
Eva Libman, PhD

16th annual JGH Psychiatry Research Day 

Sleep As An Altered 
State Of Consciousness



Research team

Eva Libman, PhD 
Catherine Fichten, PhD 
Sally Bailes, PhD 
Laura Creti, PhD 
Dorrie Rizzo, PhD



Collaborators
Marc Baltzan, Msc, MDCM, FRCP(C), FAASM, Mount-Sinai Hospital
Roland Grad, MD, Msc, Goldman Herzl, McGill University
Nelly Huynh, PhD, Université de Montréal
Gilles Lavigne, DMD, PhD, U de M, CÉAMS, Hôpital du Sacré-Coeur
R. John Kimoff, MD, FRCP(C), MUHC
Réseau de recherche en sécurité routière (RRSR)





Absolute Signs of Sleep

• perceptual wall between conscious mind 
and outside world

• immediately reversible

• occurs naturally

• occurs periodically



Sleep stages

Pan, J., Wu, J., Liu, J., Wu, J., & Wang, F. (2021). A Systematic Review of Sleep in Patients with Disorders of Consciousness: From Diagnosis to 
Prognosis. Brain Sciences, 11(8), 1072.



The importance of Sleep

• The importance of Sleep

• Essential

• Universal

• Negative consequences of sleep loss



Reid KJ, Zee PC, and Buxton O. Circadian Rhythms Regulation. In Atlas of Clinical Sleep Medicine, 2010 Elsevier

Presenter
Presentation Notes
There are at least two factors that regulate the timing of sleep. First is the homeostatic sleep drive, which increases the longer a person is awake. The second is timing information from the suprachiasmatic nucleus (SCN). In this two-process model, the SCN promotes wakefulness by stimulating arousal networks. SCN activity appears to oppose the homeostatic sleep drive. The propensity to be awake or asleep at any time related to the homeostatic sleep drive and the opposing SCN alerting signal. At normal bedtime, both the alerting drive and the sleep drive are at their highest level. (Adapted from: Reid KJ, Zee PC, and Buxton O. Circadian Rhythms Regulation. In Atlas of Clinical Sleep Medicine, 2010 Elsevier)



Stages of Sleep

• Stage 1 (light sleep)
• Stage 2
• Stage 3 (deep sleep)
• NREM
• REM



Dreams and Dreaming

• When Do We Dream and Why?

• Do psychedelic effects and dreaming reflect 
similar altered states of consciousness?

• Example: hypnopompic hallucinations



Function of Sleep Stages

• Learning and memory
• Glymphatic system:

Hauglund, N. L., Pavan, C., & Nedergaard, M. (2020). Cleaning the sleeping 
brain–the potential restorative function of the glymphatic system. Current 
Opinion in Physiology, 15, 1-6.



Our Research Program: Impact of Sleep 
Disorder

1980-97
• Aging (individual differences and resilience) 
• Insomnia (sleep, insomnia and aging)
• Measurement: controversy about self-report 

and objective measures
• Polysomnography as an objective measure
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Prevalence of OSA

•  Varies from 2% to 50% in adult general population

•  Depends on recruitment, testing methods

•  Varies with age, obesity

•  Varies with other co-morbidities 



Sources of High Prevalence Estimates

•   Sub-groups of OSA co-morbidities 
(e.g. hypertension, diabetes)

•   Settings 
(e.g. sleep clinics)

•   Gender



Metabolic Syndrome and OSA



SLEEP SYMPTOM CHECKLIST
FOR THE PATIENT SEVERITY Notes:

For each symptom, 
check () how SEVERE it was during the past month.
0 = not at all
1 = mildly
2 = moderately
3 = very

