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Abstract JR is an 18-year-old male with five-year history

of going to bed late and waking up late. He gives history of

poor frustration tolerance, inattention and fidgetiness in

school for which he has been unsuccessfully been treated

with stimulant medications for last 3 years. There is history

of similar sleep problems in his father who works nights as

a mechanic. JR’s sleep log shows him going to bed early

morning and waking up late morning/afternoon. He shows

no sleep maintenance problems and sleeps an average of

8 h per night. He shows no symptoms of depression, anx-

iety, inattention or hyperactivity during his hospital stay.

He does not show any learning, cognitive, attention or

intellectual deficits. He is currently not taking any medi-

cations. He is discharged home after 3-day hospital stay

and is reportedly doing well working in a video rental store

at night.
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Introduction and background

Sleep disorders affect 25–40% of children and adolescents

(Owens 2005). These sleep disorders include delayed sleep

phase disorder (DSPD), poor sleep hygiene, insomnia,

narcolepsy and restless leg syndrome/periodic limb move-

ments in sleep (Meltzer and Mindell 2006). Sleep disorders

can have a profound impact on learning, growth, and

behavior and emotion regulation. The relationship between

sleep and attention deficit/hyperactivity disorder (ADHD) is

complex (Owens 2005). Sleep onset problems are seen in up

to 28% medication free ADHD children (Stein 1999). Gau

and Chiang in 2009 showed that adolescents with a child-

hood diagnosis of ADHD were more likely to have current

and lifetime sleep problems and sleep disorders (Gau and

Chiang 2009). Sleep onset insomnia in children with ADHD

is suggested to be a circadian rhythm sleep disorder identi-

cal to DSPD (Van der Heijden et al 2005). It is not clear if

sleep deprivation resulting from presence of DSPD can

manifest as ADHD symptoms. Walters et al in 2008

hypothesized that sleep disruption caused by delayed sleep

onset in DSPD is not enough to cause daytime inattention

and hyperactivity (Walters et al 2008). The following case

illustrates the importance of understanding the relationship

between DSPD and ADHD symptoms.

Case report

JR is an 18-year-old Caucasian male who is admitted to

acute care psychiatric hospital after he had an argument

with his mother, made suicidal statements and cut his wrist.

He reports having poor frustration tolerance.

For the last 5 years, he has been going to bed late at night

and waking up late in the morning/afternoon. It has gotten
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progressively worse. He has trouble getting up in the

morning. He gets an average of 5 h sleep on weekdays and

9 h on weekends. He is inattentive and fidgety in school

more so in the morning classes. His grades dropped.

He would be irritable and easily frustrated more so in school

than at home and more on weekdays than weekends.

He would sleep in until the afternoon on weekends and

reported feeling better on weekends. Three years ago, he was

diagnosed with ADHD by his primary care physician and

treated with stimulant, amphetamine-dextroamphetamine

(Adderall), without much improvement in his inattention.

He was referred to a psychiatrist who increased dosage of

Adderall. He continued to have problems with inattention in

school and poor sleep at night. He quit school in his senior

year and since then for last 5 months has been staying at

home with his parents. He plays video games all night, goes

to bed around 7 a.m. and wakes up at 2 p.m. He feels rested

and reports having no problems with attention and concen-

tration. He also smokes marijuana about once a month. He

has no medical problems and is not taking any medications

for last 1 year. There is history of his father having similar

sleep pattern more so when he was an adolescent. His

grandmother described his father as a ‘‘night owl’’. He

subsequently took a night job as a mechanic.

JR does not report or show any symptoms suggestive of

depression, anxiety, inattention, hyperactivity, mania or

psychosis. His physical examination is unremarkable. He

does not show any deficits in attention, learning, intellect or

cognition on clinical and neuropsychological evaluation.

During his brief hospital stay, his sleep log showed him

going to bed late at night/early morning and waking up late

in the afternoon. He shows no sleep maintenance problems

and gets an average of 8 h sleep per night. He feels rested.

This delayed but stable sleep pattern called in for diagnosis

of DSPD and raised questions about diagnosis of ADHD.

His sleep complaints preceded symptoms of inattention and

fidgetiness, while as the latter symptoms resolved with

more sleep. Differential diagnosis of a primary mood dis-

order, comorbid ADHD and DSPD was not supported by

clinical and ancillary reports. He was educated about

DSPD, the importance of proper sleep and sleep hygiene.

He was reluctant to use any strategies aimed at correcting

his DSPD as he has made up his mind about taking a

nighttime job in a video store. JR was discharged after

3 days of hospital stay and is reportedly doing well,

working the night shift at a video rental store 6 months

after his discharge.

Discussion

DSPD is characterized by habitual sleep-wake times that

are delayed, usually more than 2 h, relative to conventional

or socially acceptable times. Affected individuals complain

of difficulty falling asleep at socially acceptable times,

but once asleep, sleep is reported to be normal (AASM

2005).

Diagnostic criteria for DSPD per international classifi-

cation of sleep disorders (ICSD)

1. There is a delay in the phase of major sleep phase

period in relation to the desired sleep time and

wake-up time, as evidenced by a chronic or recurrent

complaint of inability to fall asleep at a desired

conventional clock time together with the inability to

awaken at a desired and socially acceptable time.

