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YOU WILL:

• Learn the basics about evidence-based behavioral interventions 
for sleep disturbances.

• Practice selecting appropriate behavioral interventions for sleep 
disturbances.

• Collaborate to apply behavioral interventions for sleep 
disturbance within your own context.

SLEEP DISRUPTION

• A perceived inadequacy in one’s sleep duration, quality, and/or schedule that is occurring most nights 
over the course of at least two weeks
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NORMAL HUMAN SLEEP

• Another functional “mode” for the brain and body
• You don’t just “turn off” 

• Why we “need” sleep is not fully understood
• “cleaning” occurs

• “solidifying”/ “pruning” of connections between neurons

WHICH MODE?

Regulated by two processes
1. Homeostatic drive

2. Circadian drive 

Modulated by another
1. Arousal 
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HOMEOSTATIC SLEEP DRIVE

CIRCADIAN RHYTHMS
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TWO-PROCESS MODEL OF SLEEP REGULATION

AROUSAL

• Arousal is a “continuum of sensitivity of the organism to stimuli, both external and internal.” 

• Facilitates interaction with the environment in a context-specific manner (e.g., under conditions of threat, some 
stimuli must be ignored while sensitivity to and responses to others is enhanced, as exemplified in the startle 
reflex),

• Can be evoked by either external/environmental stimuli or internal stimuli (e.g., emotions and cognition)

• Threats

• Interest

NIH RDoC, https://www.nimh.nih.gov/research-priorities/rdoc/constructs/arousal.shtml

https://www.nimh.nih.gov/research-priorities/rdoc/constructs/arousal.shtml
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AROUSAL AND REGULATORY SYSTEMS

13

Reproduced from (Nota, Coles, & Sharkey, 2015)
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WHAT HAPPENS WHEN WE DON’T SLEEP?

From Wulff et al (2010)
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REPETITIVE NEGATIVE THINKING

• Transdiagnostic process

• Abstract

• Perseverative

• Negative

• Difficult to control

• Difficulty disengaging attention
• Vulnerable to exacerbation by other processes

19

(Berggren, Koster, & Derakshan, 2012; Ehring & Watkins, 2008; Ehring et al., 
2011)

REPETITIVE NEGATIVE THINKING

• “The same thoughts keep going through my mind again and again”

• “Thoughts come to mind without me wanting them to”

• “My thoughts prevent me from focusing on other things”

20
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Perseverative 
Thinking

Repetitive 
Negative 
Thinking

Worry Rumination
Obsessions 
and 
Compulsions?

Obsessions 
and 
Compulsions?

REPETITIVE NEGATIVE THINKING AND ATTENTION

• Impaired concentration, poorer problem solving

• Difficulty inhibiting and redirecting attention from threatening stimuli.

• Intrusive memories and thoughts

22(Berggren, Koster, & Derakshan, 2012; Bradley et al., 1995; Ehring & Watkins, 
2008; Fox, Dutton, Yates, Georgiou, & Mouchlianitis, 2015; 
Hofmann et al., 2008; Mathews & Mackintosh, 2000; Thush et al., 2008)
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REPETITIVE NEGATIVE THINKING AND EMOTION 
REGULATION

• More negative mood, more anxiety

• Difficulty adjusting goals while experiencing strong emotions

23(Ehring and Watkins, 2008)



7/30/19

13



7/30/19

14

Structure, Culture, Identities

Cognitive and 
Emotional 
Function

Arousal and 
Regulatory 

Systems

Repetitive 
Negative 
Thinking

STRUCTURE

• Employment demands

• Social demands

• Geography

Structure, Culture, Identities

Cognitive and 
Emotional 
Function

Arousal and 
Regulatory 

Systems

Repetitive 
Negative 
Thinking
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CULTURE

• Beliefs about sleep’s relative importance

• Norms of those around you and how they sleep

• Values inform what will grab and hold our attention

Structure, Culture, Identities

Cognitive and 
Emotional 
Function

Arousal and 
Regulatory 

Systems

Repetitive 
Negative 
Thinking

IDENTITIES

• Age (and generation)
• Disability status (physical)
• Diagnosis status (psychological)
• Religion (and spirituality)

• Ethnicity (and race)
• Sexuality
• Socioeconomic status
• Immigration status (and indigenous heritage)
• Nationality (and citizenship)

