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Disclaimer

The%opinions,% interpretations,%
conclusions,% and%recommendations%are%
those%of%the%presenter%and%are%not%
necessarily%endorsed%by%the%U.S.%Army%
and/or%the%U.S.%Department%of%Defense
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What is the Definition of Sleep?

“Sleep,is,a,dynamic,behavior…,a,special,activity,of,the,

brain,controlled,by,precise,and,elaborate,

mechanisms”

CHobson,,1989,

Sleep, serves, a, homeostatic,function,in,the,body,and,is,marked,

by,reduced, consciousness,,reduced,response,to,

environmental, stimuli,,and,dreaming.
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Sleep Regulation

! Circadian,Rhythm,

! Suprachiasmatic

Nucleus,

! Pineal,Gland

! Melatonin
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Sleep Regulation

2?Process%Theory

Process%C:%Circadian%Rhythm%

Process%S:%Homeostatic%Drive
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Sleep Stages

Hypnogram
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What is the Purpose of Sleep?
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Poor Sleep = Poor Health

Lack,of,sufficient,sleep,has,been,linked,to….

• Impaired%immune%function%(Dingeset,al. ,,1995)
• Reduced%resilience%to%stress?related%disorders%(Breslau,

et,al. ,,1996,, Wright,et,al. ,,2011)

• Cardiovascular% disease%(HoevenaarCBlom et,al. ,,2011)

• Type%II%diabetes (Cappuccio et,al. ,,2010)

• Metabolic%syndrome/weight% gain% (Van,Cauter et,al. ,,
2008)

• Mortality (Ferrie et,al. ,,2007)

• Alzheimer’s%disease%(Hahn,et,al. ,,2013)
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Poor Sleep = Poor Health

Metabolic Syndrome

Obesity

Sleep Apnea

Heart Disease          Diabetes             Blood Pressure

Life Expectancy

Sleep Loss
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Poor Sleep = Poor Performance

Sleep loss decreases brain activity 
in regions that mediate cognitive 
performance and alertness

The combined effects of sleep loss 
and circadian rhythm misalignment 
result in performance deficits.
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Poor Sleep = Poor Performance

Sleep Loss

Attention

Motivation

Impaired 
Problem-Solving

Alertness

Response / Reaction Time

Moral Reasoning

Risk Taking

Emotional 
Perceptiveness
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Poor Sleep = Poor Performance

Slide15

In,the,civilian,sector,,lack,of,sufficient,sleep,has,

been,linked,to….

• Reduced%work%performance% (Swanson,et,al. ,,2011)

• Fatal% occupational% accidents%(Akerstedt et,al. ,,2002)

• Human?error% related% accidents%(Dinges,,1995)
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Sleep in the Military

Military,Service,Members,do,not,get,sufficient,sleep….

• ~6.5%hours%(Seelig et,al. ,,2010)
• 6.5%hours%(Peterson,et,al. ,,2008)
• 5.8%hours%(Luxtonet,al. ,,2011)
• 5.7%hours%(Adler,et,al. ,, in,preparation)

*Universal,recommendation,is,7,to,8,

hours,of,sleep,per,night

Sleep%Reported%in%Mental%Health%
Advisory%Teams%in%OEF
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Sleep in the Military
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Sleep During Training

Hours% of%Sleep%Per%Day

Days
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Sleep During Training

%%Mental% Effectiveness

Days
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Sleep During Deployment

Concern%About%
Getting% Enough% Sleep

Hours% of%Sleep
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Sleep During Deployment

Barriers% to%Sleep
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Impact on Mission Performance

p = .029

p = .002

Sleep%loss%increases%feelings%of%anger
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Impact on Mission Performance

Sleep%loss%increases%unethical%combat%behavior
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Impact on Mission Performance

Sleep%loss%increases%rates%of%falling%asleep%on%the%job
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Impact on Mission Performance

Sleep%loss%leads%to%increased%accidents/mistakes
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Time to Recover Following Sleep Loss
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Recovery sleep

Chronic% sleep% restriction% requires%
more% time%to% recover.
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quicker% recovery,%but% is%more% rare%
than%chronic% sleep% restriction
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Sleep loss results in deficits 
that impact effectiveness and 

safety in training and 
operational environments
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Performance Triad Efforts
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Sleep/Performance Management System

Sleep%Watch%Actigraphs

– Because,that,which,cannot,be,measured,in,the,field,

cannot,be,managed,in,the,field

Performance% Prediction%Models

– So,that,operational,performance,degradation,can,be,

anticipated,and,planned,for,,and,informed,decisions,

regarding,dosage,and,timing,of,countermeasures,can,

be,made

Fatigue% Countermeasures

– Stimulants,to,restore/maintain,performance,during,

sustained/continuous,operations,when,there,is,little,or,

no,opportunity,to,sleep

Performance prediction

Sleep/Wake 
Scoring

Movement Activity
(actigraphy)

Performance prediction

Sleep/Wake 
Scoring

Movement Activity
(actigraphy)
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Actigraphy
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Sample Report
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Sample Performance Prediction (by Hour)
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Sample Performance Prediction (by Day)
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“Easy” Fixes

• Improve%the%sleep%environment
• Climate,control

• Strategic,billeting

• Remove,“distractions”

• Work/Rest%Scheduling
• Manage,OPTEMPO,(e.g.,continuous,operations)

• Understand,effects,of,reverse,schedules,(e.g.,

night,operations)

• Address%behavioral%health%issues
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Sleep in Garrison

Hours% of%Sleep%per%Day
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Sleep in Garrison

Sleep%Onset%Shifting%
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Tactical Fatigue Risk Management
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Get It When/Where You Can
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Changing Military Sleep Culture

Leader%Support% of%Sleep
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Sleep Leadership

• Managing%soldiers%in%a%way%that:
• Builds,awareness,of,the,importance,of,sleep

• Optimizes,sleep

• Reduces,ongoing,fatigue

• Leads%by%example

General 
Leadership Sleep Leadership

Better Sleep, 
Behavioral Health,  

Unit Climate 
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Questions?


