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The definition of insomnia

• Insomnia is difficulty falling asleep and/or 
staying asleep 
• This is the basic definition of what we call 

“insomnia”  
• But it is problematic 

• When is it a disorder and when is it a 
symptom?  

•What is the definition of “clinically-
relevant” insomnia?



Spielman’s 3-P Model



Grandner and Fernandez, 2021





Possible mechanisms / pathways

• Influence on daytime functioning and experience 
• Influence on emotional regulation and processing 
• Influence on social functioning 
• Impacts on resilience 
• Exposure to nocturnal wakefulness



Daytime functioning
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Anxiety
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How do people describe their symptoms?



The burden of untreated insomnia
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Insomnia vs depression

Depression Insomnia

Debilitating Fatigue, Lack of Energy Fatigue and daytime tiredness

Disturbed Sleep, Difficulty Maintaining Sleep That’s Insomnia

Delusional Beliefs Dysfunctional Beliefs About Sleep

Psychomotor Problems Slowness, Difficulty Settling

Problems with Work and School Performance Problems with Work and School Performance

Isolation, Withdrawal from Others Isolation, Difficulty Socializing

Appetite Disruption (Weight Gain or Loss) Increased Hunger at Night if Aware

Feelings of Hopelessness Feelings of Hopelessness

Feelings of Guilt Feelings of Guilt

Perceived Laziness Perceived Laziness



Insomnia, Fatigue, Depression

Palagini et al., 2021



Impaired emotional regulation



Insomnia and hyperarousal: Pathways

Riemann et al., 2024



The role of the circadian system

De Leeuw et al., 2023



Worse social functioning



Sleep deprivation and social functioning

Ben Simon et al., 2018



Poor sleep health and social support

Rasmussen et al.

  Family Friends Significant Other Total Score
  B 95% CI p B 95% CI p B 95% CI p B 95% CI
UNADJUSTED  
Very Short -2.447 (-3.442, -1.454) <0.0001 -2.925 (-3.873, -1.977) <0.0001 -3.266 (-4.286, -2.247) <0.0001 -8.639 (-11.025, -6.254)
Short -1.603 (-2.213, -0.993) <0.0001 -1.500 (-2.083, -0.919) <0.0001 -1.358 (-1.985, -0.733) <0.0001 -4.463 (-5.927, -2.999)
Long -2.321 (-3.643, -1.001) 0.001 -0.976 (-2.237, 0.284) 0.129 -1.427 (-2.783, -0.073) 0.039 -4.725 (-7.897, -1.555) 
ADJUSTED  
Very Short -1.811 (-2.862, -0.761) 0.001 -1.849 (-2.846, -0.853) <0.0001 -2.539 (-3.622, -1.458) <0.0001 -6.200 (-8.704, -3.698)
Short -1.274 (-1.897, -0.653) <0.0001 -1.104 (-1.694, -0.514) <0.0001 -1.044 (-1.685, -0.404) 0.001 -3.423 (-4.906, -1.941)
Long -2.312 (-3.637, -0.988) 0.001 -0.971 (-2.227, 0.284) 0.129 -1.560 (-2.924, -0.197) 0.025 -4.844 (-7.999, -1.689)

  Family Friends Significant Other Total Score
  B 95% CI p B 95% CI p B 95% CI p B 95% CI p
UNADJUSTED -0.178 (-0.222, -0.134) <0.0001 -0.163 (-0.205, -0.121) <0.0001 -0.190 (-0.235, -0.146) <0.0001 -0.531 (-0.636, -0.426) <0.0001
ADJUSTED -0.158 (-0.203, -0.112) <0.0001 -0.123 (-0.166, -0.080) <0.0001 -0.166 (-0.213, -0.119) <0.0001 -0.447 (-0.555, -0.339) <0.0001



Social support, chronotype, and mood

Wills et al., 2021



Altered social functioning links poor sleep 
and emotion dysregulation

Wang et al., 2024



Impaired resilience



Aggarwal et al., 2025











Nocturnal wakefulness



Well-known suicide risk factors

Serious physical health conditions (including pain) 

Mental health conditions (especially depression and substance use 
disorders, as well as serious mental illness) 

Hopelessness, feeling trapped, being a burden to others 

Traumatic brain injury 

Stressful life events, like divorce, rejection, financial crisis, etc. 
Exposure to suicide 

Access to lethal means, including firearms



Sleep health as a factor in suicide

Sleep is related to injury, illness, and pain 

Sleep is related to financial hardship 

Sleep is an important factor in mental illnesses 

Sleep disturbance is a key factor in substance use 

Sleep plays important roles in emotional regulation and mood 

Sleep plays important roles in decision making



Sleep, injury, illness and pain

Having a major illness, especially one that is debilitating and/or 
degenerative, is a major suicide risk factor 

Also, extreme pain – whether or not in the context of illness – 
is a major suicide risk factor 

Most major medical conditions, especially those that are 
degenerative, are associated with poor sleep 

Sleep loss increases pain perception, sensations of pain, and 
impact associated with pain sensations



Sleep and financial hardship

Poor sleep health is associated with 
lower household income and increased 
likelihood of poverty 

