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Learning Objectives
• Upon completion of this course, attendees should be able to:

• Appreciate that children with ADHD have higher rates of sleep 
problems

• Understand how circadian and dopamine pathway differences 
influence sleep disruption

• Develop strategies to distinguish ADHD symptoms from daytime 
sleepiness



ADHD and Sleep
• 25-55% of children with ADHD also have sleep problems

• Up to 75% of adolescents with ADHD have sleep problems

Hvolby, 2015.  Marten, 2023.  Cortese, 2009.
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• Bedtime resistance

• Sleep initiation difficulty / prolonged sleep latency

• Overnight awakenings / decreased sleep efficiency

• Trouble waking up in the morning / sleep inertia

• Daytime sleepiness

• Sleep disordered breathing
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• Persistent pattern of inattention and/or hyperactivity-impulsivity that 
interferes with functioning or development
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ADHD

DSM-5-TR.  Thomas, 2015.  Pastor, 2015. Tung, 2016. 

• Boys are twice as likely to be diagnosed with ADHD 

• Girls with ADHD are more likely to have comorbid anxiety and/or 
depression

• 7.2% overall prevalence

• Persistent pattern of inattention and/or hyperactivity-impulsivity that 
interferes with functioning or development



ADHD Diagnostic Criteria

• 1.  Inattention (>6 features)

• 2. Hyperactivity and impulsivity (>6 features)

• Symptoms must present prior to 12 years

• Must occur in two or more settings

• Affects social, academic, and/or occupational functioning

• Not better explained by another disorder

DSM-5-TR. 

• Persistent pattern of inattention and/or hyperactivity-impulsivity that 
interferes with functioning or development, as characterized by (1) and/or (2):



ADHD Diagnostic Criteria
• Hyperactivity and 

impulsivity

• Fidgets

• Leaves seat

• Runs or climbs at 
inappropriate times

• Unable to play quietly

• Appears “on the go”

• Talks excessively

• Blurts out answer

• Difficulty waiting

• Interrupts others

• Inattention 

• Careless mistakes

• Difficulty sustaining 
attention

• Does not seem to listen 
when spoken to

• Does not follow through 
on instructions/tasks

• Avoids sustained mental 
effort

• Loses things

• Easily distracted

• Forgetful in daily activities
DSM-5-TR.  Owens, 2020.  Givan, 2004.  Wise, 1998.



ADHD Diagnostic Criteria
• Hyperactivity and 

impulsivity

• Fidgets

• Leaves seat
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• Unable to play quietly

• Appears “on the go”

• Talks excessively

• Blurts out answer

• Difficulty waiting

• Interrupts others

• Inattention 

• Careless mistakes

• Difficulty sustaining 
attention

• Does not seem to listen 
when spoken to

• Does not follow through 
on instructions/tasks

• Avoids sustained mental 
effort

• Loses things

• Easily distracted

• Forgetful in daily activities

• Sleepiness

• Restlessness

• Emotional lability

• Irritability

• Aggression

• Behavior problems

• Quiet

• Listless

• Inattentive

• Unfocused

• Withdrawn

DSM-5-TR.  Owens, 2020.  Givan, 2004.  Wise, 1998.



ADHD and Sleep
• “Does she have ADHD or is she just tired?”

• “Is the ADHD making it difficult to fall asleep, 

    or is the poor sleep causing the ADHD?”

• “The ADHD and insomnia feed off of each other.” 

• “The stimulant is just going to keep him awake even more.” 

• “When he sleeps well, he doesn’t need his ADHD medication.”

• “I don’t want to start a stimulant because I’m convinced that if we just fix his 
sleep, then he won’t be hyperactive anymore.”  

Iowaclinic.com
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Sleep Disordered Breathing

• “…surgical treatment for the 
obstructive sleep apnea 
syndrome in school-age 
children did not significantly 
improve attention or 
executive function as 
measured by 
neuropsychological testing…”

Marcus, 2013.
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• Pediatric OSA

• ~3% in the general population

• 25 – 30% in children with ADHD

Youssef, 2011.   Waldrop, 1971. 



Sleep Disordered Breathing

• Pediatric OSA

• ~3% in the general population

• 25 – 30% in children with ADHD

• 18-item Waldrop scale

• “…hyperactive behavior is associated with 
the presence of minor physical anomalies 
in boys, not girls…” 

Youssef, 2011.   Waldrop, 1971. 



Sleep Disordered Breathing

Gozal, 2007.



Sleep Disordered Breathing

Wu, 2017.



Sleep Disordered Breathing

Kheirandish-Gozal, 2019.



Sleep Disordered Breathing

Yu, 2023.

• Right frontal middle 
gyrus is larger in children 
with OSA compared to 
children without OSA

• Negatively correlated 
with expressive 
attention



Circadian Influences
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Circadian Influences

• Melatonin Onset Delayed

• 45 minutes in children

• 90 minutes in adults

Van Veen, 2010.  Luu, 2025.
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Circadian Influences

Wynchank DS, Bijlenga D, Lamers F, Bron TI, Winthorst WH, 
Vogel SW, et al. ADHD, circadian rhythms and seasonality. . J 
Psychiatr Res. (2016) 81:87–94. doi: 
10.1016/j.jpsychires.2016.06.018

Wynchank, 2016.



Dopamine Pathway



Dopamine Pathway
• Pediatric Restless Legs Syndrome (RLS)

• 1.9% in the general population

• 11 - 42.9% in children with ADHD

• RLS symptoms in adolescents is associated with later ADHD diagnosis

Migueis, 2023.  Wajszilber, 2018.  Liu, 2020.  



Dopamine Pathway
• RLS and ADHD implicated in dopamine dysregulation

• Lower dopamine levels in nigrostriatal region

• Lower iron levels

Wagner, 2004.  Konofal, 2007. 
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Dopamine Pathway

Mader, 2023.



Dopamine Pathway

Loureriro-Vieira, 2017.  pharmacology2000.com



Dopamine Pathway
• Dopamine transporter is main target of stimulants

• Likely don’t need to worry about stimulants worsening sleep at 
night

• If it happens, it’s likely temporary

Del Campo, 2011.  Weiss, 2021.  Owens, 2016. 



Parasomnias



• “…the higher the total ADHD-RS 
score, the higher the number of 
parasomnias…”

Parasomnias

Velez-Galarraga, 2016.



Insomnia



Insomnia
• 25-50% of children and adolescents with ADHD have concurrent anxiety

• May present with more inattentiveness and less impulsivity

• Often with less aggressive symptoms

• Worrying thoughts may present as racing thoughts at night

• Stimulants may worsen underlying anxiety

Leon-Barriera, 2023.



Insomnia

Hornsey, 2025.



Insomnia
• Coordinate with provider managing ADHD to optimize 

daytime/evening symptoms to facilitate the transition to sleep

• Treat any underlying anxiety symptoms

• No FDA approved hypnotics for children
• Melatonin or ramelteon
• Alpha-2 agonists (clonidine and guanfacine)
• Z-drugs (zolpidem, eszopiclone) seem to be ineffective in children 

with ADHD

Blumer, 2009.  Sangal, 2014.



Thank you!
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