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Learning 

Objectives

1) Review the physiology of sleep

2) Sleep and Traumatic Brain 

Injury 

 Symptoms & Disorders 

 Diagnosis

 Treatment & Referral



Disclosures

No Disclosures to Report



Why Do we Sleep?

 Memory and Cognition

 Alertness and Performance

 Mood and Behavior

 Immunity and Healing

 Hormones and Metabolism

https://www.resmed.co.in/hs-fs/hubfs/happy-cute-little-boy-sleep-bed-room%20(1).png?width=600&name=happy-cute-little-boy-sleep-bed-

room%20(1).png



How do we Sleep?

7. (2011) Principles and practice of sleep medicine 5th Edition.



What Affects Sleep?

8. Husse 2015 PMID: 26252253

https://thewellnessjunction.com/wp-content/uploads/Circadian-Rhythm-3-1200x860.jpg



Sleep and 

Traumatic 

Brain Injury

6. Watson (2007) PMC1978314

https://www.cdc.gov/traumaticbraininjury/images/mockup-homepage/GettyImages-938038202-symptoms-modified-

medium.jpg?_=31945



Diagnosis

Overview

 Insomnia

 Short-Term Insomnia Disorder (F51.02)

 Chronic Insomnia Disorder (F51.01)

 Psychophysiological insomnia

 Insomnia due to (a) medical condition

 Insomnia due to drug or substance

 Other Insomnia Disorder (F51.09)

 Circadian Rhythm Sleep-Wake Disorder

 Advanced Sleep-Wake Phase Disorder (G47.22)

 Delayed Sleep-Wake Phase Disorder (G47.21)

 Circadian Sleep-Wake Disorder NOS (G47.20)

 Central Disorder of Hypersomnolence

 Hypersomnia due to Medical Disorder (G47.14)

 Sleep Related Breathing Disorder

15. ICSD-3 AASM



Sleep Disturbance After TBI

 Insomnia (50%)

 Poor sleep maintenance and sleep efficiency (49–50%)

 Delayed sleep onset (36%)

 Early morning awakenings (38%)

 Hypersomnia

 Nightmares (27%) 

1. Barshikar (2017) PMID: 28933033

2. Nakase (2013) PMID: 23296143

24. Viola-Saltzman PMID: 26929626

28. Mathias (2012) PMID: 22705246



Treatment

https://kidaha.com/wp-content/uploads/2020/05/b435.jpg



Sleep Disorders

 Insomnia

 Circadian Rhythm Sleep-Wake Disorder

 Central Disorder of Hypersomnolence

 Sleep Related Breathing Disorder

https://www.sleepcycle.com/wp-content/uploads/2021/11/insomnia-1920x1270.jpg



Chronic Insomnia 

After TBI

 Insomnia

 Can be frequently reported with milder TBI

 May be due to psychological insult related to trauma or recovery

 Linked to TBI induced light sensitivity

 Risks associated with medication and cognitive impairment

11. Duclos (2014) ISSN 0369-8114

12. Kaufman (2001) PMID: 11275462

13. Ouellet (2006) PMID: 16934524

https://www.sleepcycle.com/wp-content/uploads/2021/11/insomnia-1920x1270.jpg



The 3 “P” model of Insomnia

 Predisposing

 Precipitatin

g

 Perpetuatin

g

7. (2011) Principles and practice of sleep medicine 5th Edition.



Therapy for Insomnia

Cognitive Behavioral Therapy - Insomnia

https://www.sleepio.com/img/cbt-for-insomnia/cbt-for-insomnia.png

https://images.ctfassets.net/xkgc88uicblq/4aPai8iuZ7L7Ib2q6BxvHD/8995071f64f1562becc6508469381c3d/CBTI-

ArticleHero.png?w=1920&h=1080&q=50&fm=webp



Identify Underlying Factors

7. (2011) Principles and practice of sleep medicine 5th Edition.



SLEEP HYGIENE

22. De La Rue-Evans (2013) PMID: 23365000

https://ecogreenlove.files.wordpress.com/2021/10/infographic_sleep_hygiene_12_science-backed_tips_for_better_sleep_approved.jpg



STIMULUS CONTROL

https://sleepopolis.com/wp-content/uploads/2019/06/SO_SleepEdu_StimulusControl-1024x431.jpg



Cognitive Distortions addressed in

Cognitive Behavioral Therapy

https://positivepsychology.com/wp-content/uploads/Cognitive-Distortions.png



https://sleepeducation.org/resources/sleep-diary/



Referral to CBT-I

7. (2011) Principles and practice of sleep medicine 5th Edition.

