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The Importance of Sleep

 Heart health
* Blood pressure regulation

* Immune system regulation
* Regulation of appetite
 Maintenance of insulin
* Glucose metabolism

Restoration of energy stores
Brain maintenance

Neural connectivity

Waste clearance

Memory consolidation
Integration of daily learning







.double the rate from 50 years ago

Nearly 1/3 of Americans sleep less than 6 hours/night..

69% of Americans report regularly getting insufficient sleep
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Shiftwork makes sleep more difficult

Circadian clock
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Shiftwork effects may last into retirement

Shiftwork exposure has a dose-response effect on
retirees’ quality and quantity of sleep, even years after
their retirement.

Retirees report worse sleep quality if they were ever
shiftworkers

Telephone survey of >1000 retirees showed,elevated PSQI
scores of former shiftworkers (Monk et al.; 2013ya,)

Lab confirmation: Retirees have poorer sleep
Laboratory study of retirees found poorer sleep in form

shiftworkers compared to non-shiftworkers -- suggesting
potential “circadian scarring” (Monk et al., 2013 b)



SHIFT WORK - A CARCINOGEN?

In 2007, the International Agency for
Research on Cancer (part of the
World Health Organization), classified
shift work with circadian disruption
as a probable human carcinogen.
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Studies Demonstrating a Significant Risk
for Cancer Among Shift Workers

Type of Cancer Odds Ratio 95% CI Reference
Breast cancer
Night shift 20.5 year 1.5* 1.3-1.7 1
Night shift >6 years 1.7* 1.3-1.7
“Graveyard shift” (any) 1.6* 1.0-2.5 9
Shift work 25.7 hours/week 2.3* 1.0-53
Rotating nights; 230 years 1.36* 1.04 - 1.78 3
Rotating shift work: >20 years 1.79* 1.06 — 3.01 4
Prostate cancer
Rotating shift work 3.0* 1.2-7.7 5

*P <0.05 vs comparator group.
1) Hansen J. Epidemiology. 2001;12:74-77. 2) Davis S, et al. J Natl Cancer Inst. 2001;93:1557-1562. 3) Schernhammer ES, et al. J Natl Cancer Inst. 2001;93:1563-1568. 4)
Schernhammer ES, Epidemiology. 2006;17:108-111. 5) Kubo T, et al. Am J Epidemiol. 2006;164:549-555.



NEW YORK TIMES BESTSELLER

WhyWe ; “After just one night of only four or
five hours’ sleep, your natural killer
cells — the ones that attack the

1 Sleepi

ARSI Ccancer cells that appear in your body

' SLEEP AND DREAMS

every day — drop by 70%”

Matthew Walker, PhD

FIREFIGHTER SH Sl E:
CANCER RESEARCH > EDUCATION > PREVENTION National Firefighter Cancer Symposium l_j mmvglémmg
INITIATIVE UNIVERSITY OF MIAMI HEALTH SYSTEM



67 fire departments participated in study
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*881 fire stations, 19,581 firefighters



Firefighter Sleep Disorder
Screening

e 6,933 firefighters in 66 departments
— 40 x£9 years
— 6% female
— 20% = 25 BMI

e 37.2% screened positive for a sleep disorder

— 28.4% Obstructive Sleep Apnea More than 80%
, were undiagnosed
—  6.0% Insomnia and untreated

— 9.1% Shift Work Disorder
— 9.1% Restless Legs Syndrome

Barger LK, Rajaratnam SM, Wang W, O'Brien CS, Sullivan JP, Qadri S, Lockley SW, Czeisler CA; Harvard Work Hours Health and Safety Group. Common sleep disorders
increase risk of motor vehicle crashes and adverse health outcomes in firefighters. J Clin Sleep Med. 2015 Mar 15;11(3):233-40.



Self-reported safety outcomes, comorbidities and adverse health
outcomes associated with positive sleep disorder screening result

Positive Sleep Disorder Screening vs.

