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Drowsy driving is a prevalent form of impaired driving at the intersection of sleep health and public safety.
While drowsiness has been implicated in up to 21% of motor vehicle crash fatalities, drowsy driving is
largely preventable, primarily by allowing for adequate sleep opportunity and obtaining sufficient healthy
sleep. National Sleep Foundation calls for targeted actions from a broad range of community members to
improve public sleep health and road safety. Combating drowsy driving requires a comprehensive and

Iéijg‘x;;dfj:rivmg coordinated approach across drivers, educators, government policy makers, healthcare professionals, in-
Position dustry, labor representatives, employers, and law enforcement. Actions that can prevent drowsy driving will
Prevention improve the health and safety of the nation.

Advocacy © 2026 National Sleep Foundation. Published by ELSEVIER INC. on behalf of National Sleep Foundation. All
Legislation rights are reserved, including those for text and data mining, Al training, and similar technologies.
Public health

Introduction as the “fourth D” among drunk, drugged, and distracted causes of

Drowsy driving is impaired driving. While specific definitions
may vary, drowsy driving can be conceptualized as operating a
motor vehicle while being too sleepy to stay alert. It is a dangerous
and widespread risk on US roads, estimated to be a common beha-
vior by over 150 million Americans, with 3% of drowsy drivers re-
porting that they drive drowsy at least weekly.'"*® Data from the
AAA Foundation for Traffic Safety and other studies implicate
drowsiness in 21% of all motor vehicle crashes resulting in death and
13% of motor vehicle crashes resulting in hospitalizations—totaling
more than 300,000 police-reported crashes, 100,000 injuries, and
6400 deaths in the US each year.”* Drowsy driving is often identified
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risky driving.'"?” Drowsy driving is often underrecognized com-
pared to other forms of impaired driving because, unlike alcohol or
drug use, drowsiness leaves no physical evidence. While acknowl-
edging drowsy driving can be caused or exacerbated by factors such
as sedating medications and substances, medical conditions and
illness, and engagement in repetitive behaviors, National Sleep
Foundation (NSF) focuses on the predominant and most preventable
cause of drowsy driving: an insufficient amount of quality sleep to
maintain alertness while operating a motor vehicle.

National Sleep Foundation’s mission is to improve the health and
well-being of the public through sleep education and advocacy.
Given the significant impact of drowsy driving on public health and
safety, NSF has sustained advocacy efforts and public education
about the dangers of drowsy driving and ways to prevent it since its
founding in 1990 and has formally developed and produced Drowsy
Driving Prevention Week since 2007. In 2016, NSF published a
landmark expert consensus guideline establishing that individuals
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Table 1
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Warning signs, risk factors, and at-risk groups for drowsy driving

Warning signs:

Risk factors:

At-risk groups:

1. Difficulty focusing thoughts, starting to
daydream, wandering eyes.

2. Having trouble remembering the last few
miles driven.

3. Missing an exit or ignoring traffic signs.

4. Yawning repeatedly or rubbing your eyes.
5. Nodding off or finding it hard to keep your
head up.

6. Drifting from your lane, tailgating, hitting a
shoulder rumble strip, driving too slowly.

7. Feeling restless and irritable, or becoming

1. Lack of sufficient quality sleep. Most adults need 7-9 h
of sleep per night and most teens need 8-10 h per night to
maximize alertness.

2. Use of substances or medications that cause
drowsiness.

3. Driving long hours without breaks, especially during
the body’s natural alertness dips in the early afternoon
and between midnight and 6 a.m.

4. Undiagnosed, untreated, or under-treated medical
conditions, especially sleep disorders associated with
daytime sleepiness, such as obstructive sleep apnea (OSA),

1. Young drivers. Males under 25 years old are at highest
risk overall.

2. Commercial drivers. Long-haul drivers are at high risk.
3. Shift workers and people with variable or long work
hours. Working the night shift can increase the risk of
drowsy driving by nearly six times. Rotating-shift
workers and people working more than 60 h a week need
to be particularly careful.

4, People with undiagnosed or untreated sleep disorders.
Untreated obstructive sleep apnea increases the risk of
falling asleep at the wheel by seven times.

aggravated with common annoyances such as
sitting in traffic.

insomnia, or narcolepsy.

