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An Increased Risk of:

2



This report looks at the research that medically links Sleep 

Deprivation to the leading killers of first responders including; 

HEART ATTACKS, CANCER, AND SUICIDE.

This report also looks at the research that medically links Sleep 

Deprivation to first responders having an increased risk of; 

POST-TRAUMATIC STRESS DISORDER, HEART 

DISEASE, MOTOR VEHICLE INCIDENTS, INJURY. 

This report will further address ways each first responder can 

help themselves have better sleep and things fire departments 

can do.



Have you ever wondered why firefighters 
become statistics to cancer, suicide, heart 

attack, and metabolic illnesses? 

“For far too long, we’ve been blaming the fire 
when the house burns down, but we continue to 

ignore the arsonist holding the match. The arsonist 
behind countless firefighter deaths is sleep 

deprivation.” 
J. Toomey (Addicted to Awake)

Addicted to Awake: Sleep Deprivation in the Fire Service 
(fireengineering.com)

Jacqueline Toomey co-created the First Responder Sleep Recovery Program with her 
firefighter husband, Sean. She received her BA from Regis University, completed masters-
level coursework in education at Metro State University, and trained at the Nutrition Therapy 
Institute. As a three-time Yoga Alliance certified instructor, Jacqueline also co-teaches sleep 
deprivation mitigation trainings with Sean.

First Responder Sleep Recovery

https://www.fireengineering.com/health-safety/addicted-to-awake/#:~:text=Addicted%20to%20being%20awake%E2%80%94profitable%20yet%20so%20costly.%20The,disarray%2C%20and%20a%20cardiovascular%20system%20under%20extreme%20pressure.
https://www.firstrespondersleeprecovery.com/


The authors began with a review of sleep studies and general human sleep needs and 

found: 

• Immediate effects of sleep deprivation: 

o Small amounts of sleep loss can be very dangerous. In one study, sleepy people 

acted just like drunk people when behind the wheel of a car. 

o A reduced ability to stay alert 

o Performance not stable 

o Make errors 

o Thinking is impaired 

o Inability to sense how tired you are 

• Chronic effects of sleep deprivation: 

o Associated with irritability, depression, and a reduced sense of well-being 

o Physical effects on firefighters/EMTs particularly which also happen to be health 

problems associated with sleep deprivation and fatigue]: 

❑ Musculoskeletal injuries 

❑ Heart disease 

❑ Cancer 

o 1/3 of sleep-related crash drivers said they were not aware they were 

fatigued prior to the crash. 

o A per-night sleep average of less than six hours/night is comparable to 

smoking a pack of cigarettes per day. 

o Heart disease (also the number one killer of firefighters) 

o Weight gain and obesity as lack of sleep produces hormonal changes 

leading to weight gain. 

Sleep Deprivation (iafc.org)

This report, The Effects of Sleep Deprivation on Fire 

Fighters and EMS Responders, along with its 

accompanying computer-based educational program, 

presents background information on normal sleep 

physiology and the health and performance effects of sleep 

deprivation. Countermeasures for sleep deprivation are 

reviewed, which relate to identifying those particularly 

susceptible to risks of sleep deprivation, individual 

mitigating strategies and work-related issues. The project 

was supported by a cooperative agreement between the 

IAFC and the United States Fire Administration (USFA), 

with assistance from the faculty of Oregon Health & 

Science University.

https://www.iafc.org/topics-and-tools/resources/resource/sleep-deprivation
https://www.iafc.org/docs/default-source/uploaded-documents/progssleep-sleepdeprivationreport.pdf?sfvrsn=20e9df0d_0&download=true


• Sleep cycles typically last 90 minutes each, and an individual 

adult has 4-5 per night. 75% of sleep is non-REM (physical 

repair) sleep and 25% is REM (mental repair) sleep. 

• The average adult needs 6-10 hours of sleep per night!

• Acute sleep deprivation: less than four to six hours of sleep in a 

24-hour period. 

• Sleep debt: when individuals repeatedly do not get a good 

night’s sleep. Decreasing sleep time by one hour a night for 

seven consecutive nights is equal to staying up for 24 hours 

straight once a week. 