https://images.squarespace-cdn.com/content/v1/5e8cca3f54b123010e2d5787/1618569448061-STJ5R7J8BS8HRV1B7RXD/Stages-Model-

poster.png?format=750w



Digital CBT-I & Referral Network

University Of Pennsylvania CBTI Directory

https://www.med.upenn.edu/cbti/provder_directory
.html



Brief Behavioral Treatment 

Intervention (BBTI)

16. Buysse (2011) PMID: 21263078

https://my.visme.co/projects/8re7rojk-bbti-infographic



Considerations for Pharmacotherapy

17. Zeitzer (2009) PMID: 20104406



Pharmacologic Targets

Orexin-B 

(Hypocretin 2)
Suvorexant (Belsomra) – August 2014

20. Tang (2019) PMID: 31663471

21. Baumann (2005) PMID: 16009905

23. Thomsay (2019) PMID: 30136622

https://www.belsomra.com/what-is-belsomra/, https://www.pharmacytimes.com/view/daily-medication-pearl-suvorexant-belsomra-, https://www.dayvigohcp.com/about-dayvigo, https://www.eisai.com/news/2019/news201993.html

Lemborexant (Dayvigo) – December 

2019

https://www.belsomra.com/what-is-belsomra/
https://www.pharmacytimes.com/view/daily-medication-pearl-suvorexant-belsomra-
https://www.dayvigohcp.com/about-dayvigo
https://www.eisai.com/news/2019/news201993.html


Pharmacotherapy for Insomnia

Sleep Onset Insomnia: 

 Eszopiclone (Lunesta) – Weak (14 min)

 (1 mg) 2 mg and 3 mg doses

 Ramelteon (Rozerem) – Weak (9 min)

 8 mg

 Temazepam (Restoril) – Weak (37 min)

 (7.5 mg) 15 mg

 Triazolam (Halcion) – Weak (9 min)

 0.25 mg

 Zaleplon (Sonata) – Weak (0-19 min)

 5mg to 10mg

 Zolpidem (Ambien) – Weak (5-12 min)

 (5 mg) 10mg (6.25-12.5 mg ER) 

Sleep Maintenance Insomnia

 Doxepin (Silenor) – Weak (TST +26-32 min)

 3mg to 6mg

 Eszopiclone (Lunesta) – Weak (TST +18-76 min)

 2mg to 3mg

 Temazepam (Restoril) – Weak (TST +99 min)

 15 mg

 Suvorexant (Belsomra) – Weak (TST +2-19 min)

 10mg, 15/20mg, 20mg

 Zolpidem (Ambien) – Weak (TST +29 min)

 10mg

AASM Guidelines at a Glance: https://aasm.org/clinical-resources/practice-standards/practice-guidelines/

We suggest that clinicians not use the following drugs for the 

treatment of sleep onset or sleep maintenance: – Weak

Diphenhydramine, Melatonin, Tiagabine, Trazodone, L-tryptophan, 

Valerian

Lemborexant (Dayvigo): Not included in latest recommendation 



2019: Black Box Warning of Z Drugs

 Eszopiclone (Lunesta)

 Zaleplon (Sonata) 

 Zolpidem (Ambien, Ambien CR, Edluar, 
Intermezzo, and Zolpimist).

 NREM parasomnia history is a contraindication

 Sleepwalking, or performing other tasks while 

sleeping or otherwise not fully awake which 

can result in injury or death.

 Involve the patient’s Mental health professional 
when treating patients with Depression as Z drugs 
as they have been linked to worsening depression 
and suicidal ideation.



Side Effects

1. Barshikar (2017) PMID: 28933033



Sleep Disorders

 Insomnia

 Circadian Rhythm Sleep-Wake Disorder

 Central Disorder of Hypersomnolence

 Sleep Related Breathing Disorder

https://2rdnmg1qbg403gumla1v9i2h-wpengine.netdna-ssl.com/wp-content/uploads/sites/3/2020/07/concussionSleep-683381680-770x533-1-650x428.jpg



Circadian Rhythm Disturbance 

After TBI

 Circadian Rhythm 

 Most severe effects in first 1-2 days

 Usually improve by day 8

 Recovery of sleep timing correlates with better outcomes

5. Wolfe (2018) PMID: 30347632

10. Castriotta (2007) PMID 17694722

11. Duclos (2014) ISSN 0369-8114

https://2rdnmg1qbg403gumla1v9i2h-wpengine.netdna-ssl.com/wp-content/uploads/sites/3/2020/07/concussionSleep-683381680-770x533-1-650x428.jpg