5. Business travelers. These workers spend long hours
driving or may be jet-lagged from a previous trip.

with 2 hours of sleep or less in the preceding 24 hours are cate-
gorically too sleep deprived to operate a motor vehicle safely,
and that most healthy drivers would likely be impaired with only
3-5 hours of sleep.” Previous studies have demonstrated that
sleeping only 4-5 hours in a 24-hour period increases crash risk
equivalent to risk associated with a blood alcohol concentration
(BAC) of 0.05 (federal legal limit is 0.08), and getting less than
4 hours of sleep increases crash risk as much as a BAC of roughly
0.12.** Further, driving for prolonged hours is also associated with
deteriorated driving performance, thereby increasing risk of cra-
shes.®! Table 1 highlights risk factors, warning signs, and at-risk
groups associated with drowsy driving.

Each year, to complement the best available crash, morbidity, and
fatality data from US federal transportation traffic safety sources, NSF
conducts representative, population-level research to gather data on
Americans’ attitudes and behaviors about drowsy driving and their
sleep health. Previous NSF surveys have established drowsy driving is
prevalent across the lifespan, with unique findings that 16% of teen
drivers and 60% of adult drivers report they have ever driven drowsy,
despite 95% of teens and 97% of adults also reporting drowsy driving is
extremely or very risky.'>*®* Moreover, adult drivers who consistently
get the NSF-recommended 7-9 hours of sleep per night, were less likely
to drive drowsy.!! Taken together, the results of these NSF surveys
reveal a concerning, broad public mindset that minimizes the risks and
consequences of drowsy driving compared to other forms of impaired
driving while also highlighting specific targets for population-level
education and behavior change.

Positions

The National Sleep Foundation convened an expert panel to advise
on potential recommendations to address known causes and risk
factors for drowsy driving and improve road safety. These re-
commendations were then internally reviewed and vetted by NSF and
adopted based on NSF priorities and expertise, as the leading voice in
public sleep health. It should be noted that the work of this panel does
not represent a formal consensus effort, nor do the positions of NSF
represent the views of any organization from which the members of
the expert panel were employed. The National Sleep Foundation calls
for specific actions from a broad range of the population:

Recommendations for everyone

. Prioritize sufficient, quality sleep.

. Recognize signs of drowsiness and stop driving if you feel drowsy.

. Avoid driving with less than 5 hours of sleep the previous night.

. Reschedule plans, pull over, assign a designated driver, or use a
rideshare or taxi service to avoid driving while drowsy.

5. Schedule regular stops on long trips—every 100 miles or two hours.
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6. Plan long trips with a companion, someone who can watch for
warning signs of drowsiness and who can also help drive if
needed.

7. Say or do something if you or someone you know has not ob-
tained sufficient sleep to drive safely.

Rationale for everyone recommendations

The most predominant and preventable cause of drowsy driving
is not getting enough of the quality sleep needed to safely operate a
motor vehicle. Individuals are generally not fit to drive safely if they
have obtained less than 5 hours of sleep the previous night.'%**°
Prioritizing sleep and adopting healthy sleep habits is essential so
individuals can get enough of the quality sleep they need. When
feeling drowsy behind the wheel, it is common for individuals to
report using ineffective methods thought to help improve alertness,
such as lowering the windows, increasing the volume of music, or
eating a snack.”® However, when a driver is sleep deprived and ex-
periencing signs of drowsiness, it is imperative that they avoid
driving by rescheduling plans or assigning a designated driver, rather
than relying on ineffective methods that do not target the main
cause of drowsy driving—insufficient quality sleep. Other “sec-
ondary” interventions, including caffeine or pulling over to take a
nap, may be utilized in situations where it is not feasible to avoid
driving altogether.