Science of Sleep Videos:

60 Minutes Science of Sleep Part 1 – YouTube

60 Minutes Science of Sleep Part 2 - YouTube

https://www.youtube.com/watch?v=qNL2VTazjPg&t=2s
https://www.youtube.com/watch?v=Ud80xasSYXg


Cancer and Sleep

According to Cancer and Sleep from the Sleep Foundation:

Research has found that people who sleep less than six hours per 
night have a higher risk of death5 from any cause, and one large-scale 
study found that people with short sleep have an increased cancer 
risk6.
For specific types of cancer, short sleep duration has been associated 
with a greater risk of colonpolyps7 that can become cancer. In older 
adults, some research has tied reduced sleep duration to a higher 
likelihood of stomach cancer8 and found potential correlations with 
Non-Hodgkin Lymphoma as well as cancers of the thyroid, bladder, 
head, and neck.

Another observational study involving over 4,000 women found an 
association between restless sleep and triple-negative breast cancer20, 
an aggressive form of the disease. In a smaller study, men who 
suffered from sleep disruptions had a greater risk of developing 
prostate cancer21 with the highest risk among those with the most 
pronounced sleep interruptions.

Working at night, known as shift work, is often a cause of circadian 
misalignment, and shift workers have been found to have an elevated 
risk of cancer28. The International Agency for Research on Cancer 
(IARC) has reviewed the existing evidence and determined that shift 
work is “probably carcinogenic”29 .

Cancer and Sleep: Connections, Disturbances, & Sleep Tips | Sleep 
Foundation

https://www.ncbi.nlm.nih.gov/pubmed/20469800
https://www.ncbi.nlm.nih.gov/pubmed/22295122
https://www.ncbi.nlm.nih.gov/pubmed/20936662
https://www.ncbi.nlm.nih.gov/pubmed/27611440
https://pubmed.ncbi.nlm.nih.gov/28417334/
https://www.ncbi.nlm.nih.gov/pubmed/23652374
https://pubmed.ncbi.nlm.nih.gov/23137527/
https://www.ncbi.nlm.nih.gov/books/NBK326826/
https://www.sleepfoundation.org/physical-health/cancer-and-sleep


SUICIDE and Sleep

According to Sleep disturbances and suicide risk: A review of 
the literature:

Evidence suggests that suicidal ideation and behaviors are closely 

associated with sleep disturbances, and in some cases, this association 

appears to exist above and beyond depression.

Sleep disturbances and suicide risk: A review of the literature 

(nih.gov)

According to How Poor Sleep Can Affect Suicide Risks:

Poor sleep is a major factor in depression and other mental health 

conditions that significantly escalate risk for suicide and suicidal 

thoughts. And there is a growing body of research indicating that 

disturbed sleep may raise risk for suicidal behavior, independent of 

depression or other mental health problems.

Depression isn’t the only mental health condition where sleep plays 

an important role, and where suicide is a heightened risk. Anxiety, 

substance use disorders, and other conditions such as PTSD and 

schizophrenia are all affected by sleep and put people at greater risk 

for suicide.

Poor quality sleep and lack of sleep, especially when chronic, can 
have profoundly negative effects on our ability to process emotions, 
to make judgments and problem solve, and to think clearly. Sleep 
problems can also deeply affect how we perceive the world around us, 
and how we function and feel within relationships.

How Poor Sleep Can Affect Suicide Risks | Psychology Today

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2656315/
https://www.psychologytoday.com/us/basics/post-traumatic-stress-disorder
https://www.psychologytoday.com/us/blog/sleep-newzzz/201812/how-poor-sleep-can-affect-suicide-risks


Cardiac Issues and Sleep

According to How Sleep Deprivation Affects Your Heart from the 
Sleep Foundation:

Substantial evidence demonstrates that sleeping problems, including 

sleep deprivation and fragmented sleep, have negative effects on heart 

health.

Sleep is an essential time for the body to recuperate2. During the non-

rapid eye movement (NREM) sleep stages, heart rate slows, blood 

pressure drops, and breathing stabilizes. These changes reduce stress 

on the heart, allowing it to recover from strain3 that occurs during 

waking hours.

Without sufficient nightly sleep, a person doesn’t spend enough time 

in the deep stages of NREM sleep that benefit the heart. The same 

problem can affect people whose sleep is frequently interrupted.

