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• I will refer to broader literature
• I will illustrate findings also from other ‘products’
• I will focus on the potential of the methodology (dCBT) to 

treat insomnia at scale
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Sleep is essential: not a “nice to have”

• For all creatures
• Total amounts and 

timing of sleep vary by 
species

• Experimental animals 
die in 11-32 days if 
deprived of sleep

Cirelli & Tononi, 2008; Everson et al, 1989



Sleep deprivation and circadian misalignment confer significant risk




		International Classification of Sleep Disorders (ICSD-3)





		Sleep Related Breathing Disorders

		Obstructive sleep apnoea (OSA), Central sleep apnoea, Sleep-related hypoventilation disorder, Sleep-related hypoxemia disorder



		Sleep Related Movement Disorders

		Restless legs syndrome, Periodic limb movement disorder, Sleep-related leg cramps, Sleep-related bruxism, Sleep-related rhythmic movement disorder 



		Central disorders of Hypersomnolence 

		Narcolepsy type I, Narcolepsy type II, Idiopathic hypersomnia, Kleine-Levin syndrome



		Parasomnias

		NREM-related parasomnias (Confusional arousals, Sleepwalking, Night terrors), REM-related parasomnias (REM sleep behavior disorder, Nightmare disorder)



		Insomnias

		Chronic insomnia disorder, Short-term insomnia disorder, Other insomnia disorder, Isolated insomnia symptoms 



		Circadian Rhythm Sleep-Wake Disorders

		Delayed sleep–wake phase disorder, Advanced sleep–wake phase disorder, Irregular sleep–wake rhythm, Non-24-hour sleep–wake rhythm disorder, Shift work disorder, Jet lag disorder









30% of the population 
has insomnia symptoms At night During the 

day



‘Insomnia Disorder’ 
affects 10-12% of the 
population on a chronic 
basis

Ohayon, 2002: Lichstein, 2004, 
Morphy et al, 20017

DSM-5

The Sleep Condition Indicator
Espie, C.A., et al. 
BMJ Open 2014; JOSR, 2017


Appendix: The Sleep Condition Indicator
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Thinking about a typical night in the last month … 



1. … how long does it take you to fall asleep?

		









0 – 15 

min

		









16 – 30 min

		









31 – 45 min

		









46 – 60 min

		









≥  61 

min



		

2. … if you then wake up during the night … how long are you awake for in total?

(add all the wakenings up)



		





0 – 15 

min

		





16 – 30 min

		





31 – 45 min

		





46 – 60 min

		





≥  61 

min



		

3. … how many nights a week do you have a problem with your sleep?

		





0 - 1

		





2

		





3

		





4

		





5 - 7



		

4. … how would you rate your sleep quality?

		



Very good


		



Good

		



Average

		



Poor

		



Very poor



		

Thinking about the past month, to what extent has poor sleep …



5. … affected your mood, energy, or relationships?

		









Not at all

		









A little

		









Somewhat

		









Much

		









Very much



		

6.  … affected your concentration, productivity, or ability to stay awake

		





Not at all

		





A little

		





Somewhat

		





Much

		





Very much



		

7. … troubled you in general

		

Not at all

		

A little

		

Somewhat

		

Much

		

Very much



		

Finally …



8. … how long have you had a problem with your sleep?

		





I don’t have a problem / 

< 1 mo



		







1 – 2 mo

		







3 – 6 mo

		







7 – 12 mo

		







>  1 yr











SLEEP 2013;36:1059-1068



Insomnia Disorder is a risk factor for depression

Insomnia Disorder leads to a 2x risk for developing depression



Insomnia Disorder 
has been poorly managed in practice



Insomnia treatment guidelines

1999
2006

2017
2016

2005 2010
2019



Qaseem et al. Annals of Internal Medicine 2016



Qaseem et al. Annals of Internal Medicine 2016



Qaseem et al (2016) Annals of Internal Medicine



European Insomnia Guideline
2017

CBT is recommended as first-line treatment for chronic insomnia in adults of any age (strong 
recommendation, high-quality evidence).

A pharmacological intervention can be offered if CBT is not effective or not available

Riemann et al JOSR (2017) DOI: 10.1111/jsr.12594



Why is CBT relevant to insomnia?

Relevance?
1. Psychology confers little 

advantage to sleep quantity 
or quality

2. Sleep is not regulated through 
personal agency or personal 
choice

3. Psychology mostly confers 
disadvantage

So why CBT?
1. arousal, worry, threat 

monitoring
2. adaptive conditioning, sleep 

pressure and timing
3. Clears the way for a personal 

demonstration of sleep 
biology



“Sleep (is like) a dove which has landed near 
one’s hand and stays there as long as one does not pay 

any attention to it; if one attempts to grab it, it quickly flies away”

[Viktor E. Frankl (1965, p. 253)]
Espie, 2002; Espie et al, 2006

Why is CBT relevant to insomnia?