Recommendations for public health, educational, and government
organizations

1. Educational imperatives: Prioritize drowsy driving prevention as a
goal in the health and transportation safety agenda. Reinforce
that drowsy driving is impaired driving through public service
campaigns and educational initiatives in health and safety.
Incorporate drowsy driving education and prevention skills into
driver education programs, including how to mitigate risk
through obtaining adequate sleep, recognizing signs of drowsi-
ness and fatigue, and taking appropriate actions when feeling
drowsy (eg, pulling over to nap). Educate health and safety offi-
cials and healthcare providers about the association of certain
medical conditions, medication use, and lifestyle with risks for
drowsy driving.

2. Focused outreach: Reach populations with the highest risk for
fatigue-related crashes, such as males between the ages of 16 to
24 years, workers with non-standard work hours and shifts, in-
dividuals with sleep disorders, people with young children, and
at-risk professionals (eg, long-haul truck drivers, nurses, physi-
cians, first-responders and emergency workers) with tailored
educational materials and training programs.
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3. Physical interventions: Install and program signage along high-
ways and major roads with calls to sleep first for alert driving,
take breaks when tired, and with warnings about the dangers and
consequences of drowsy driving. Incorporate rumble strips on
roadways to help decrease run-off crashes. Ensure highways have
adequate and safe rest areas for drivers to use when feeling
drowsy.

4. Technology: Support and promote science-backed innovation for
use in vehicles and with drivers to help detect signs of drowsi-
ness, promote alertness, and curtail driving while impaired by
drowsiness.

5. Policy: Establish clear definitions of drowsy driving and recogni-
tion of drowsy driving as impaired driving, pathways for legis-
lation, and criteria and expectations for law enforcement similar
to other forms of impaired driving like drunk, drugged, or dis-
tracted driving. Regularly evaluate and adjust policies, programs,
and practices for effectiveness. Provide adequate training and
technologies to help law enforcement and other agencies in
roadside evaluations and incident investigations of driver im-
pairment due to drowsiness. Ensure all crash reporting forms
include an option to indicate drowsy driving as a possible cause.
Pass laws relevant to promoting sleep health and safety, such as
establishing permanent standard time and age-appropriate
school start times for teens, both of which can reduce the risks
associated with drowsy driving.

Rationale for public health, educational, and government organizations
recommendations

Public health and transportation agencies must recognize drowsy
driving as a substantial form of impaired driving and support
countermeasures and policies that can help to reduce the burden of
drowsy driving plus contribute to Safer People, Safer Roads, and
Safer Vehicles.*” For example, one of the objectives identified by
Healthy People 2030 for both sleep and transportation is to “reduce
the rate of motor vehicle crashes due to drowsy driving”.”? A review
of public awareness campaigns and law enforcement approaches to
counter driver fatigue recommended groups experiencing the
greatest risk for drowsy and fatigue-related crashes who would
likely benefit the most from awareness and education campaigns
include: “a) males aged between 16 and 24 years, b) shift workers, ¢)
individuals with sleep disorders, d) people on vacation, e) people
with young children, and f) specific professionals (eg, surgeons, first-
responders and healthcare workers)”.'”> Among commercial opera-
tions, long-haul truck drivers are also at higher risk for driver slee-
piness and crash risk due to work patterns, compensation structures
and models, and lifestyles.>* Educational materials, training on risk
mitigation, or campaigns for high-risk drivers and their circle of
influencers (ie, healthcare providers, employers, friends, and fa-
milies), such as the NIOSH training for shift workers ® can be ef-
fective for behavioral change. For example, one study which
investigated an educational intervention in young adults found that
the intervention group was more likely to report they would not
continue driving due to tiredness after a simulated drive.'

Safety features in road infrastructure, such as the use of center-
line and shoulder rumble strips are effective in reducing crashes of
all types, including a 36.8% reduction in head-on collisions.'”*?
While initial hits of rumble strips by drowsy drivers do increase
alertness, repeated hits of rumble strips do not appear to have the
same effect, demonstrating that this countermeasure is temporary
as it does not remove the driver from the road.”® Also, the extent to
which they prevent drowsy driving crashes needs evaluation.* An-
other infrastructure approach is the use of signage; however, careful
implementation of such an approach is necessary, as signage can
lead to decreased attention to road hazards, particularly for young
drivers.’> An innovative combination of rest areas and a drowsy
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driving advisory system, consisting of roadside signage implemented
before interstate exits or rest areas, successfully reduced drowsy
driving crashes by 49%.>° Another infrastructure approach which
may help to reduce drowsy driving crashes, particularly for com-
mercial vehicle drivers, is access to frequent and safe rest areas. One
case-control study found crashes involving drowsiness/fatigue
where a commercial vehicle driver was at-fault were twice as likely
to occur on roads with no rest area or truck stop within 20 miles of
the crash site.° In South Korea, another evaluation of the effects of
supplemental rest areas found they reduced freeway crashes caused
by drowsy driving by 14%.%'