No Positive Sleep Disorder Screening

Positive outcome

. Positive outcome with
with

Positive slee Negative sleep Unadjusted OR Adjusted OR®
. P disorder screening (95% CI) (95% CI)
disorder screening n (%)
n (%) °
Motor Vehicle Crash? 4520 26(12) : 171 : 200
. 2 1.14-2.57
5200101 (1.29-3.12) p=0.0021
Near Crashes® 2.38 2.49
451(18.5) 345(8.7) (2.04-2.76) (2.13-2.91)
P<0.0001 P<0.0001
NOdding off or 498(20.7) 2.17 2.41
falling asleep while ' 418(10.7) (1.89-2.50) (2.06-2.82)
drivingb P<0.0001 P<0.0001
Cardiovascular
. 2.78 2.37
¢ 60 (2.4 36(0.9
disease (2:4) (09) (1.83-4.22) P<0.0001 (1.54-3.66) P<0.0001
98 (3.9) 55(1.3) (2.15-4.20) (1.31-2.81)
P<0.0001 P=0.0009
Depression® 3.29 3.10
266 (10.5) 143(3.5) (2.66,4.05) (2.49-3.85)
P<0.0001 P<0.0001
3.66 3.81
165 (6.6) 78(1.9) (2.78-4.82) (2.87-5.05)
P<0.0001 P<0.0001

Yes vs. no, ® At least once vs. zero, Yes vs. never or not now, ¢ Poor, fair, good vs. very good, excellent, ¢ Adjusted for age, gender, BMI, cigarette smoking, and alcohol consumption



Sleep and burnout in firefighters

» Collaboration between Monash Uni, Brigham and Women’s Hospital (US), Harvard Medical School (US)
« US firefighters (n=6307) completed the Maslach Burnout Inventory and screened for sleep disorders

TABLE 2 High burnout outcomes associated with positive sleep disorder screening result (n = 6,307)

Unadjusted Adjusted®

Burnout outcome®,  High burnout outcome in participants with positive sleep disorder screening
n° No./No. total (%) OR 95% ClI p-value OR 95% Cl p-value

Insomnia positive screening Insomnia negative screening®
EE 116/385 (30.1) 593/5,876 (10.1) 3.84 3.04-485 <0.0001 3.78 297-479 <0.0001
n 6,261
DP 115/384 (29.9) 989/5,837 (16.9) 210 1.67-2.63 <0.0001 215 1-71-271 <0.0001
n 6,221
PA 215/383 (56.1) 2,165/5,850 (37.0) 218 1.77-2.68 <0.0001 216 1.75-2.66 <0.0001
n 6,233
High degree® 44/383 (11.5) 202/5,835 (3.5) 3.62 2.56-5.11 <0.0001 3.60 2.55-5.08 <0.0001
n 6,218

OSA positive screening OSA negative screening®
EE 349/1,830 (19.1) 362/4,375 (8.3) 261 2.23-3.06 <0.0001 3.09 2.56-371 <0.0001
n 6,205
DP 426/1,824 (23.4) 665/4,341 (15.3) 1.68 1.47-193 <0.0001 2.00 1.71-2.35 <0.0001
n 6,165
PA 758/1,828 (41.5) 1,607/4,350 (36.9) 1.21 1.08-1.35 0.001 1.20 1.07-1.34 0.002
n 6,178
High degree® 112/1,824 (6.1) 133/4,339 (3.1) 207 1.60-2.68 <0.0001 249 1.85-3.34 <0.0001
z Do Wolkow et al. 2019 J Sleep Res.
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Obstructive Sleep Apnea (OSA)
y e
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7p) .
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O . ,
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o . - No Sleep Apnea

60% __ Untreated Severe Su rgery

Sleep Apnea
50% 1 ] 1 1
0 5 10 15 20

Years of Follow-up
Chart courtesy of Young et al. Sleep. 2008; 31:1071.

Additional long-term implications...
Cognitive impairment 10 years earlier; Alzheimer’s Disease 5 years earlier




Sleep Apnea and Cancer: Analysis of a Sleep disruption among older

Nationwide Population Sample men and risk of prostate cancer
Age, Sex Age, Sex, Comorbidities L

as =T =T | Compared with men without sleep

o B Y : disruption, those with problems falling

psd N | e i and staying asleep were at significantly
— i - ; increased risk of advanced prostate

el - T | cancer ( > stage T3 or lethal disease):
el = = « Hazard Ratio 2.1 (95% ClI, 0.7-6.2) for
gl i F g problems falling asleep

i I O A ' :  Hazard Ratio 3.2 (95% Cl, 1.1-9.7) for
— —_ § those with problems staying asleep
R B P g

ppc»“w __—-_ e r_—— 3 *Within the prospective AGES-Reykjavik cohort study,
ot _ . : s m s e s - T we followed 2,102 men ages 67-96 recruited in 2002—
Hazard Ratio 2006 until the end of 2009.

