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I will be discussing off-labeled uses for purposes other than that for
which the product use was approved by the FDA.
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Learning Objectives
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At the conclusion of this activity, participants will be able to:

1. Illustrate the role of research for the military specific sleep
problem. 

2. Summarize the biobehavioral pathway of insomnia.
3. Outline medications used to treat insomnia. 
4. Discuss the role of cognitive behavioral therapy for 

insomnia (CBTi).
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Behavioral Biology Branch

UNCLASSIFIED/CUI connie.l.thomas29.mil@health.mil

Sleep Research Center
SRC ORT

Operational Research Team

PACE
Performance Assessment & 

Chemical Evaluation

zz
z

Mission: The exploration and development of strategies and technologies for 
monitoring, preventing, and/or reversing the decrementing effects of sleep loss and 

traumatic stress to enhance Warfighter readiness and operational performance.
7

mailto:connie.l.thomas29.mil@health.mil


How Much Sleep Do You Need?

(Suni & Singh, 2024)
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A Military Specific Problem….

(RAND Corporation, 2015)

connie.l.thomas29.mil@health.mil 9

mailto:connie.l.thomas29.mil@health.mil


connie.l.thomas29.mil@health.milUNCLASSIFIED

Sleep Research Center
 The DOD's premier Sleep

Research Center in the Army

One of six research groups in the
entire DOD focused specifically on sleep-
related fatigue mitigation

Operational Research Team

(WRAIR, 2024)(DOD: Department of Defense)
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A Military Specific Problem….

(RAND Corporation, 2015)
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What is Insomnia?

(American Academy of Sleep Medicine, 2014)
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(American Academy of Sleep Medicine, 2014)
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(American Academy of Sleep Medicine, 2014)
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(American Academy of Sleep Medicine, 2014)
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Insomnia Symptoms: Prevalence

(AFHSC, 2023)
(Mysliwiec, 2013)

Civilian: 20-33%

(RAND Corporation, 2015)
connie.l.thomas29.mil@health.milUNCLASSIFIED

Military: 22.8-54%
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Diagnosis of Insomnia: US Military

*per 10,000 person-years
(AFHSC, 2010)

2000

Insomnia
7.2*

2009

Insomnia
135.8*

2021

Insomnia
109.3*

(AFHSC, 2023)
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Insomnia: Consequences
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• Decreased quality of life
• Increased absenteeism
• Decreased productivity
• Increased accident risk
• Increased risk for psychiatric/medical disorders
• Increased healthcare utilization and costs

(Chesson, 2000)
(Sateia, 2000)
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How Insomnia Develops: 
Old thinking

BEHAVIORBIOLOGY
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How Insomnia Develops: 
Better understanding

BEHAVIORBIOLOGY
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(Spielman, 1987)
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Insomnia

No 
Insomnia
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Predisposing
Risk Factors

Biology/ Hard-wiring 
Personality/Temperament 
Adverse Childhood Events

Insomnia

No Insomnia

(Spielman, 1987)
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Compensatory
Behaviors

Spend more time in bed 
“Try harder” to sleep 
Sleep in on weekends 

Take naps
Sleep outside bedroom 

Overuse caffeine/stimulants 
Various OTC sleep aids

Obsess/ overfocus on sleep

Environmental
Stressor

Medical illness 
Loss of loved one 

Job transition 
Shift work 

Cumulative effect

Insomnia

No Insomnia

Predisposing
Risk Factors

(Spielman, 1987)
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Insomnia

No Insomnia

“Compensatory”
Behaviors

Spend more time in bed 
“Try harder” to sleep 

Go to bed earlier
Sleep in on weekends 

Take naps
Sleep outside bedroom 

Overuse caffeine/stimulants

Decrease daytime activity
Various OTC sleep aids 

Obsess/ overfocus on sleep

Predisposing
Risk Factors

Environmental
Stressor

(Spielman, 1987)
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Environmental
Stressor

“Compensatory”
Behaviors

Insomnia

No Insomnia

Predisposing
Risk Factors

(Spielman, 1987)
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Insomnia

No Insomnia

“Compensatory”
Behaviors

ACUTE CHRONIC
(> 3 mo)