2. When allowed to choose their preferred schedule,

patients will exhibit normal sleep quality and duration

for age and maintain a delayed, but stable, phase of

entrainment to the 24-h sleep-wake pattern.

3. Sleep log or actigraphy monitoring (including sleep

diary) for at least 7 days demonstrates a stable delay in

the timing of the habitual sleep period.

4. The disturbance is not better explained by another

sleep disorder, medical or neurological disorder,

mental disorder, medication use, or substance use

disorder (AASM 2005).

Therapeutic interventions for DSPD consist of behav-

ioral and pharmacological interventions. Phototherapy

involving timed light exposure at wake times resulting in

advancing sleep-wake cycle is used to treat DSPD. In

chronotherapy, bed times and wake times are progressively

delayed until sleep-wake cycle has rotated around the clock

and neared the desired schedule. Timed melatonin admin-

istration is also helpful in treatment of DSPD (Morganthlaer

et al. 2007). Pharmacological interventions including use of

benzodiazepine receptor agonists, stimulants and melatonin

agonists have not been studied in the treatment of children

with DSPD and are not recommended by AASM practice

parameters (Wyatt 2007).

Sleep disorders are common in children and adolescents

and varied in their presentation. Owens in 2008 describes

the complex bidirectional relationship between primary

sleep disorders and ADHD in children. Primary sleep dis-

orders can present with symptoms of inattention and can

have a significant impact on mood, behavior, development

and functioning (Owens 2008; Meltzer and Mindell 2006).

Many sleep disorders are likely to be misinterpreted as

other clinical conditions of a physical or psychological

nature, especially neurological or psychiatric disorders

(Stores 2007). Dahl et al. (1991) described a case of a

10-year-old girl in whom chronotherapy of delayed sleep

phase insomnia resulted in significant reduction in ADD

symptoms (Dahl et al. 1991). This is a first case report that

underscores the need for evaluating the presence of delayed

sleep phase disorder in children and adolescents with
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ADHD symptoms. It calls for studies to understand the

relationship between ADHD and DSPD. It also stresses the

need for educating clinicians about the complex interaction

between sleep and psychiatric disorders. Owens in 2008

provides guidelines to evaluate and manage children with

ADHD and sleep problems (Owens 2008).

Conflict of interest statement This was not an industry-supported

study. All authors have reported no financial conflicts of interest.

References

American Academy of Sleep Medicine (AASM) (2005) In: Nosology

Committee of the American Academy of Sleep Medicine (eds)

The international classification of sleep disorders, diagnostic and

coding manual, 2nd edn, pp 118–120

Dahl RE, Pelham WE, Wierson M (1991) The role of sleep

disturbances in attention deficit disorder symptoms: a case

study. J Pediatr Psychol 16:229–239

Gau SS, Chiang H (2009) Sleep problems and disorders among

adolescents with persistent and subthreshold attention-deficit/

hyperactivity disorders. Sleep 32(5):671–679

Meltzer LJ, Mindell JA (2006) Sleep and SLEEP DISORDERS IN

CHILDREN AND ADOLESCENTS. Psychiatr Clin North Am

29:1059–1076

Morganthlaer TI, Lee-Chiong T, Alessi C, Friedman L, Aurora N,

Boehlecke B, Brown T, Chesson A, Kapur V, Mganti R, Owens

J, Pancer J, Swick TJ, Zak R (2007) Practice parameters for

clinical evaluation and treatment of circadian rhythm sleep

disorders. An American Academy of Sleep Medicine report.

Sleep 30:1445–1459

Owens JA (2005) Epidemiology of sleep disorders during childhood.

In: Sheldon SH, Ferber R, Kryger MH (eds) Principles and

practice of pediatric sleep medicine. Elsevier, Philadelphia,

pp 27–33

Owens JA (2008) Sleep disorders and attention deficit/hyperactivity

disorder. Current Psychiatry Rep 0(5):439–444

Stein MA (1999) Unravelling sleep problems in treated and untreated

children with ADHD. J Child Adolesc Psychopharmacol 9:157–168

Stores G (2007) Clinical diagnosis and misdiagnosis of sleep

disorders. J Neurol Neurosurg Psychiatry 78(12):1293–1297

Van der Heijden KB, Smits MG, Van Someren EJ, Gunning WB

(2005) Idiopathic chronic sleep onset insomnia in attention

deficit/ hyperactivity disorder: a circadian rhythm sleep disorder.

Chronobiol Int 22(3):559–570

Walters AS, Silvestri R, Zucconi M, Chandrashekariah R, Konofal E

(2008) Review of possible relationship and hypothetical links

between attention deficit hyperactivity disorder (ADHD) and

simple sleep related movement disorders, parasomnias, hyper-

somnias, and circadian rhythm disorders. J Clin Sleep Med

4:591–600

Wyatt JK (2007) Circadian rhythm sleep disorders in children and

adolescents. Sleep Med Clin 2:387–396

Delayed sleep phase disorder and Attention deficit and hyperactivity symptoms 213

123


	Delayed sleep phase disorder and Attention deficit �and hyperactivity symptoms in a teenager
	Abstract
	Introduction and background
	Case report
	Discussion
	Conflict of interest statement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