• Gender 

Structure, Culture, Identities

Cognitive and 
Emotional 
Function

Arousal and 
Regulatory 

Systems

Repetitive 
Negative 
Thinking

Hays, 2016
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IDENTITIES

• Inconsistent findings regarding any particular 
identities and sleep quality (e.g., race)

• Identities that are historically marginalized 
hypothesized to be associated with greater stress 
and subsequently worse sleep disturbance

• Identities inform what will grab and hold our 
attention

Structure, Culture, Identities

Cognitive and 
Emotional 
Function

Arousal and 
Regulatory 

Systems

Repetitive 
Negative 
Thinking

Grandner et al., 2010; Patel et al., 2010 
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OCD AND SLEEP/CIRCADIAN RHYTHMS

• Sleep disturbance associated with OCD 
symptoms in NCS-R, controlling for depression 
(Cox & Olatunji, 2016)

• Delayed bedtimes associated with increased 
intrusive thoughts in non-clinical sample 
(Schubert & Coles, 2015)

(Reproduced from Nota, Sharkey, & Coles, 2015)
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OCD AND SLEEP/CIRCADIAN RHYTHMS

• Delayed bedtimes are associated with more severe OCD symptoms at admission and across treatment 
in Intensive/Residential Treatment for OCD, independent of relation with depression and anxiety 
symptoms (Nota et al., submitted)

• Objective and subjective measures of delayed sleep timing predict non-response to rTMS treatment for 
OCD (Donse et al., 2017) 

• Sleep disturbance improved in 4-day intensive ERP treatment for OCD; pre-treatment sleep disturbance 
associated with greater reduction in OCD symptoms at discharge (Nordahl et al., 2018)

• Shifting bedtimes earlier reduced OCD symptoms in individuals who had not benefited from first-line 
treatments (Coles & Sharkey, 2011)

ANXIETY AND SLEEP/CIRCADIAN RHYTHMS

• Bidirectional Relation

• Evening worry leads to longer sleep onset latency/reduced total sleep time

• Difficulty initiating sleep is associated with subsequent worry/emotionally negative intrusions,

38

(Takano  & Tanno, 2013; Takano et al., 2014; Guastella & Moulds, 2007; 

for a review see Espie, 2002; Harvey, 2002)
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MOOD AND SLEEP/CIRCADIAN RHYTHMS

• Insomnia and hypersomnia are both symptoms of depressive episodes

• Decreased fatigue and not sleeping are associated with manic episodes

• Change in mood is one of the most consistent correlates of sleep disturbance

• Usually more irritable and depressed

• Total sleep deprivation sometimes associated with short-term mood elevation

WHAT HAPPENS WHEN WE DON’T SLEEP?

From Wulff et al (2010)
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EXACERBATION OF SYMPTOMS

• Emotion regulation

(Yoo et al., 2007b; as cited in Walker, 2009)

SD participants evidenced increased amygdala activation, along with decreased 
executive functioning capacity for inhibitory control of emotions.

Implications for Therapy:
Sleep deficits may make it more difficult to inhibit and/or 

respond appropriately to emotional information. 

TREATMENT INTERFERENCE

• Declarative memory encoding deficits

•In a word recall task, sleep-
deprived participants showed a 
40%  reduction in the ability to 
encode memories for the words, 
as compared with non-sleep 
deprived participants (Walker, 2009). 

• There is some evidence that 
insomnia patients exhibit 
memory deficits as well, although 
data is heavily mixed (Fulda & Schulz, 
2001)

Implications for Therapy: 
Impaired ability to encode information 

presented in session?
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INTEGRATION WITH TREATMENT

Structure, Culture, Identities

Cognitive 
and 

Emotional 
Function

Arousal and 
Regulatory 

Systems

Repetitive 
Negative 
Thinking

Behavioral and 
Pharmacological
Treatment
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WHAT CAN WE DO WITH SLEEP?

• Cognitive behavioral treatment for insomnia (Dolan, Taylor, Bramoweth, & Rosenthal, 2010)

• Meta-analyses have shown CBTi to be effective

• Reduced sleep onset latency

• Total sleep time increase

• Long-term durability greater than pharmacotherapy
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SLEEP HYGIENE

• Avoid:

• Caffeine throughout the day. Later in the afternoon particularly.

• Going to bed hungry

• Excessive liquids in the evening

• Excessive alcohol use in the evening. 

• This can put you to sleep but interferes with processes that should happen during sleep for you to feel rested and alert 
the next day.