As a result, chronic sleep deprivation has been linked to numerous 

heart problems4 including high blood pressure, high cholesterol, heart 

attack, obesity, diabetes, and stroke.

Raised daytime blood pressure has been identified as a consequence 
of sleep deprivation6 in multiple studies, but it doesn’t affect all 
people equally. The link between lack of sleep and high blood 
pressure is highest in middle-aged adults. People who work long 
hours in high-stress jobs and people with other risk factors for 
hypertension are more likely to have raised blood pressure after 
chronic poor sleep.

Sleep deprivation heightens the risk of heart attacks. In one study, 
people sleeping less than six hours per night had a 20% higher chance 
of a heart attack16.

How Sleep Deprivation Affects Your Heart | Sleep Foundation

https://www.ninds.nih.gov/Disorders/patient-caregiver-education/understanding-sleep
https://www.sleepfoundation.org/stages-of-sleep
https://www.ncbi.nlm.nih.gov/pubmed/29402071
https://pubmed.ncbi.nlm.nih.gov/27467177/
https://pubmed.ncbi.nlm.nih.gov/29411477/
https://pubmed.ncbi.nlm.nih.gov/31488267/
https://www.sleepfoundation.org/sleep-deprivation/how-sleep-deprivation-affects-your-heart


Depression and Sleep

According to The Effects of Sleep Deprivation on Fire Fighters and EMS 
Responders :

Chronic sleep loss can lead to feelings of depression, and the adverse 
effects on mood may be even greater than those on alertness and 
cognitive performance ((PDF) Pilcher JJ, Huffcutt AI. Effects of sleep 
deprivation on performance: a meta-analysis. Sleep 19: 318-326 
(researchgate.net)). Sleep has effects on brain receptors for serotonin 
and other neurotransmitters, which are related to mood and memory. 
In laboratory studies, only a few days of sleep restriction can alter 
these receptor levels, and a week of restorative sleep was required to 
reverse the changes (Differential effects of chronic partial sleep 
deprivation and stress on serotonin‐1A and muscarinic acetylcholine 
receptor sensitivity (wiley.com)). 

The important interaction among mood, sleep and exposure to 
sunlight is illustrated by seasonal affective disorder (SAD) or winter 
depression. During short winter days, predisposed people experience 
SAD or a clinical depression, characterized by low mood and 
excessive fatigue. The disorder can be treated with typical serotonin 
re-uptake inhibitor antidepressants or exposure to high intensity light, 
simulating longer brighter days. SAD also illustrates the influence of 
individual variability on the reaction to environmental changes, as 
only approximately 10 percent of the population living in northern 
latitudes develops SAD (Seasonal affective disorder - PubMed 
(nih.gov)).

But new research is building on that association, suggesting that the 
bad and "restless" REM sleep experienced by insomnia patients may, 
in turn, undermine their ability to overcome emotional distress, 
raising their risk for chronic depression or anxiety.

https://www.iafc.org/docs/default-source/uploaded-documents/progssleep-sleepdeprivationreport.pdf?sfvrsn=20e9df0d_0&download=true
https://www.researchgate.net/publication/14425620_Pilcher_JJ_Huffcutt_AI_Effects_of_sleep_deprivation_on_performance_a_meta-analysis_Sleep_19_318-326
https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1365-2869.2006.00555.x
https://pubmed.ncbi.nlm.nih.gov/17111890/


PTSD and Sleep

During REM sleep is when Mental Repair happens. Sleep deprivation 
is tied to extinction recall-basically that our brain will process a 
traumatic event and recognize that its okay this happened in our life, 
this is what we can learn from it, and we are safe now- and we are 
safe now is a big part of extinction recall.

If you don’t have that then your brain does not process the trauma, it 
doesn’t know what to draw from it, and it may not ever feel safe as a 
result and if untreated it could become PTSD.

So being able to sleep is tied directly to that extinction recall.

And that’s why people who can sleep after a traumatic exposure fair 
better – trauma is process while we sleep.