One policy-based intervention that may help to reduce drowsy
driving crashes for young drivers is laws for graduated driver li-
censing. State graduated driver licensing requirements for beginning
drivers, specifically nighttime restrictions that restrict driving after
10 pm, are effective in reducing crashes among young people, a
population at increased risk for drowsy driving.*> Regarding the
effects of early school start times, studies have demonstrated that
delaying school start times by even 30 minutes corresponded to
increased sleep duration in teens, as well as fewer motor vehicle
crashes, better mental health, and better academic performance.”’
Another opportunity to reduce risk is removing daylight saving time
and establishing permanent standard time. Risk of motor vehicle
crashes increases during the transition from standard time to day-
light saving time in the spring, with fatal motor vehicle crash risk
increasing by 6%.'**” Eliminating daylight saving time in favor of
permanent standard time may contribute to a decreased risk of
motor vehicle crashes by limiting the disruptive effects of clock
change and reducing chronic circadian misalignment.'

Recommendations for employers

1. Educate workforces about the dangers and consequences of
drowsy driving and the importance of sleep for alert driving.

2. Emphasize drowsy driving prevention for commutes to and from
work, as well as relevant on-the-job vehicle and equipment op-
eration.

3. Promote fatigue management programs for industries that rely
on at-risk activities known to reduce opportunities for healthy
sleep, such as non-traditional work schedules (ie, shift work, long
work hours), motor carriage and long-distance driving (eg, trucks
and buses), and other safety-critical transportation operations.

4, When rotating shifts are used, employ a clockwise rotation (ie,
morning to afternoon to evening).

5. Provide adequate time between shifts to allow for sufficient sleep
and an appropriate space for post-work naps.

Rationale for employer recommendations

Drowsy driving can also be attributed to several work-related
factors, such as shift work, long work hours, and commute times.
Approximately thirty percent of US civilian jobs in 2016 required
driving a vehicle, including passenger vehicles (eg, automobile, bus)
or some other type of vehicle (eg, tractor-trailer, construction ve-
hicle).” In addition to driving as part of their jobs, almost 124 million
people in the US routinely drove or carpooled to and from work in
2022.“° Compared to working regular daytime schedules when
people are naturally more alert, working at night can cause mis-
alignment with circadian “lows,” and place shift workers at greater
risk of shorter and impaired sleep, increased drowsiness, degraded
driving performance, and subsequent crash and injury.??>%344! A
study using the 2008 National Sleep Foundation’s Sleep in
America poll showed shift workers were 3 times more likely than
day workers to drive while drowsy (OR 3.05, 95% CI: 1.48-6.29).**
Further, the number of hours an individual works can affect their
risk of driving drowsy. A survey of US workers found that compared
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to those who reported working 31-40 hours per week, the risk for
driving while drowsy increased 73% for those who worked 41-
50 hours per week (OR 1.73, 95% CI: 1.04-2.89) and almost tripled for
those who worked more than 50 hours per week (OR 2.91, 95% CI:
1.70-4.96).** Similarly, medical interns (ie, resident physicians) who
worked unusually long shifts (224 hours) were more than twice as
likely to report a motor vehicle crash, compared to those who
worked a standard shift.>?® In the oil and gas extraction industry,
long daily commutes were linked to feeling very drowsy while
driving at work,'® and were a contributing factor to fatal work-re-
lated crashes.*®