Therapy for

Sleep-Wake Phase Disorder 

19. Aulinas (2019)

25. Bell (2021) PMID: 33459040

https://jameshewittperformance.com/wp-content/uploads/2020/04/Do-you-have-social-jetlag.001-1024x576.jpeg, 

https://images.english.elpais.com/resizer/fJrrFVz1bc-kM1efsLLtrjTs2so=/980x735/cloudfront-eu-central-1.images.arcpublishing.com/prisa/ECIN6AKIGMJJQZ3DL2YSHDWS5I.jpg



Therapy for

Sleep-Wake Phase Disorder 

19. Aulinas (2019)

25. Bell (2021) PMID: 33459040

https://jameshewittperformance.com/wp-content/uploads/2020/04/Do-you-have-social-jetlag.001-1024x576.jpeg, 

https://images.english.elpais.com/resizer/fJrrFVz1bc-kM1efsLLtrjTs2so=/980x735/cloudfront-eu-central-1.images.arcpublishing.com/prisa/ECIN6AKIGMJJQZ3DL2YSHDWS5I.jpg

What is the

Starting point?



Therapy for

Sleep-Wake Phase Disorder 

19. Aulinas (2019)

25. Bell (2021) PMID: 33459040

https://carex.com/blogs/resources/bright-light-therapy-guide

https://en.wikipedia.org/wiki/Melatonin#/media/File:Melatonin.svg

Melatonin



 Insomnia

 Circadian Rhythm Sleep-Wake Disorder

 Central Disorder of Hypersomnolence

 Sleep Related Breathing Disorder

SLEEP DISORDERS

http://images.clipartpanda.com/disturbance-clipart-443683-Royalty-Free-RF-Clip-Art-Illustration-Of-A-Cartoon-Tired-Businessman-Sleeping-On-His-

Desk.jpg



Post Traumatic Hypersomnia 

 Hypersomnia

 Rule out other primary 

sleep disorders

 Usual Workup with 

considerations

 Posttraumatic Hypersomnia

 Unrefreshing sleep and very 

long total sleep times

5. Wolfe (2018) PMID: 30347632

6. Watson (2007) PMC1978314



 Insomnia

 Circadian Rhythm Sleep-Wake Disorder

 Central Disorder of Hypersomnolence

 Sleep Related Breathing Disorder

SLEEP DISORDERS

https://www.resmed.co.in/hs-fs/hubfs/cpap-pressure%20(1).png?width=600&name=cpap-pressure%20(1).png



Obstructive Sleep Apnea

Home Sleep Apnea Test

Less sensitive Screening Test

Polysomnography

Most Sensitive Gold Standard

26. Nakase-Richardson (2020) PMID: 32387522

27. Gottleib (2020) PMID: 32286648

https://1neb32jzfx21bpf96nll6g11-wpengine.netdna-ssl.com/wp-content/uploads/2018/07/watchpat-200U-in-use-square.jpg, https://www.easmed.com/main/wp-content/uploads/In-Lab-Sleep-Study.jpg, 

https://1neb32jzfx21bpf96nll6g11-wpengine.netdna-ssl.com/wp-content/uploads/2018/07/watchpat-200U-in-use-square.jpg
https://www.easmed.com/main/wp-content/uploads/In-Lab-Sleep-Study.jpg


integration of the sleep 

disorders and TBI care

5 Finger Approach
 Attention to circadian 

misalignment

 Pharmacologic factors

 Medical factors

 Psychological factors

 Primary sleep disorders

10 Finger Approach
 Defining areas and mechanisms of 

injury

 Understanding new interventions

 Provide social supports to provide 
external structure to better 
prevent sleep issues

 Provide a physical environment 
that better supports sleep

 Demand improved access to sleep 
care for those with TBI

5. Wolfe (2018) PMID: 30347632

http://clipart-library.com/clipart/207372.htm



Conclusion

 Identify Area of Primary Concern 
related to Sleep & Traumatic Brain 
Injury 

 Insomnia

 Circadian Rhythm

 Hypersomnia

 Underlying Sleep Disorder

 Insomnia Treatment

 Identify modifiable contributing factors 

 Sleep Hygiene & Stimulus Control

 BBTI & CBTI

 You can provide some of this help, but if it becomes 
too much, refer when the patient is stable to 
participate!

 Short Term Pharmacotherapy

 Ramelteon, Doxepin or Suvorexant or others like 
Eszopiclone, Zaleplon or Zolpidem

 Circadian Rhythm 

 Melatonin & Light Therapy

 Hypersomnia

 Evaluation by sleep specialist for diagnostics



AASM Resourceshttps://aasm.org/clinical-resources/provider-fact-

sheets/
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