According to Sleep Disturbances as the Hallmark of PTSD: Where 
Are We Now? (nih.gov) :

These effects, however, may not be limited to REM sleep alone. 
Rather, both animal and human studies provide strong support for the 
notion that sleep, more generally, is directly involved in PTSD-
relevant emotion and memory processes. 

According to Sleep Deprivation Disrupts Recall of Conditioned Fear 
Extinction - PubMed (nih.gov) :

These findings suggest that (1) sleep deprivation in the immediate 
aftermath of trauma could be a potential contributor to PTSD 
development and maintenance via interference with natural extinction 
processes and (2) management of sleep symptoms should be 
considered during extinction-based therapy.

According to REM Rebound Effect - PubMed (nih.gov) :

REM sleep may help people recover from stressful events, and 
obtaining larger amounts of REM sleep after a traumatic event may 
reduce the chances of developing post-traumatic stress disorder.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4197954/
https://pubmed.ncbi.nlm.nih.gov/28758152/
https://pubmed.ncbi.nlm.nih.gov/32809548/


MVA’s and Sleep

Why Is Drowsy Driving Dangerous?

Drowsy driving significantly increases the risk of car accidents. 
Microsleeps are when a person dozes off for just a few seconds, and 
when they occur while driving, it’s easy for the car to run off the road 
or collide with another vehicle. The damage from these crashes 
increases when they occur at high speeds. Losing the struggle to stay 
awake: divergent thalamic and cortical activity during microsleeps -
PubMed (nih.gov)

Drowsy driving is dangerous even if a person doesn’t actually fall 
asleep. Research shows that sleep deprivation leads to mental 
impairment that is similar to drunkenness with 24 hours of sleep 
deprivation roughly equating to a blood alcohol content (BAC) of 
0.10%. Fatigue, alcohol and performance impairment - PubMed 
(nih.gov)

This impairment makes a person less attentive to their surroundings 
and more easily distracted. It slows their reaction time, making it 
harder to avoid dangers in the roadway. Insufficient sleep is also tied 
to worsened decision-making, which can lead to risk-taking behind 
the wheel.

https://pubmed.ncbi.nlm.nih.gov/23008180/
https://pubmed.ncbi.nlm.nih.gov/9230429/


What YOU Can Do To Improve 
Your Sleep OFF Duty



Educate Yourself About The 
Importance Of  Sleep

• Sleep Deprivation (iafc.org)

• Physical Health and Sleep- Sleep Foundation

• A Good Night’s Sleep: Sleep Foundation

• Why Do We Need Sleep? | Sleep Foundation

• Sleep Deprivation Among Firefighters 
(sleepdt.com)

• Managing Sleep, Health & Safety | Firehouse

Have A Sleep Schedule

• Going to bed and waking up at the same time of 
day is perhaps the single most effective way of 
helping improve your sleep. Establish a regular 
bedtime and wake-up time, on your days off. 
(We know how important it is to put our kids on 
a sleep schedule)- It’s just as important to us.

• Sleep Diary | NHLBI, NIH

• Your Guide to Healthy Sleep (nih.gov)

Move For 30 Minutes

• Try to exercise at least thirty minutes on most 
days but not within two to three hours before 
your bedtime.

• Exercising for Better Sleep | Johns Hopkins 
Medicine

https://www.iafc.org/topics-and-tools/resources/resource/sleep-deprivation
https://www.sleepfoundation.org/physical-health
https://www.sleepfoundation.org/how-sleep-works/what-makes-good-night-sleep
https://www.sleepfoundation.org/how-sleep-works/why-do-we-need-sleep
https://sleepdt.com/sleep-deprivation-among-firefighters/#:~:text=Fire%20departments%20should%20evaluate%20current%20logistics%20for%20sleep,as%20retrofitting%20common%20dorms%20into%20individual%20sleeping%20pods.
https://www.firehouse.com/safety-health/health-fitness/article/21037012/managing-sleep-health-safety-for-firefighters
https://www.nhlbi.nih.gov/health-topics/all-publications-and-resources/sleep-diary
https://www.nhlbi.nih.gov/files/docs/public/sleep/healthy_sleep.pdf
https://www.hopkinsmedicine.org/health/wellness-and-prevention/exercising-for-better-sleep


Avoid Caffeine, Alcohol, And Nicotine 
Before Bed

• Coffee, colas, certain teas, and chocolate contain 
the stimulant caffeine, and its effects can take as 
long as 8 hours to wear off fully. Therefore, a 
cup of coffee in the late afternoon can make it 
hard for you to fall asleep at night. 