Fatigue management policies and programs play an important
role in helping employers prevent work-related drowsy driving.
Reviews of fatigue training and sleep education have reported
promising results in encouraging workers to adopt healthier beha-
viors to improve sleep and reduce fatigue.'®” The National Trans-
portation Safety Board’s investigation reports most frequently
recommend the use of scheduling policies and practices as a
countermeasure for the prevention of fatigue-related transportation
incidents.?® Specific to work-related driving, a study examining fleet
safety practices among 70 companies from a range of industries
found companies who implemented fatigue management (specifi-
cally fatigue training for new hires, medical screening for fatigue,
and restrictions on night driving) reported significantly lower crash-
related injuries per million miles as compared with companies that
did not implement each of these practices.*” Implementation of
Fatigue Risk Management Systems (FRMS), a risk-based, multi-level
approach to fatigue management is a more comprehensive ap-
proach being adopted by employers with already established safety
management systems.'>'%?*°? A systematic review of FRMS effec-
tiveness found that while evaluations of entire FRMS are limited,
improvements in safety and fatigue metrics are evident for in-
dividual FRMS components.*’

Recommendations for the automotive manufacturing and technology
industries

1. Integrate drowsy driving detection and mitigation systems and
other essential driver assistance and safety technologies across
vehicles to democratize access by automotive consumers.

2. Ensure that new technologies are scientifically validated and
real-world effectiveness is quantified.

3. Support innovation among emerging mobility alternatives, such
as rideshare solutions and autonomous platforms.

Rationale for the automotive manufacturing and technology industry
recommendations

The development of effective driver monitoring systems (DMS)
offers innovative auto technology that could detect impaired driving
whether drunk, drugged, distracted, or drowsy. For example, the
Honoring Abbas Family Legacy to Terminate Drunk Driving Act of
2021 (HALT) requires the inclusion of built-in technology to help
prevent drunk driving, paving the way for industry-produced tech-
nologies to be added to motor vehicles that aim to prevent impaired
driving. Complemented by advanced driver assistance systems
(ADAS) that manage speed, lane keeping, automatic emergency
braking, and more, new technologies have the potential to reduce
impaired driving risks and enhance road safety. For example, sensor-
based DMS and in-vehicle DMS systems have been shown to reduce
risky driving behaviors and aid in the early detection of drowsi-
ness.”®>> DMS systems must be scientifically validated and ac-
ceptable to drivers to ensure their effectiveness and provided across
vehicle platforms and models so that innovative safety technology
benefits all road users.*>°? Adding industry-produced and
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scientifically validated DMS and ADAS systems can help prevent all
forms of impaired driving and improve public safety and health.

Recommendations for funding agencies and organizations

1. Fund and support research to better quantify the health, safety,
economic, and societal burdens of drowsy driving as a form of
impaired driving.

2. Fund and support research aimed at promoting the im-
plementation of drowsy driving mitigation approaches.

3. Support efforts to identify social determinants, disparities, or
disproportionate effects of drowsy driving on historically un-
derserved communities.

4, Broaden funding to all relevant organizations with stated inter-
ests to better understand and mitigate the risks of drowsy
driving, including sharing and implementation of best practices.

Rationale for funding agencies and organizations recommendations

Despite widespread recognition of the risks of drowsy driving, a
large percentage of teen and adult drivers report having engaged in
this behavior.”® Funding agencies are in the position to support
science and research that will increase public awareness and con-
cern for drowsy driving and identify additional at-risk groups that
can benefit from tailored interventions.

Conclusion

Drowsy driving is impaired driving, representing a considerable
and known risk to the public health and safety of millions of drivers
and passengers on US roads and beyond. Drowsy driving is pre-
ventable through changes in attitudes, actions, policies, and cultural
beliefs that move individuals to prioritize and pursue healthy sleep
and choose alternatives to driving while sleep deprived or fatigued.
Understanding the potentially catastrophic consequences of drowsy
driving and taking proactive measures, both individually and as a
society, can help reduce the number of drowsy driving-related cra-
shes. As public awareness increases and support broadens for in-
terventions that reduce drowsy driving, public health and safety
advocates will need to assess the impact of campaigns and pro-
gramming on drowsy driving attitudes and behaviors. Moreover,
technological advances are needed to accurately detect driver
drowsiness in vehicles and on the roadside, and to supply reliable
data and clear criteria for future legislation. Combating drowsy
driving requires a comprehensive approach that involves drivers,
educators, government, healthcare professionals, industry, labor re-
presentatives, employers, and law enforcement. To this end, funding
organizations will need to continue supporting ventures aimed at
investigating and reducing drowsy driving. Beginning with healthy
sleep, it is possible to reduce the risks of drowsy driving, improve
road safety, and ultimately save lives.