• Tobacco before bed or during the night

• Nicotine is a stimulant drug

SLEEP HYGIENE

Make bedroom:
• Quiet

• Dark

• Comfortable

• Moderate temperature

Other things that affect sleep (Other approaches and special 
considerations should be made if you have/take these):

Allergies, bronchitis, asthma
Medications
Sleep apnea, parasomnias, seizure disorders
Bipolar depression, panic disorder
Shift work
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SLEEP HYGIENE

• Stress:
• Activated stress systems work in opposition to circadian rhythms and homeostatic sleep drive to keep one 

awake.

• Can’t “try to relax.” Just practice exercise and let relaxation do what it will at its own pace

• Progressive muscle relaxation

• Diaphragmatic breathing

• Mindfulness exercises

• Practice relaxation at regular time of day, in bedroom if possible

REGULARIZE CIRCADIAN RHYTHMS

• Make a point of having a regular wake-up time 

• EVERY day

• Chronotherapy: Controlled exposure to environmental stimuli (e.g., light, 
melatonin) that act on biological rhythms 

• Light therapy can be used to synchronize or phase shift rhythms
• Internal synchronization: appropriate timing between core body rhythms (e.g., cortisol, 

temp) and sleep

• External synchronization: appropriate timing of these rhythms to the day-night cycle
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REGULARIZE CIRCADIAN RHYTHMS

DLMO= 

0.80 * (Wake time as decimal) – 8.83

• 7 am:

DLMO = 0.80 * (7.0) – 8.83

DLMO = 5.6 – 8.83

DLMO = - 3.23 (if negative, add 24)

DLMO = 20.77

DLMO = 8:46 PM

(Burgess and Eastman, 2005)

SLEEP COGNITIONS
Sleep

Sleep

Sleep Sleep
Sleep

• 1.  Leave the room temporarily when your mind is active.  You can return to the bedroom when your 
thoughts have become more manageable and you are no longer worrying.

• 2.  Use Constructive Worry if your worries continue to follow you to bed.  This will mean setting aside 
time to do this in the early evening.

• 3. Use Thought Records when you are having persistent feelings or thoughts about your sleep 
problem.
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STIMULUS CONTROL

• Bed is only for sleep
• Not TV, reading, talking, worrying, arguing, eating…

• Establish regular pre-sleep signals that your body can associate with bedtime*

• If you cannot fall asleep within 20 minutes of getting into bed, get up and go into another space
• Engage in quiet/boring/low-key activity until you feel drowsy

• Return to bed and try to fall asleep

• If not successful, repeat previous step

*If you notice your pre-sleep routine becoming compulsive, mix it up and/or seek consultation
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SLEEP RESTRICTION

• Sleep efficiency = (total sleep time/ time in bed) x 100

• Want this to be > 85%

• Use this metric to limit your time in bed

• Specifically to schedule getting into bed (usually later than one has been)

• Avoid naps and maintain regularized wake-up time

TIME FRAMES:

• Circadian rhythm interventions

• One week per hour of shift

• Arousal interventions (Stimulus Control, Sleep Cognitions)
• Two weeks

• Homeostatic Sleep Drive Interventions (Sleep Restriction)
• One week per 15 minute change
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STEP ONE, LEADS TO…

• No perfect plan
• Be curious

• Treat as a hypothesis to test
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INDIVIDUALIZED SLEEP INTERVENTION PLAN

What have we missed?

SOURCES OF ADDITIONAL INFORMATION ABOUT 
SLEEP AND MENTAL HEALTH
• Principles and Practice of Sleep Medicine (2011) by M. Kryger, T. Roth & W. Dement

• Wulff, K., Gatti, S. Wettstein, J.G., & Foster, R.G. (2010). Sleep and circadian rhythm 

disruption in psychiatric and neurodegenerative disease. Nature Reviews 
Neuroscience.

• Special issue of Clinical Psych Review on Insomnia and Behavioral Sleep Medicine. 
Volume 25, Issue 5, Pages 535-706 (July 2005): Edited by R. Manber and A. Harvey 

• American Academy of Sleep Medicine (http://www.aasmnet.org/)

• Society for Light Treatment and Biological Rhythms (http://www.sltbr.org/)

• Center for Environmental Therapeutics (http://www.cet.org/)

http://www.aasmnet.org/
http://www.sltbr.org/
http://www.cet.org/
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THANK YOU!

• jnota@mclean.harvard.edu

• 781-627-5253

mailto:jnota@mclean.harvard.edu