Waking up and trouble getting back to sleep 0 1 2 3

∑= insomnia 
subscale

Insomnia 0 1 2 3

Trouble falling asleep 0 1 2 3

Poor sleep quality 0 1 2 3

Waking up too early in the morning 0 1 2 3

Waking often to urinate 0 1 2 3

Daytime sleepiness 0 1 2 3

Lack of vitality or energy 0 1 2 3

∑= daytime 
aspects subscale

Bodily pain 0 1 2 3

Daytime fatigue 0 1 2 3

Limited in doing things because of health 0 1 2 3

Sleep is non-refreshing 0 1 2 3

Waking with a headache 0 1 2 3

∑= sleep disorder 
subscale

Snoring 0 1 2 3

Interruption of breathing during sleep 0 1 2 3

Legs or arms jerk at night 0 1 2 3

Falling asleep during the day when not wanted 0 1 2 3

Waking with a dry mouth 0 1 2 3

Discomfort in legs with strong urge to move 0 1 2 3

Depression 0 1 2 3
∑= psychological 
maladjustments 

subscale
Anxiety 0 1 2 3

Poor emotional well-being 0 1 2 3

Presenter
Presentation Notes
Researching sleep in older individuals for 20 years.

Past 10 years have been developing ways to identify sleep apnea in individuals who don’t know they have it.



Identification of Sleep Apnea Symptom Profiles -
Results
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•   SSC profile distinguished OSA patients from chronic 
insomnia 
•   Daytime sleepiness and fatigue did not distinguish the two 
groups
•   85% of men and 75% of women had diagnosed OSA, of 
similar severity
•   None of these patients had been suspected of having OSA
•   Could routinely offering OSA testing be the answer for 
identifying OSA?
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• Year 7 of long term prospective follow-up

• Improve evaluation of OSA in primary care patients

• Better understand the course of OSA and its related risk 
factors over time



• Treating OSA may moderate OSA-induced cardiovascular 
symptoms

• Potential compounded risk when a patient already afflicted 
with OSA contracts COVID-19 disease

• Treating OSA symptoms might improve COVID-19 outcomes

Impact of the novel coronavirus disease 
(COVID-19) on treatment adherence and sleep 

duration in patients with obstructive sleep apnea 
treated with positive airway pressure

Rizzo, D., Libman, E., Baltzan, M., Fichten, C., Bailes, S. (2020, accepted). Impact of the COVID-19 Pandemic 
on Obstructive Sleep Apnea (OSA): Recommendations for Symptom Management. Journal of Clinical Sleep 
Medicine.



• How can patients be identified for possible OSA while sleep 
clinic testing is temporarily unavailable or limited? 

• What measures can be suggested to improve sleep health 
until proper diagnosis and treatment become safe and 
available again? 

Impact of the novel coronavirus disease 
(COVID-19) on treatment adherence and sleep 

duration in patients with obstructive sleep apnea 
treated with positive airway pressure

Rizzo, D., Libman, E., Baltzan, M., Fichten, C., Bailes, S. (2020, accepted). Impact of the COVID-19 Pandemic 
on Obstructive Sleep Apnea (OSA): Recommendations for Symptom Management. Journal of Clinical Sleep 
Medicine.



• Family physicians continue to provide medical follow-ups 
during the pandemic

• SSC to the rescue
• Lifestyle behavioural techniques can be recommended
• Treat co-existing insomnia 

Impact of the novel coronavirus disease 
(COVID-19) on treatment adherence and sleep 

duration in patients with obstructive sleep apnea 
treated with positive airway pressure

Rizzo, D., Libman, E., Baltzan, M., Fichten, C., Bailes, S. (2020, accepted). Impact of the COVID-19 Pandemic 
on Obstructive Sleep Apnea (OSA): Recommendations for Symptom Management. Journal of Clinical Sleep 
Medicine.

Behavioral Interventions



• Policies,
• Behaviors and screening measures

2018 Ushered In A New Research Direction: 
Driving with Obstructive Sleep Apnea



    

 
DRIVING VIOLATIONS INVENTORY 
 
 
 
For each item below, please indicate how often this has happened in the past five (5) years. 