• Alcohol also often suppresses REM (mental 
repair) sleep, especially during the first half or 
two-thirds of the night. Alcohol fragments sleep, 
littering the night with brief awakenings. 
Alcohol-infused sleep is therefore not 
continuous and, as a result, not restorative. 

• Nicotine is also a stimulant, often causing 
smokers to sleep only very lightly. In addition, 
smokers often wake up too early in the morning 
because of nicotine withdrawal.

• SHF-CaffeineAlcohol-
0713(sleephealthfoundation.org.au)

• Caffeine's Impact on Sleep | American Sleep 
Association

• Alcohol and Sleep | Sleep Foundation

Avoid Large Meals, Certain Foods, And 
Beverages At Night

• Diet and nutrition can influence the quality of 
your sleep, and certain foods and drinks can 
make it easier or harder to get the sleep that 
you need. 

• Nutrition and Sleep: Diet’s Effect on Sleep | 
Sleep Foundation

https://www.sleephealthfoundation.org.au/pdfs/CaffeineAlcohol-0713.pdf#:~:text=You%20should%20limit%20the%20amount%20of%20caffeine%20you,day%20will%20help%20keep%20your%20body%20clock%20stable.
https://www.sleepassociation.org/blog-post/caffeines-impact-on-sleep-how-caffeine-affects-your-body/
https://www.sleepfoundation.org/nutrition/alcohol-and-sleep
https://www.sleepfoundation.org/nutrition


Understanding The Role Of Napping

• Not all naps are created equal, and many factors 
impact how helpful naps can be. 

• Napping: Health Benefits & Tips for Your Best 
Nap | Sleep Foundation

Medication

• Some commonly prescribed heart, blood 
pressure, or asthma medications, as well as 
some over-the-counter and herbal remedies for 
coughs, colds, or allergies, can disrupt sleep 
patterns. For those having trouble sleeping, it's 
recommended to talk to your health care 
provider or pharmacist to see whether any drugs 
you’re taking might be contributing to your 
insomnia and ask whether they can be taken at 
other times during the day or early in the 
evening.

• Sleeping Pills: Medications & Prescription 
Sleep Aids | Sleep Foundation

Don’t Lie Awake In Bed

• If you get into bed and cannot fall asleep after 
20 minutes, get up, go to another part of your 
house, and do something soothing, such as 
reading or listening to quiet music.

• Lying awake in bed for too long can create an 
unhealthy mental connection between your 
sleeping environment and wakefulness. Instead, 
you want your bed to conjure thoughts and 
feelings conducive to sleep.

• What To Do When You Can’t Sleep | Sleep 
Foundation

https://www.sleepfoundation.org/sleep-hygiene/napping
https://www.sleepfoundation.org/sleep-medications
https://www.sleepfoundation.org/insomnia/treatment/what-do-when-you-cant-sleep


Relax Before Bed
• Don’t overschedule your day so that no time is 

left for unwinding. A relaxing activity, such as 
reading or listening to music, should be part of 
your bedtime ritual. It’s important to remove 
screen technology from the bedroom. A TV, cell 
phone, or computer in the bedroom can be a 
distraction and deprive you of needed sleep. 
Though short vertical videos can be enjoyable, 
they aren’t relaxing for your sleep.

• Meditation is also a proven method of mental 
deceleration that reduces anxiety-provoking 
thoughts and worries, which can be practiced 
before bed.

• Relaxation Exercises to Help Fall Asleep| Sleep 
Foundation

Temperature Control
• Take a hot bath before bed. The drop in body 

temperature after getting out of the bath may 
help you feel sleepy, and the bath can help you 
relax and slow down so you’re more ready to 
sleep.

• Have a cool bedroom. You sleep better if the 
temperature in the room is kept on the cool 
side. 