Environmental
Stressor

(Spielman, 1987)

connie.l.thomas29.mil@health.milUNCLASSIFIED 26

mailto:connie.l.thomas29.mil@health.mil


Clinical Presentation: Arousal

Insomnia

(Levenson, 2015)
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Difficulty Falling and Staying Asleep

AROUSAL

Frustration, Fear of Sleeplessness

Physiological Activation

Behavioral and Cognitive 
Effects to Promote Sleep

27

mailto:connie.l.thomas29.mil@health.mil


Clinical Presentation: Arousal

Insomnia

(Kalmbach, 2018)

connie.l.thomas29.mil@health.milUNCLASSIFIED

AROUSAL
Acute Stressors

Circadian 
Factors

Psychiatric Disorders

Primary Sleep 
Pathology

Substances

Medical and 
Neurologic Factors

Behavioral Factors
Medications,

Age

(Levenson, 2015)
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Clinical Presentation: Evaluating The Whole Person

(Yun, 2021)
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Neurologic Psychiatric

Respiratory Cardiovascular

Gastrointestinal Urological

Gynecological

Musculoskeletal Infection

SubstancesPharmacologic
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mailto:connie.l.thomas29.mil@health.mil


connie.l.thomas29.mil@health.mil

Sleep Loss and Suicide

• Service Members (SMs) who report sleep difficulties are
approximately three times more likely to report suicidal ideation

• Nearly half of SMs who died by suicide had documented sleep 
problems in their medical records

• Sleep loss impairs stress reactivity, emotional regulation, and 
cognition

• Theoretical mechanism: impaired decision-making and 
problem-solving

UNCLASSIFIED

(APHC, 2021)
(SPIRIRC, 2022)
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Medications: Indications

Predictable StressChronic Insomnia

Acute Stress Shift Work / Jet Lag

(istockphoto, n.d.)

31

mailto:connie.l.thomas29.mil@health.mil


• Gets you to sleep fast
• No hangover effect
• No tolerance
• No side effects

“Ideal Sleeping Pill?”

(istockphoto, n.d.)
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“Ideal Sleeping Pill?”

• There is no true safe 
sleeping pill

• All sleeping pills are sedatives, 
in one way or another

• All patients taking sleep 
medication should be 
counseled

(istockphoto, n.d.)
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Unregulated 
Substances

Over-The-Counter 
(OTC) Medications

Off-Label Prescription 
Medications

FDA-Approved 
Insomnia Medications

Sleep 
Medications

UNCLASSIFIED

FDA: Food and Drug Administration 
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Unregulated 
Substances

Over-The-Counter 
(OTC) Medications

Off-Label Prescription 
Medications

FDA-Approved 
Insomnia Medications

Sleep 
Medications
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(Erland, 2017)
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Unregulated Substances: Melatonin

• Natural hormone produced by the pineal gland

• Helps synchronizes the “body clock”

• “Dietary supplement;” FDA does not regulate

• Study showed melatonin content did not meet within a 10% 
margin of the label claim in more than 71% of supplements

36
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(Burgess, 2010)
(Menczel, 2022)

>5 mg High Dosing

+/- Sedating 

Risk for “Hangover” 

Risk for Agitation

0.3mg – 3mg Standard Dosing 

Body Clock Timing 

Helps Phase Shift

Unregulated Substance: Melatonin
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(Developed by the Behavioral Biology Branch, WRAIR, n.d.)

The Utility of Melatonin

38

mailto:connie.l.thomas29.mil@health.mil


connie.l.thomas29.mil@health.milUNCLASSIFIED

Unregulated 
Substances

Over-The-Counter 
(OTC) Medications

Off-Label Prescription 
Medications

FDA-Approved 
Insomnia Medications

Sleep 
Medications
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(Culpepper, 2015)
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• Limited efficacy

• Rapid tolerance

• Side effects: Constipation; 
Dry mouth; Hangover
effects

• Drug-Drug interactions

Over the Counter Medications
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Unregulated 
Substances

Over-The-Counter 
(OTC) Medications

Off-Label Prescription 
Medications

FDA-Approved 
Insomnia Medications

Sleep 
Medications
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FDA Approved Medications
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Benzodiazepines
Valium, Ativan, Clonazepam, Temazepam