CBT is not Sleep Hygiene



CBT for insomnia – a system of therapies 

CBT 
domains

Stimulus 
control 
therapy

Sleep 
restriction

Sleep 
hygiene 

education

RelaxationCognitive 
restructuring

Cognitive 
control

Paradoxica
l intention

Based on Espie & Kyle (2012) 
Chapter 12: Cognitive Behavioral and Psychological Therapies for Chronic Insomnia; Therapy in Sleep Medicine ed. Barkoukis et al.





Historically there has been only one ‘scalable’ solution 
for Insomnia Disorder



DRUGS
=

SCALABLE
+

AFFORDABLE
+

EVIDENCE-BASED
+

STANDARDISED



Psychologists are not ‘scalable’ …
… however, psychology is

The constructs, concepts and procedures associated with psychological 
theory and practice are not intrinsically limited to in-person communication



=

molecule algorithm



DIGITAL MEDICINE (dCBT)
=

SCALABLE
+

AFFORDABLE
+

EVIDENCE-BASED
+

STANDARDISED



Examples of evidence-based digital CBT

Meta-analyses

Van Straten & Cuijpers. Sleep Medicine Reviews 2009 
Cheng & Dizon. Psychotherapy and Psychosomatics, 2012
Seyffert et al. PloS ONE 2016
Zachariae et al. Sleep Medicine Reviews 2016 














• 11 RCTs
• Total of 1460 participants
• Effects comparable to face-to-

face CBT
• Maintained at 4-48 wk F-up

“Internet-delivered CBT appears 
efficacious”
“May be a viable option in the 
treatment of insomnia”

Zachariae et al, 2016



7 published RCTs + 1 in press 8 published RCTs + 1 in press

Total n > 10,000





Christensen et al (2016): Goodnight study

• SHUTi (n = 574) v HealthWatch (n = 575)
• SHUTi significantly lowered depressive symptoms on PHQ-9 at 6 

weeks and 6 months
• Major Depressive Disorder: small numbers of cases at 6 months (in 

both groups)
• “Online cognitive behaviour therapy for insomnia treatment is a 

practical and effective way to reduce depression symptoms and could 
be capable of reducing depression at the population level by use of a 
fully automatised system with the potential for wide dissemination”





Largest ever RCT of a psychological 
intervention (for any condition) – dCBT
for insomnia improved sleep and 
mental health

Reference: Freeman et al., 2017. The Lancet Psychiatry.

“[Sleepio] gave added benefits. 
Depression in particular, but also 
anxiety, psychological wellbeing, 
perceived functioning all improved.”

Sleepio
Treatment as usual

n = 3,755

Interventionist-causal relationships



dCBT effective in improving sleep 
and mood across a range of groups 
(age, gender, race, SES)

Reference: Cheng et al., 2018. Psychological Medicine.

“Overall, the effect size for improvements in 
depression was 0.64 (medium effect size), 
which is higher than the average effect size 
documented for a range of antidepressants” n = 1,385





Reference: Espie et al., 2018. JAMA Psychiatry.

Improvements in sleep explained a 
large proportion of broader benefits at 
6-month follow-up

Mediation analysis

Sleepio improved health, 
wellbeing, quality of life and other 
daytime outcomes in a 2018 RCT

Interventionist-causal relationships

n=1,771



https://www.sleepio.com/nhs

https://www.sleepio.com/nhs
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The Oxford Online Programme in Sleep Medicine
Simon Kyle, Christopher-James Harvey, Sumathi Sekaran, 

Nicola Barclay, Colin Espie, Marion Greenleaves

• Leads to a MSc, PGDip or CPD
• 8 Sleep Medicine Modules (+2 research skills)
• Recorded lectures & live online seminars
• Started Oct 2016
• Health professionals from 16 countries



Sleep is regulated homeostatically
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Young adults on the 2nd day of various nocturnal sleep time conditions. Subjects per 
condition: 9 hrs, n=20; 7 hrs, n=14; 5 hrs, n=10; 4 hrs, n=13; 0 hrs, n=6 Roth, Roehrs, Carskadon & Dement, 1989



Suprachiasmatic nuclei
(SCN)

… and by circadian drives

Hankins, Peirson & Foster, Trends in Neuroscience, 2008 





REM sleep: EEG, EMG, and EOG characteristics

Atonia

Phasic twitches





‘Sleep architecture’: 
hypnograms of sleep 
across the life cycle



Sleep architecture changes over the lifecourse

Ohayon M, Carskadon MA, Guilleminault C, et al. Meta-analysis of quantitative sleep parameters from childhood to old age in 
healthy individuals: developing normative sleep values across the human lifespan. Sleep 2004;27:1255-1273.





• Reference data and indices of reliable change for men 
and women across the age deciles 16–25, 26–35, 36–
45, 46–55, 56–65 and 66–75 years

• SCI cut-off = 16
• Reliable Change Index established at 7 scale points

Age and sex-related reference values

Validation of SC1 = 16 as cut-off 



Insomnia is the most common 
expression of mental ill health

Insomnia/ sleep 
disturbance

Anxiety/ worry

Depression/ low 
mood

In men and women,
of all ages, of all
ethnic groups, across
all demographics and
in all regions of the UK
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