Also associated with housing-related 
financial stress and food insecurity 

Lack of sleep is also associated with 
unemployment and suboptimal living 
conditions 
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Sleep and mental illness

Sleep disturbances are described as a core 
feature of nearly every single diagnosis 
across the spectrum of mental illness 

• Depression and bipolar disorder 

• Anxiety disorders, including PTSD 

• Major mental illness, such as schizophrenia 

•  Attention deficit disorders 

• And more



Insomnia and short sleep

• Insomnia is positively associated with 
depressed mood 
• Short sleep duration is also independently 

associated with depressed mood 
• Long sleep is also associated with depressed 

mood 
• In short sleepers, relationship between 

insomnia and depression is actually weaker

Tubbs et al., In Press



Insomnia as a risk factor

A recent meta-analysis of all existing studies of insomnia and 
nightmares shows that the presence of insomnia is associated 
with: 

• 2.8-fold likelihood of suicide ideation 

• 3.5-fold likelihood of suicide attempts 

• 2.4-fold likelihood of death by suicide

Pigeon et al., 2012



Promising interventions with CBTI

Trockel et al: Among veterans receiving CBTI, reductions in 
insomnia severity were associated with reduced depression 
scores and a reduced likelihood of suicide ideation after 
treatment.



Sleep disturbance

• Risk for suicide is increased 
among veterans with sleep 
disturbances

Pigeon et al., 2012



Sleep disturbance and daytime sleepiness

Sleep Disturbance
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Insufficient sleep

In young adults, each 
additional night of 
insufficient sleep was 
associated with increased 
risk of suicide ideation

Khader et al., 2020
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Sleep duration

Both short and long sleep 
associated with suicide 
ideation in a general 
population sample

Chakravorty et al., 2015



Sleep variability

Increased sleep variability is associated 
with increased suicide ideation and 
worse mood over time

Bernert et al., 2019



Nightmares as a risk factor

Frequent nightmares are associated 
with depression and anxiety 
disorders, especially PTSD 

Presence of nightmares associated 
with about a 3-fold increased risk of 
suicide-related outcomes

Sjostrom et al., 2007



Nightmares as a risk factor

Nightmare frequency differentiated multiple from single suicide 
attempters, even after controlling for symptoms of depression, 
posttraumatic stress disorder, insomnia, nightmare severity/distress, 
nightmare chronicity, and age (P = .019).  

Comparison participants, those not reporting suicide attempts, reported a 
significantly lower level of nightmare frequency than those reporting 
single or multiple suicide attempts.

Speed et al., 2018



Sleep apnea and suicide risk
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Maybe better than depression

Insomnia symptoms predict suicide-related outcomes even 
after controlling for depression 

Ribeiro et al (2012) showed that among suicidal military 
service members, insomnia at baseline predicted suicide 
ideation levels one month later 

• Depression scores did not 

• And the direction of association was only one way 

• And the same pattern was seen for suicide attempts



Why?



Insomnia and suicide risk

• The presence of insomnia approximately triples suicide risk. 
• Interestingly, suicide risk is also elevated in association to 

other sleep disturbances, including 
• Insufficient sleep duration 

• Irregular sleep timing 

• Sleep-disordered breathing 

• Nightmares 

• Perhaps there is a common mechanism?



Maldonado and Kraus, 1991

Preti and Miotto, 2001 Altamura et al., 1999



Perlis et al., 2016



After filtering out the 
wakefulness signal… 

This is what we found: 

Nearly all of the increased risk 
was at night

Perlis et al., 2016



Tubbs et al., 2019



Replicated with veterans

McCarthy et al, 2019



What about a country without firearms?
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What about people actually up late?

Tubbs et al., 2021



What about at the national level?

Tubbs et al., 2021



Tubbs et al., 2024







Control over sleep

Olivier et al., 2017
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Why would people make changes?
O

rd
in

al
 O

R 
fo

r S
ta

ge
 o

f C
ha

ng
e

1

1.5

Sleepy Weight Cholesterol Moodiness Sex Drive Performance Diabetes

Unadjusted Adjusted
Adjusted + TST Adjusted + TST + Insomnia

Khader et al., 2020

What sleep-related beliefs make people more likely to engage 
in sleep-promoting behaviors? 

Examination of N=1007 people



Conceptualizing interventions
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Treating insomnia with CBTI

• Cognitive Behavioral Therapy for Insomnia 
• A multicomponent treatment 

• Based on cognitive-behavioral  
framework 
• Thoughts, feelings, behavior, physiology 
• CBT says these are all connected with  

feedback loops 

• CBTI is a unique implementation of CBT that leverages these 
principles along with specific techniques that support sleep 
physiology (mostly behavioral)



Spielman’s 3-P Model



Sleep restriction in action
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Cognitive Therapy
“I’m going to fail” 

“People will reject me”

Unable to fall 
asleep the night

“I need 8 hours sleep 
or else I can’t 

function.” 

“Everyone’s going to 
see how incompetent 

I really am” 

Fear, humiliation

↑HR, muscle tension

Tosses & turns in bed



What about comorbidities?

Wu et al., 2015



What about comorbidities?

Wu et al., 2015



http://www.sleephealthresearch.com
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