 

0 = never 
1 = hardly ever 
2 = occasionally 
3 = quite often 
4 = frequently 
5 = nearly always 

1. Excessive Speeding by 11 to 20 km/h 0 1 2 3 4 5 

2. Excessive Speeding by 21 to 30 km/h 0 1 2 3 4 5 

3. Excessive Speeding by 31 to 45 km/h 0 1 2 3 4 5 

4. Excessive Speeding by more than 45k/h 0 1 2 3 4 5 

5. Excessive speeding through road work 0 1 2 3 4 5 

6. Prohibited passing on the left 0 1 2 3 4 5 

7. Prohibited passing on the right 0 1 2 3 4 5 

8. Prohibited passing in a lane reserved for oncoming traffic 0 1 2 3 4 5 

9. Accelerating when being passed 0 1 2 3 4 5 

10. Passing a bicycle too closely in a travel lane 0 1 2 3 4 5 

11. Zigzagging to pass 0 1 2 3 4 5 

12. Failure to obey a red traffic light 0 1 2 3 4 5 

13. Failure to obey a stop sign 0 1 2 3 4 5 

14. Failure to come to a mandatory stop at a level crossing 0 1 2 3 4 5 

15. Failure to stop before turning right at a red traffic light (where permitted) 0 1 2 3 4 5 

16. Passing a school bus 0 1 2 3 4 5 

17. Failure to obey the order or signal of a peace officer, school crossing guard or flag person 0 1 2 3 4 5 

18. Prohibited driving in reverse 0 1 2 3 4 5 

19. Prohibited crossing of a line marking off lanes 0 1 2 3 4 5 

20. Speeding or reckless driving 0 1 2 3 4 5 

21. Driving for a wager or stake or in a race 0 1 2 3 4 5 

22. Prohibited use of a tunnel by a vehicle carrying dangerous substances 0 1 2 3 4 5 

23. Driving at a speed too fast for weather or road conditions 0 1 2 3 4 5 

24. Tailgating 0 1 2 3 4 5 

25. Sudden braking without cause 0 1 2 3 4 5 

26. Failure to yield to pedestrians and cyclists at an intersection 0 1 2 3 4 5 

27. Failure to yield to oncoming traffic 0 1 2 3 4 5 

28. Failure to wear a seat belt 0 1 2 3 4 5 

29. Failure of a driver involved in an accident to do his or her duty 0 1 2 3 4 5 

30. Driving with the presence of alcohol in the body 0 1 2 3 4 5 

31. Failure to provide a breath sample 0 1 2 3 4 5 

32. Driving while using a hand-held device that includes a telephone function 0 1 2 3 4 5 

 

Presenter
Presentation Notes
Here is the Driving Violations Inventory which is essentially the list of all possible driving violations used by the SAAQ when giving demerit points. We converted the items into an inventory and added a rating scale. 

studies on driving violations and non-commercial drivers with OSA are scarce and they mainly focusing on crash risk—and access to official driving records is very challenging!  

Another thing to keep in mind is that official records only tell us about the violations they got caught for. Another point is that there are very few over a five-year span which makes statistical analysis difficult.  

We thought that perhaps this measure could be a better or another representation of real-world driving..



   

		

DRIVING VIOLATIONS INVENTORY







For each item below, please indicate how often this has happened in the past five (5) years.

		

