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The webinar, “Clinical Features of REM Sleep Behavior Disorder in the Population-
based CLSA Cohort: Can we improve the screening tools?,” will begin shortly. 

For first-time WebEx users:

• This webinar will use VoIP only. Upon entering the session, you will be asked to join an integrated 
voice conference. Please select "yes". If you are not prompted with this message, please go to the 
main toolbar and select Audio>Integrated Audio Conference>Start Conference. If you continue to 
have audio issues, please go to Audio>Speaker/Microphone Audio Test. 

• The only people in the session who can speak and be heard are the host and panelists. 

• If you have questions/comments, you can type them into the chat box in the bottom right of the 
WebEx window. Ensure “All Participants” is selected from the dropdown menu before you press 
“send.” Mobile users must select “Chat with Everyone.” Questions will be visible to all attendees.  
You can type your questions at any point during the session, but they won’t be answered until the 
end of the presentation.

• At the conclusion of the webinar, please consider participating in our feedback poll and remember to 
exit the WebEx session.
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Clinical Features of REM Sleep Behavior Disorder in the CLSA: 
Can we improve the screening tools?

Presenter: Chun Yao, PhD Candidate
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RBD Diagnosis

• Loss of atonia during REM Sleep

• History of sleep-related injurious behaviors

• Absence of epileptiform activity during REM 
sleep (unless RBD can be distinguished)

• Sleep disturbance is not better explained by 
another disorder (ex. psychological disorders)

• Questionnaires can be used to screen pRBD in 
absence of polysomnography. 
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• 14 self-reported AD
• 44 self-reported PD

• 1386 screened positive for apnea
• 1529 had young onset (ie. possible sleep walkers)

Sensitive 
Analysis

Excluding Apnea 
and Possible 

Sleep Walkers

Excluding Self-
reported PD & 

AD

Single Question 
Questionnaire

RBD
N=30,097

pRBD 
N=29,905

pRBD
N=19,584

pRBD-Mental 
Illness

N=13,416 

pRBD-RLS
N=16,552 

RBD + (N=958)

RBD - (N=18626)

10 Provinces49%
♂

51%
♀

45-85 y.o.
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• Age: no differences 

• Men ♂ were more likely to have pRBD.

• Subjects were more likely to be in any form of long-term relationship.

• pRBD is linked with lower education level.

• Subjects were more likely to be retired.

• pRBD subjects were negatively associated income level.

84.7% vs. 77.2%

58.9% vs. 42.3% 1.97 [1.72, 2.25]

pRBD+ vs. pRBD- OR [95%CI]

63±10 vs. 64±11

1.77 [1.36, 2.31]
1.32 [1.15, 1.52]

51.8% vs. 48.3%
7.62% vs. 5.60%

 Secondary School
 Below Grade 11

1.97 [1.72, 2.25]

58.1% vs. 57.5% 1.97 [1.72, 2.25]

0.99 [0.99, 1.00]

0.86 [0.79, 0.93]

Sociodemographic Statuses

Adjusted by age & sex

Annual Income Level %

1 < 20,000
2 20-49,000
3 50-99,000
4 > 100,000

2.45 vs. 2.51
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https://giphy.com/gifs/walking-UXbxS9krBsjxC/download

No Difference

0.81 [0.75, 0.87]

0.80 [0.75, 0.86]

0.75 [0.70, 0.81]

https://www.freevector.com/smoking-cartoon-woman https://popkey.co/search/drinking%20drunk%20drink%20wine

Life Style and Satisfaction of Life

Healthy Control 4.6±0.9  (hrs/week)

pRBD + 4.3±4.5

Healthy Control 63.2±16.1  (days)

pRBD + 54.3±93.7

Social Sport

Healthy Control 26.6±4.9  (days)

pRBD + 25.0±26.0

Social Sport
No Difference
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Risky Behaviors

Binge Drinking Frequency:  >5 drinks per sitting/week for men 
>4 for women

1.3±4.6 1.0±3.7 (day/week) 1.01[1.00,1.03]

Moderate-heavy Drinking: >14 drinks/week for males 
>7 drinks/week for females

181 (18.9%) 2792 (14.3%) 1.38 [1.17, 1.63]

Drinking Patterns: pRBD Healthy Controls OR [95%CI]