Hazard ratios of incident cancer in OSA versus demographically matched and
comorbidity matched cohort groups. Bar = 95% CI. Demographically matched
control group-matched with OSA by age, gender, and state. Comorbidity-
matched control group-matched with OSA by age, gender, and all

comorbidities. Sigurdardottir LG, Valdimarsdottir UA, Mucci LA, Fall K, Rider JR,
Schernhammer E, Czeisler CA, Launer L, Harris T, Stampfer MJ,
Gozal D, Ham SA, Mokhlesi B. Sleep Apnea and Cancer: Analysis of a Nationwide Population Gudnason V, Lockley SW. Sleep disruption among older men and risk of

Sample. Sleep. 2016 Aug 1,;39(8):1493-500. prostate cancer. Cancer Epidemiol Biomarkers Prev. 2013;22:872-879.









sleep duration, circadian misalignment associated with working
overnight shifts, or a sleep disorder—increases the risk of these

two adverse health and safety outcomes.

These and other negative consequences
of sleep loss are of major concern, with
more than half of fircfighters reporting
sleep disturbances

Sleep deficiencies:

a national snapshot

There are several aspects of firefighting
that make obtaining sufficient quantity
and quality of slecp particularly chal-
lenging for firefighters. First, firefighting

coverage, 7 days per
ch year, and most fire-
fighters wos our shifts. The number

of alarms soun

cach shift and policies
restricting on-duty daytime sleep may limit
sleep duration on duty. Even when permit-
ted, daytime sleep following night work

CHARLES A. CZEISLER. 7D, MD. & the director of the
Skep Matters InSatve, chief of the an.

44 | Firshouse | February 2019

is more difficult due to light streaming
through windows. noise at the fire station,
and the circadian clock’s push for wakeful-
ness during the day. Further, the circadian
disruption inherent in shift work has been

associated with an increased cancer risk.

Finally, firefighters often live tog
on duty at the fire station, often gin
the same room. Therefore, when one fire-
fighter or paramedic is awakened for or
returns from duty, makes noisc or snores
loudly. the sleep of others may be disturbed

A nationwide survey of nearly 7.000

firefighters in 66 fire departments across
the country found that 37 percent of fire-
fighters were at high risk for a common
sleep disorder. More than onc out of four

fircfighters (28 percent) screened positive

for obstructive sleep apnca (OSA), which
is commonly associated with loud snoring.
Nearly one in 10 (9 percent) screened posi-
tive for insomnia, with another 6 percent
screening positive for shift work disorder

Those firefigh o screened posi-

d twice the risk
of a motor vehicle crash, near-crash or fall-

tive for a sleep dis

ing asleep while driving. They were also
more than twice as likely to have cardio-
vascular discase, almost twice as likely to
have diabetes, and more than three times as
likely to have depression or anxicty. Com-
mon sleep disorders are easily treated, but
alarmingly. 83 percent of firefighters who
screened positive for a sleep disorder were
undiagnosed and untreated

CONOR O'BRIEN & 2 sericr project manager in the Divison

of Siesp and Circadian Disordars at Bngham and Women's
Hospital

Our Solution:
An Interactive, Evidence-Based

Sleep Health and Wellness (SHAW) Program

Engaging, 1-hour program (in-person or remote)

Expert led interactive education (importance
of sleep on health, physical, mental
performance, sleep disorders, 40 minutes)

Q & A session (12 minutes)

Tablet-based screening for sleep disorders (8
min)

Referral to local clinic for sleep disorder
evolution

Follow-up engagement emails on sleep health (6
months)

90% of participants considered program
important, helpful and would recommend

Train-the-trainer and online education
methodology available



Number of injury/disability days per firefighter

Results of the SHAW Program in Firefighters
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Sullivan et al. Sleep. 2017;40:1-10.

46% fewer
disability days

Firefighters who Increased Sleep Duration (%)

This program increased sleep

duration, improved sleep quality, and

reduced daytime sleepiness.

70%-
60%
50%-
40%
30%-
20%

10% -

0%

49%

23%

Control Intervention
Group Group




Behavioral Changes Persist

Go to bed earlier
Prioritize sleep more
Sleep later

Pay more attention to my level of sleepiness or fatigue

Less likely to use electronics prior to bedtime

86% confirmed at
least 1 sustained
behavior change
at 6 months.