0 = never

1 = hardly ever

2 = occasionally

3 = quite often

4 = frequently

5 = nearly always



		1. Excessive Speeding by 11 to 20 km/h

		0

		1

		2

		3

		4

		5



		2. Excessive Speeding by 21 to 30 km/h

		0

		1

		2

		3

		4

		5



		3. Excessive Speeding by 31 to 45 km/h

		0

		1

		2

		3

		4

		5



		4. Excessive Speeding by more than 45k/h

		0

		1

		2

		3

		4

		5



		5. Excessive speeding through road work

		0

		1

		2

		3

		4

		5



		6. Prohibited passing on the left

		0

		1

		2

		3

		4

		5



		7. Prohibited passing on the right

		0

		1

		2

		3

		4

		5



		8. Prohibited passing in a lane reserved for oncoming traffic

		0

		1

		2

		3

		4

		5



		9. Accelerating when being passed

		0

		1

		2

		3

		4

		5



		10. Passing a bicycle too closely in a travel lane

		0

		1

		2

		3

		4

		5



		11. Zigzagging to pass

		0

		1

		2

		3

		4

		5



		12. Failure to obey a red traffic light

		0

		1

		2

		3

		4

		5



		13. Failure to obey a stop sign

		0

		1

		2

		3

		4

		5



		14. Failure to come to a mandatory stop at a level crossing

		0

		1

		2

		3

		4

		5



		15. Failure to stop before turning right at a red traffic light (where permitted)

		0

		1

		2

		3

		4

		5



		16. Passing a school bus

		0

		1

		2

		3

		4

		5



		17. Failure to obey the order or signal of a peace officer, school crossing guard or flag person

		0

		1

		2

		3

		4

		5



		18. Prohibited driving in reverse

		0

		1

		2

		3

		4

		5



		19. Prohibited crossing of a line marking off lanes

		0

		1

		2

		3

		4

		5



		20. Speeding or reckless driving

		0

		1

		2

		3

		4

		5



		21. Driving for a wager or stake or in a race

		0

		1

		2

		3

		4

		5



		22. Prohibited use of a tunnel by a vehicle carrying dangerous substances

		0

		1

		2

		3

		4

		5



		23. Driving at a speed too fast for weather or road conditions

		0

		1

		2

		3

		4

		5



		24. Tailgating

		0

		1

		2

		3

		4

		5



		25. Sudden braking without cause

		0

		1

		2

		3

		4

		5



		26. Failure to yield to pedestrians and cyclists at an intersection

		0

		1

		2

		3

		4

		5



		27. Failure to yield to oncoming traffic

		0

		1

		2

		3

		4

		5



		28. Failure to wear a seat belt

		0

		1

		2

		3

		4

		5



		29. Failure of a driver involved in an accident to do his or her duty

		0

		1

		2

		3

		4

		5



		30. Driving with the presence of alcohol in the body

		0

		1

		2

		3

		4

		5



		31. Failure to provide a breath sample

		0

		1

		2

		3

		4

		5



		32. Driving while using a hand-held device that includes a telephone function

		0

		1

		2

		3

		4

		5









Self-reported driving violations and SAAQ 
violations, OSA and Control groups 

n M SD t p cohen's d

OSA 29 8.62 5.07
Controls 29 8.72 7.16

OSA 29 1.17 1.36
Controls 29 0.69 1.17

-0.063 0.95 0.016

0.3781.447 0.153

Self-reported driving violations 
(Questionnaire)

SAAQ violations

No significant differences between means 

Presenter
Presentation Notes
Here we have means for both SAAQ violations and self-reported violations. Partiicpants with sleep apnea and Controls were not different on either measure. The apnea group was not any worse than Controls on driving violations. 



table 1



										n		M		SD		t		p		cohen's d

		Self-reported driving violations (Questionnaire)

				OSA						29		8.62		5.07		-0.063		0.95		0.016

				Controls						29		8.72		7.16

		SAAQ violations

				OSA						29		1.17		1.36		1.447		0.153		0.378

				Controls						29		0.69		1.17







table 2

		Table 2

		OSA				Pos_lat_EC_droit1234T1		numberSRinfractions		numberSAAQinfractions

		Pos_lat_EC_droit1234T1		Corrélation de Pearson		1		.64*		0.39

				Sig. (bilatérale)				0.02		0.2

				N		13		13		13

		numberSRinfractions		Corrélation de Pearson		.64*		1		0.07

				Sig. (bilatérale)		0.02				0.73

				N		13		29		29

		numberSAAQinfractions		Corrélation de Pearson		0.39		0.07		1

				Sig. (bilatérale)		0.2		0.73

				N		13		29		29

		*. La corrélation est significative au niveau 0,05 (bilatéral).





table 3

		Table3

		Controls				Pos_lat_EC_droit1234T1		numberSRinfractions		numberSAAQinfractions

		Pos_lat_EC_droit1234T1		Corrélation de Pearson		1		0		-0.29

				Sig. (bilatérale)				0.99		0.71

				N		7		7		7

		numberSRinfractions		Corrélation de Pearson		0		1		0.01

				Sig. (bilatérale)		0.99				0.97

				N		7		29		29

		numberSAAQinfractions		Corrélation de Pearson		-0.29		0.01		1

				Sig. (bilatérale)		0.71		0.97

				N		7		29		29







Sum of driving violations, OSA and Control groups

Both groups report more violations than those that were found in 
their official SAAQ files.
Mann-Whitney: no differences between the groups. 