Occasional Drinkers: 97 (10.4%) 2325 (12.8%) 1.06[0.86, 1.31]

Regular Drinkers: 730 (78.2%) 13701 (75.5%) 0.83[0.63, 1.10]
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Risky Behaviors

pRBD Healthy Control OR [95%CI]
Cigarette Pack-Years pack years of smoking as packs/day x smoking years

8.4±14.7 6.1±12.2 1.008 [1.003, 1.013]

Never Daily Smoker [%) 462 (48.9) 10269 (56.2) -

Ever Smoking 
(reference =never daily smoker) (%) 493 (51.6) 8235 (44.5) 1.28 [1.11, 1.48]

Past Daily Smoker (%) 408 (42.7) 7060 (36.9) 1.25 [1.09, 1.44]

Current Daily Smoker (%) 85 (8.9) 1175 (6.4) 1.53 [1.20, 1.95]
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Mental Illness and Use of Antidepressants

pRBD Healthy Controls OR [95%CI]

Score 15.2±5.33 13.9±1.86 1.07 [1.05, 1.08]

≥24 87 (10.9%) 1109 (6.6%) 1.58 [1.43, 1.75]

Australian and New Zealand Journal of Public Health (2001) 25, 
494-497

Antidepressants:

128 (13.4%) 1149 (6.2%) 2.71 [2.22, 3.31]
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Mental Illness and Use of Antidepressants

pRBD Healthy Control OR (95% CI)

Mental Illness %

Positive 334 (34.9) 4086 (21.9) 2.17 (1.89, 2.50)

Mood Disorder % 226 (23.7) 2682 (14.5) 2.08 (1.77, 2.43)

Anxiety Disorder % 132 (13.8) 1355 (7.3) 2.24 (1.85, 2.72)

Depressive Disorder% 197 (20.7) 2569 (13.9) 1.84 (1.56, 2.17)

Post-Traumatic Stress Disorder + % 100 (10.5) 737 (3.98) 3.19 (2.55, 3.99)
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Neurology® 2012;79:428–434

Sleep Medicine 30 (2017) 71e76

Neurology® 2016;86:1306–1312

Parkinsonism Relat Disord. 2017 Apr; 37: 72–78.

• Men ♂ were more likely to have pRBD.

• pRBD may be linked with lower socieoecnomical status.

• Drinking and Smoking were both positively linked with pRBD.

• Use of antidepressant and mental illness were associated with pRBD.

• This is the first population and the largest study on REM sleep behaviour study.

• Like all large cohort study, we are unfortunately unable to obtain PSG data from each subject.

• Researchers and physicians may need to be aware of the possible mental health issue in pRBD subjects.

Conclusion and Discussions
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Which of these participants possibly have “TRUE” iRBD? 

Sleep® 2018; pii: 4830023

Czech: 63 / 2155  (2.92%)  

Switzerland: 21 / 1,997  (1.05%)  

South Korea: 7 / 348  (2.01%)
iRBD   5 / 348 (1.43%)  

Spain: 4 / 539  (0.74%) √

√

√   Using Gold Standard Diagnosis for the whole study
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Why to improve the screening accuracy in RBD?

Positive Rate: 3.2%

Status

Screen

Healthy 
Control pRBD 

Negative

Positive True 
Positive

False 
Negative

False
Positive

True 
Negative

Sensitivity = TP/ (TP + FN)

Specificity = TN/ (TN + FP)

PPV = TP/ (TP + FP)

1 

Assume that  1.   RBD-xyzQ has SP & SN of:
2.   RBD prevalence is 1%

60%

70%

80%

90%

100%

0% 10% 20% 30% 40% 50%

SN
 /

 S
P

POSITIVE PREDICTED VALUE

99% SN 99% SP SN = SP
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How does iRBD progress?