• The Best Temperature for Sleep: Advice & Tips | 
Sleep Foundation

https://www.sleepfoundation.org/sleep-hygiene/relaxation-exercises-to-help-fall-asleep
https://www.sleepfoundation.org/bedroom-environment/best-temperature-for-sleep


Sunlight exposure
• During the day, light exposure causes the 

master clock to send signals that generate 
alertness8 and help keep us awake and active. 
As night falls, the master clock initiates the 
production of melatonin, a hormone that 
promotes sleep, and then keeps transmitting 
signals that help us stay asleep through the 
night.

• In this way, our circadian rhythm aligns our 
sleep and wakefulness with day and night9 to 
create a stable cycle of restorative rest that 
enables increased daytime activity.

• What Is Circadian Rhythm? | Sleep Foundation

Pay Attention To Sleep Hygiene
• The basic concept of sleep hygiene — that your 

environment and habits can be optimized for 
better sleep — applies to just about everyone, 
but what ideal sleep hygiene looks like can vary 
based on the person.

• For that reason, it’s worth testing out different 
adjustments to find out what helps your sleep 
the most. You don’t have to change everything 
at once; small steps can move you toward 
better sleep hygiene.

• What Is Sleep Hygiene? | Sleep Foundation

https://www.sleepfoundation.org/circadian-rhythm
https://www.sleepfoundation.org/sleep-hygiene


What Fire Departments Can 
Consider to Improve Your 
Sleep and Safety ON Duty



Fire Department Considerations

According to Firefighter sleep: 7 ways to improve your crews' 
sleep and safety (firerescue1.com):

• First, and most importantly, departments must recognize that 
adequate sleep is a wellness and performance issue equal to other 
priorities such as strength fitness, diet and agility.

• Fire departments should evaluate current logistics for sleep and 
consider changes. Some positive changes can be made quite simply 
— installing fans or white noise generating machines in common 
dorms, for example. Other changes are more costly, such as 
retrofitting common dorms into individual sleeping pods.

• Do an assessment of the current state of sleep fitness among 
members. As much as possible, gather data anonymously to get an 
honest picture of how department members manage sleep both on 
and off the job.

• Allow appropriate naps on duty. Numerous studies have shown 
that brief naps of 30 minutes or less can make a positive difference 
in cognition and reflexes for someone who is exhausted.

• Make resources available for those who are suffering from sleep 
disorders. Do not stigmatize the use of these resources.

• Reconsider shift scheduling and overtime rules to diminish the 
effects of sleep deprivation on emergency response.

• Look ahead to new technology to help manage sleep and 
performance. The Army is currently developing a wristwatch-style 
sleep monitor for all soldiers that will monitor sleep/wake cycles 
and can be directly linked to predicted performance. They expect 
these devices to be standard issue gear by 2020.

https://www.firerescue1.com/fire-chief/articles/firefighter-sleep-7-ways-to-improve-your-crews-sleep-and-safety-qlFkNemP5Rce58N5/


Fire Department Considerations

According to Addicted to Awake: Sleep Deprivation in the Fire 
Service (fireengineering.com):

• Install red lights in every firehouse for evening use to support the 
circadian rhythm.

• Departments should ensure a daily rest and recovery time 
dedicated to unplugging, napping, or doing Sleep Recovery 
Practices™.

• Every leader, formal and informal, should shift the dialogue and 
attitude about rest, promoting sleep hygiene understanding that 
being rested optimizes performance.

According to Better Sleep at the Station | Firehouse

• Control of the light levels in your sleeping area is important. The 
best-case scenario would provide each firefighter with a separate 
room and a dimming switch for precise light level controls.

• Rolling blackout shades are a critical and inexpensive amenity for 
sleeping areas.

• Another option is to alter your alerting system to only turn on 
lights specific to the crews that are responding to the call instead of 
for the entire station. If your existing system doesn’t allow that, 
consider tying the system into a dedicated light fixture with a red 
filter.

• Frequent sources of loud noises should be minimized. All the doors 
near the sleeping spaces should be fitted with jamb silencers to 
prevent slamming. Lockers located near the sleeping areas should 
have silencers as well. If possible, the alerting system should notify 
only the rooms occupied by the crew leaving on the call, leaving 
other firefighters blissfully asleep.

https://www.fireengineering.com/health-safety/addicted-to-awake/
https://www.firehouse.com/stations/article/20994413/better-sleep-at-the-fire-station
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