neuro-
cognitive sequelae may eliminate the need for pharmaco-
therapy altogether, or require appropriate dose adjustments.
Further, novel methods for screening for SDB with the use

of take-home devices, some currently FDA-approved for
use in children, can facilitate the implementation of proce-
dures for wider use and early detection of SDB without the
burden associated with studies conducted in dedicated sleep
labs. Lastly, while adenotonsilectomy is considered a gold
standard for the treatment of childhood OSA, new tech-
niques for the correction of nasal narrowing and mouth
breathing in children with SDB exist that are less invasive
and may produce compatible and sustainable results (Ngiam
& Cistulli, 2015).

Taken together, there is expanding evidence regarding
the relationship between SDB and ADHD symptoms in
children, as well as the availability of newly developed
methods for early diagnosis and possible non-invasive
treatments. These new data necessitate the development of
algorithms for comprehensive assessment and more indi-
vidualized treatments for ADHD in the context of SDB.
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