Nature Reviews Neurology 2017;12: 622–634 25
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What are the differences between pRBD-Tanner vs. PD? 
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`

pRBD
n=958

Control Group: n=18626

PD ꓵ Tanner
n=100

Tanner PD
n=1077

PD n=124

Tanner ꓵ Control
n=907Tanner ꓵ pRBD

n=70

Healthy Controls: n=17719
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What are the differences between pRBD-Tanner vs. PD? 
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pRBD  
Tanner+ PD

21.7% 5.93 [2.99,12.31] 62.2%

38.6% 5.93 [3.03,11.94] 79.0%

50.0% 1.53 [0.82,2.87] 47.1%

37.1% 1.92 [1.02,3.64] 53.9%

4.3% 7.74 [2.58,33.49] 26.2%

47.1% 1.47 [0.79,2.74]] 54.3%

64.3% 0.72 [0.38,1.35] 56.9%

35.8% 1.31 [0.68,2.56] 40.6%

54.3% 0.54 [0.29,1] 39.2%

3.8±1.2

4.9±2.2
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Poorer in Motor Functions and Postural Instability
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https://www.fysiopartner.no/produkt/19502534/120605/
jamar-plus-digital-handdynamometer/18169764/1
(Dzhagaryan, Milenkovic et al. 2015)
www.homefitnesstest.com/tests/balance.htm

Healthy Control pRBD pRBD-Tanner PD

39.21±23.05 39.74±23.05 20.7±22.7 26.26±24.07

9.28±1.83 9.45±3.54 10.96±3.0 10.3±2.21

35.11±10.98 35.04±11.44 31.04±11.43 30.8±10.42

10.1 10
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The Diagnostic and Statistical Manual of Mental
Disorders, fifth edition (DSM-5)3 and International
Classification of Sleep Disorders, third edition
(ICSD34) define -

insomnia disorder as difficulty initiating or
maintaining sleep on three or more nights per week
for at least 3 months.
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https://thepenal.com/wall-clocks/black-white-wall-clock.php
https://www.hercampus.com/school/butler/narcolepsy-told-gif
https://giphy.com/gifs/RbLhosb3cxhvy

6.65 ~ 6.85
hrs/night

Control: 14.6%   
pRBD: 20.1%
pRBD–Tanner: 41.4 %
PD: 14.6 % 2.04 [1.19, 3.85]

Control: 27.9%
pRBD: 23.8%
pRBD-Tanner: 17.1%
PD: 30.1%

No Difference Across 
the Board

0- +
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Onset Insomnia
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Onset Insomnia

Maintenance InsomniaControl: 6.7%
pRBD: 11.6%
pRBD-Tanner: 21.4%
PD: 18.5%

Only Worse than Control

Daytime Somnolence



Worsen in Cognition 
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Cognition 

FAS Test

Verbal 
Fluency 
(Animal 
Naming)

Prospective 
Memory 

Task
Recall Task

Stroop Test

Interference Error/Dot Error

Control: 1.61±1.88
pRBD: 1.74±2.28
pRBD-Tanner: 2.17±2.58
PD: 2.29±3.32

Delayed Recall Score

Control: 4.11±2.0
pRBD: 4.02±2.12
pRBD-Tanner: 3.18±1.87
PD: 2.80±2.11

Mean FAS Score

Control: 13.2±4.3
pRBD: 13.2±4.2
pRBD-Tanner: 11.3±4.3
PD: 12.3±4.7

Mean Animal Naming 

Control: 20.5±6.0
pRBD: 20.4±6.0
pRBD-Tanner: 17.2±5.2
PD: 18.1±6.0

Total Score < 14

Control: 2.8%
pRBD: 2.8%
pRBD-Tanner: 11.8%
PD: 4.9%

0- +
33
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Increase in the occurrence of Psychiatric Events

pRBD:               1.07 [1.05, 1.08]
pRBD-Tanner: 8.40 [4.18, 16.03]
PD:                    3.78 [2.06 , 6.42]

pRBD:               2.24 [1.85, 2.72]
pRBD-Tanner: 6.34 [3.55, 10.84]
PD:                     1.38 [0.58 , 2.79]

pRBD:               1.84 [1.56, 2.17]
pRBD-Tanner: 7.07 [4.29, 11.54]
PD:                    1.59 [0.87 , 2.70]

34

Depression

0- +
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Take Home Message & Future Plan

1. Even high specificity screens still have low PPV with uncommon diseases

2. Overall PPV of RBD-1Q ≤ 30%

3. pRBD−Tanner + ≈   true PD

4. However. without prospective, it is hard to be sure who really have RBD.

Missing prospective! Available next year.
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