Sedative Hypnotics
“Z-Drugs:” Zolpidem, Eszoplicone

Dual Orexin/Hypocretin Receptor Antagonists
Suvorexant, Lemborexant

Selective Melatonin Receptor Agonist
Ramelteon

Selective Histamine Receptor Antagonist
Doxepin
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(Sateia  et al., 2017)
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(Sateia, 2017)
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(Sateia, 2017)
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(Sateia, 2017)
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General Risks of Sleeping Pills
• Caution with certain meds

• Don’t take it with other sedative medications
• Don’t combine with alcohol or prescription pain medications

• Don’t take it if you are on-call or have nighttime responsibilities
• Don’t drive for eight hours (at least) after you have taken

the medication, and only if you feel safe to drive
• May increase the risk of falls
• “Complex sleep behaviors” for sedative hypnotics
• Rebound insomnia for sedative hypnotics

47
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Duty Limitations
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• Chronic insomnia defined as requiring a 
sedative/hypnotic, antipsychotic or benzodiazepine for 
greater than three months requires a waiver for most 
Combat Commands (COCOMs).

• Chronic insomnia is a med-boardable condition
• Occurs at least three nights per week for at least three

months with associated daytime impairment
• Does not respond to CBTi and/or requires medications three 

times a week for over six months
(DOD, 2018)
(US Central Command, 2023)
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Unregulated 
Substances OTC Medications

Off-Label Prescription 
Medications

FDA-Approved 
Insomnia Medications

Sleep 
Medications
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Antidepressants
Trazodone, Mirtazepine

Antihistamines
Hydroxyzine Hydrochloride

Antipsychotics
  Quetiapine

Off Label Medications
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(Sateia, 2017)
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What is 
Cognitive 

Behavioral 
Therapy for 
Insomnia 
(CBTi)?

Relaxation 
Techniques

Sleep 
Hygiene

Cognitive 
Therapy

Sleep Restriction 
Stimulus Control

UNCLASSIFIED

(Furukawa, 2024)
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CBT-i is Effective

UNCLASSIFIED

• Meta-analyses of randomized controlled trials—the highest quality 

evidence in medicine

• National Institutes of Health (NIH) Consensus Statement

• American Academy of Sleep Medicine Clinical Guidelines

(Edinger, 2021)
(NIH, 2005)
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310

290

270

330

350

370

410

390

Baseline Post-Tx 3-mo f/u 12-mo f/u 24-mo f/u

(Morin, 1999)

CBT-I

UNCLASSIFIED

Med

Total Sleep Time
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Med

CBT-I
40

30

20

50

80

70

60

Baseline Week 4 Week 8 1-mo f/u 3-mo f/u 6-mo f/u 12-mo f/u

(Jacobs, 2004)

How Long It Takes to Fall Asleep (Minutes)
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(Morin, 1999)
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60

55

50

45

40

35

30

25

20

15

10
Baseline Post-Tx 3-mo f/u 12-mo f/u 24-mo f/u

Med

CBT-I

Wake Time After Sleep Onset (Minutes)
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Baseline Post-Tx 3-mo f/u 12-mo f/u 24-mo f/u
(Morin, 1999)
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70

65

60

75

80

85

90

CBT-I

Med

Sleep Efficiency
(Time Asleep/Total Time in Bed)
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You Don’t Have to Wait for a Referral to a
Sleep Specialist!

(Lu, 2023)
(Lin, 2023)
(Zang, 2023)
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(Lee, 2023)
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Summary/Key Takeaways

UNCLASSIFIED

• Sleep loss is prevalent in the military due to unique 
occupational factors (i.e., operating tempo [OPTEMPO],
deployments, work-life balance and mission creep)

• Clinically significant sleep problems are also prevalent in the 
military and is a result of predisposing, precipitating, and 
perpetuating factors.

• Evidence based treatments are available and include 
medications and CBTi

• CBTi appears to have the best long-term efficacy for treating 
insomnia and is available in digital applications

connie.l.thomas29.mil@health.mil 60

mailto:connie.l.thomas29.mil@health.mil


Questions?

UNCLASSIFIED

For resources developed by the Behavioral Biology Branch, visit: 
https://wrair.health.mil/Biomedical-Research/Center-for-Military-Psychiatry-

and- Neuroscience/CMPN-Training-Products/
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