Author contributions

Joseph M. Dzierzewski: Conceptualization, Methodology, Project
administration, Supervision, Writing - Original draft, Writing - re-
view & editing. Spencer A. Nielson: Writing - original draft, Writing
- review & editing. J. Todd Arnedt: Writing - original draft, Writing
- review & editing. Kyla Hagan-Haynes: Writing - original draft,
Writing - review & editing. Steven E. Lerman: Writing - original
draft, Writing - review & editing. John Lopos: Writing - review &
editing. Mark R. Rosekind: Writing - original draft, Writing - review
& editing. Brian Tefft: Writing - original draft, Writing - review &
editing. Imelda Wong: Writing - original draft, Writing - review &
editing.



J-M. Dzierzewski et al.
Declaration of conflicts of interest

Dr. Dzierzewski reports personal fees from Eisai Pharmaceuticals,
personal fees from Apnimed, outside the submitted work. Mr. Lopos
reports personal fees from Apnimed, directed to NSF, outside the
submitted work. All other authors have no conflicts to disclose.

Disclosures

Views in this report are those of the National Sleep Foundation
and do not necessarily represent the official position of individual
organizations affiliated with co-authors, including the National
Institute for Occupational Safety and Health, (NIOSH) Centers for
Disease Control and Prevention, nor the Office of the Provincial
Health Officer, Ministry of Health, Government of British Columbia.
This work was prepared while Dr. Imelda Wong was employed at
NIOSH.

Funding
None.

Data sharing
N/A.

Declaration of Generative Al and Al-assisted technologies in the
writing process

None.

References

1. Alvaro PK, Burnett NM, Kennedy GA, et al. Driver education: enhancing knowl-
edge of sleep, fatigue and risky behaviour to improve decision making in young
drivers. Accid Anal Prev. 2018;112:77-83. https://doi.org/10.1016/j.aap.2017.12.017

2. Barger LK, Cade BE, Ayas NT, et al. Extended work shifts and the risk of motor
vehicle crashes among interns. N Eng | Med. 2005;352(2):125-134. https://doi.
0rg/10.1056/NEJM0a041401

3. Barger LK, Runyon MS, Renn ML, et al. Effect of fatigue training on safety, fatigue,
and sleep in emergency medical services personnel and other shift workers: a
systematic review and meta-analysis. Prehosp Emerg Care. 2018;22(sup1):58-68.
https://doi.org/10.1080/10903127.2017.1362087

4. Bayne A, Trivedi N, Liotta M, et al. Countermeasures to reduce drowsy driving: re-
sults of a literature review and discussions with experts [Technical Report]. AAA
Foundation for Traffic Safety,; 2022(https://aaafoundation.org/wp-content/
uploads/2022/09/Drowsy-Driving-Countermeasures-Review-Technical-Report.
pdf).

5. Bell JL, Taylor MA, Chen G-X, et al. Evaluation of an in-vehicle monitoring system
(IVMS) to reduce risky driving behaviors in commercial drivers: comparison of in-
cab warning lights and supervisory coaching with videos of driving behavior.
J Saf Res. 2017;60:125-136. https://doi.org/10.1016/j.jsr.2016.12.008

6. Bunn TL, Slavova S, Rock PJ. Association between commercial vehicle driver at-
fault crashes involving sleepiness/fatigue and proximity to rest areas and truck
stops. Accid Anal Prev. 2019;126:3-9. https://doi.org/10.1016/j.aap.2017.11.022

7. Bureau of Labor Statistics. 30 percent of civilian jobs require some driving in 2016.
(The Economics Daily). U.S. Department of Labor,; 2017(https://www.bls.gov/
opub/ted/2017/30-percent-of-civilian-jobs-require-some-driving-in-2016.htm).