Keep a more consistent sleeping schedule
Get more sleep
Reduce caffeine intake or use caffeine differently

Take more naps

Improve sleeping environment (e.g. use of blackout shades, sleep masks, ear plugs)
Engage in relaxation techniques
Less likely to drive drowsy

Charge cell phone outside the bedroom

0% 20% 40% 60% 80% 100%

% HARVARD MEDICAL SCHOOL Proportion of Respondents
€&y TEACHING HOSPITAL

BRIGHAM HEALTH

BRIGHAM AND WOMEN'’S
Sleep Matters Initiative

bIVEQIRI TS



Results of the SHAW Program:
Case History of a Canadian Insurance Company

Absenteeism and presenteeism
costs among those who screened

Psychological distress over time
among those who reported treatment.

Sleep quality over time
among participants in

the program. positive for a sleep disorder. 40%1
Excellent 8-
$600- o
= 31.6%
S . 30%-
m N 9N °
6 g 50 28 26.7%
s LT
= e
> p $400 8= 21.4%
£ o =9 20%
© = =
S o < g’
O 4 2 $300- B 15.8%
& 2 5
o [ o >
» g £
o $2007 S & 10%-
= o
24 g o
$100-
0%
Poor $0-

Absenteeism Presenteeism Total i X ) .
Beginning of Study  End of Study Baseline Month1 Month 2 Month 3

Month Excess costs reported by those
who screened positive for a sleep disorder
compared to those who screened negative

Psychological Distress Over Time
within the Treated Group

Significant increase in

Absenteeism and presenteeism
costs were $385 per person
per month higher in the sleep
disorder group

sleep quality after
participation in the
program

The prevalence of moderate-severe
psychological distress was cut in half
among those who screened positive and
followed up to receive treatment



Sleep Stealers




Improving sleep every day
Allow enough time in bed to sleep a sufficient amount each night

Maintain a cool, dark bedroom environment
Establish a relaxing nightly routine

* Exercise regulafi Night Shift Settings
* Avoid alcohol in the hours before bed CSettings Do Not Disturb
* Keep electronics out of the bedroom Do Not Disturb

* Phones should be set to Do Not Disturb with Night Shift or Equivalent |

* Limit your exposure to light in the evening and night < Display & Brightness Night Shif

personal wireless lighting S /A

Night Shift = IR

From Sunset
To Sunrise

* Avoid off-label use of medications like Benadryl and Tylenol PM

* Melatonin can be helpful in isolated situations Manually Enable Until Tomorrow
* Try 0.5 mg of pharmaceutical grade melatonin,

rather than the larger doses which are commonly available Less Warm More Warm
over-the-counter ‘



Improving sleep in the fire station

Optimization of sleep in fire

station

Review and retrofit the
sleeping quarters to provide
a better environment for
napping and sleep

Focus on light, noise, bed
type, space, temperature,
and location

Proposed Rest Policy

— 2-3 hours of protected rest
time during each 24-hour
shift (~1pm — 8pm)

— If shift changes results in a
firefighter working longer

Upgrade alerting systems than a 24-hour shift, rest
— Personalized alarms for specific crews or opportunity should be
individual available, if operational

feasible, any time during the

- B fal
esttypes of alarms second 24-hour period
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UnderstandingSleep.org

Understanding the one-third of our lives we so oftenitake for grante
Al

Why Sleep Matters

Health, memory, safety, and the cultural significance of sleep

The Science of Sleep

The brain, jet lag, caffeine, and aging, and how they influence sleep

Getting the Sleep You Need

Achieving better rest and health, and knowing when to seek treatment

4 I} Video Index

Continuing Medical Education for Physicians >

L KBarger@HMS.Harvard.edu
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Sleep Matters Initiative

Stuart F. Quan, MD Matthew D. Weaver, PhD

Senior Physician, Division of Sleep and Circadian Associate Epidemiologist, Division of Sleep Salim Qadri

Disorders, Brigham and Women’s Hospital; Gerald ~ and Circadian Disorders, Brigham and Software Developer and Data
E. McGinnis Professor of Sleep Medicine, Harvard Women's Hospital; Instructor, Harvard Analyst

Medical School Medical School

Charles A. Czeisler, PhD, MD, FRCP
Chief, Division of Sleep and Circadian
Disorders

Brigham and Women’s Hospital;
Baldino Professor of Sleep Medicine,
Director, Division of Sleep Medicine,
Harvard Medical School

Laura K. Barger, PhD Rebecca Robbins, PhD Natalie Viyaran
Associate Physiologist, Division of Sleep and Postdoctoral Research Fellow, Harvard Program Manager,
Circadian Disorders, Brigham and Women's Medical School and Brigham and Women'’s Sleep Matters
Hospital; Assistant Professor, Harvard Medical Hospital Initiative

School