OSA Controls

Presenter
Presentation Notes
Here we compare driving violations within groups.
The participants in both groups reported significantly more violations than were officially recorded.  Again the official records only represent what the drivers were caught doing.
The self-reported inventory may provide more information, but still the groups are not different.

___________________________________________________________________________
Individuals with OSA reported 7.35 times and control subjects reported 12.65 times more violations than in their officially recorded file. However, a Mann-Whitney test indicated that there were no differences between individuals with OSA (Mdn=8) and control (Mdn=7) subjects for self-reported driving violations, p =.591, and official registry recorded violations (Mdn=0; Mdn=0, respectively), p =.124. 
Frequency counts revealed that the OSA group reported a total of 250 driving violations; the Control group reported 253 driving violations. Frequency counts from official driving records revealed 34 official driving violations for the OSA group, and 20 driving violations for the Control group. Odds ratio analyses indicated that the difference between groups was not statistically significant (χ2(1, N = 58) = 3.43, p = .064, odds ratio = .058).

The OSA group did drive 8000km more yearly than the control group.




Findings

• No significant differences for offenses between the two 
groups;

• 30.8% of OSA participants do not experience sleepiness;

• Drivers with OSA are not more sleepy than drivers without 
OSA.

Presenter
Presentation Notes
Not all drivers with OSA are the same: it’s only a subset. 
Many countries are classifying drivers with OSA as simply fit or not fit to drive, and not looking at individuals differences. 
Who’s really at risk of driving accidents? 


If we look at the subgroups with OSA or controls, we see that there are different characteristics that may lead to riskier driving. In other words, we don’t think it’s fair to ban them all. There is a need to find another way of homing in on the risk of having sleep apnea behind the wheel. 

You know, is there a subgroup of individuals with OSA that is more risky that should be removed from the road?

This is what we hope to do in the context of my current post-doc, which is the project I will now describe to you. This is a project that was just starting, but, you know, there were delays because of covid – just like everyone else experiences I’m sure! 

In this project, we ask: Are OSA and Controls different in terms of microsleep events and is their driving different? 




Current driving study (post-doc)

Driving Performance and Brain Activity in 
Individuals with Obstructive Sleep Apnea

Presenter
Presentation Notes
So after learning all this, the question became: what happens in the brain of these driving with OSA? We needed to find ways to find who exactly are the risky ones, and the microsleep could be an indicator of who is at risk.
It would be important to better understand the cognitive processes that underlie the driving task in participants who have a very recent diagnosis

Scientific literature shows that drivers who suffer from sleep apnea are more likely to experience micro-sleeps while driving = lasting or more temporary loss of vigilance
And that Micro-sleeps can lead to deterioration of steering wheel control, or even difficulty in maintaining the lateral position of the vehicle on the road.

In this project we ask: Are OSA and Controls different in terms of microsleep events and is their driving different? Is there a subgroup of individuals with OSA that is more risky that should be removed from the road?



Microsleep event

30

• Theta wave activity as the 
background rhythm of the 
brain. 

• Quick, short-term shift to 
activity commonly 
associated with light 
sleep.

Presenter
Presentation Notes
A microsleep event is the moment when theta wave activity momentarily replaces alpha wave activity as the background rhythm of the brain. 

An EEG taken during microsleep will display a quick, short-term shift from activity in the usual wakeful areas of the brain to those commonly associated with light sleep.




Presenter
Presentation Notes
This is a cap with 24 electrodes and has Bluetooth connectivity which will allow us to collect data while giving participants their space (and respect the rules of social distancing!) 
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Presenter
Presentation Notes
Essentially, this is how the driving simulation will look…



Future contributions?

•Development of consensus guidelines

• Influence Canadian policy-making 

•Characteristics associated with dangerous driving

•Work with policy-makers

•Enhanced road safety

Presenter
Presentation Notes
Development of consensus guidelines will continue to be our goal. We aim to influence policy concerning drivers with sleep disorder that are currently being developed in all Canadian provinces; continue to work with policy-makers/government agencies by reporting/presenting findings to them; and, continue to meet and discuss with other researchers and knowledge users from a variety of organizations and systems of government. 

We want to try to get a clear picture of what’s involved with sleepiness and fatigue and how that is seen in the eeg during driving performance. Overall, our goal is to be able to enhance road safety!
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