8. C. Caruso, J. Geiger-Brown, M. Takahashi, et al. NIOSH training for nurses on shift
work and long work hours (Nos. 2015-115) 2015.(https://www.cdc.gov/niosh/
docs/2015-115/).

9. Czeisler CA, Wickwire EM, Barger LK, et al. Sleep-deprived motor vehicle opera-

tors are unfit to drive: a multidisciplinary expert consensus statement on drowsy

driving. Sleep Health. 2016;2(2):94-99. https://doi.org/10.1016/j.s1eh.2016.04.003

Dawson D, Sprajcer M, Thomas M. How much sleep do you need? A compre-

hensive review of fatigue related impairment and the capacity to work or drive

safely. Accid Anal Prev. 2021;151:105955. https://doi.org/10.1016/j.aap.2020.

105955

11. Dzierzewski JM, Nielson SA. Drowsy driving prevalence and beliefs among a na-

tionally representative US sample: a report from the National Sleep Foundation.

Sleep Health | Natl Sleep Found. 2024;11(1):7-13. https://doi.org/10.1016/j.sleh.

2024.10.008

Dzierzewski JM, Nielson SA. Demographic differences in drowsy driving fre-

quency and beliefs among a nationally representative US sample: a brief report

from the National Sleep Foundation. Sleep Health ] Natl Sleep Found.
2025;11(2):230-233. https://doi.org/10.1016/j.sleh.2025.01.003

10.

12.

10

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

Sleep Health: Journal of the National Sleep Foundation 12 (2026) 6-11

Fletcher A, McCulloch K, Baulk SD, Dawson D. Countermeasures to driver fatigue:
a review of public awareness campaigns and legal approaches. Aust N Z J Public
Health. 2005;29(5):471-476. https://doi.org/10.1111/j.1467-842X.2005.tb00229.x
Fritz ], VoPham T, Wright Jr KP, Vetter C. A chronobiological evaluation of the
acute effects of daylight saving time on traffic accident risk. .e2 Curr Biol.
2020;30(4):729-735. https://doi.org/10.1016/j.cub.2019.12.045

P. Gander, L.J. Wu, M J. Berg, et al. Chapter 73 - Fatigue Risk Management Systems
2017.(https://api.semanticscholar.org/CorpusID:168393067).

Hagan-Haynes K, Ramirez-Cardenas A, Wingate KC, et al. On the road again:
a cross-sectional survey examining work schedules, commuting time, and
driving-related outcomes among US. oil and gas extraction workers.
Am ] Ind Med. 2022;65(9):749-761. https://doi.org/10.1002/ajim.23405

Higgins JS, Michael J, Austin R, et al. Asleep at the wheel-the road to addressing
drowsy driving. Sleep. 2017;40(2) https://doi.org/10.1093/sleep/zsx001

Hittle BM, Hils ], Fendinger SL, Wong IS. A scoping review of sleep education and
training for nurses. Int J Nurs Stud. 2023;142:104468. https://doi.org/10.1016/j.
ijnurstu.2023.104468

Honn KA, VAN Dongen HPA, Dawson D. Working time society consensus state-
ments: prescriptive rule sets and risk management-based approaches for the
management of fatigue-related risk in working time arrangements. Ind Health.
2019;57(2):264-280. https://doi.org/10.2486/indhealth.SW-8

Jain S, Perez MA. On-road evaluation of an unobtrusive in-vehicle pressure-based
driver respiration monitoring system. Sensors. 2025;25(9):2739. https://doi.org/
10.3390/525092739

Jung S, Joo S, Oh C. Evaluating the effects of supplemental rest areas on freeway
crashes caused by drowsy driving. Accid Anal Prev. 2017;99:356-363. https://doi.
org/10.1016/j.aap.2016.12.021

Lee ML, Howard ME, Horrey WJ, et al. High risk of near-crash driving events
following night-shift work. Proc Natl Acad Sci USA. 2016;113(1):176-181. https://
doi.org/10.1073/pnas.1510383112

Lerman SE, Eskin E, Flower DJ, et al. Fatigue risk management in the workplace.
Journal of Occupational and Environmental Medicine. 2012;54(2)(https://journals.
lww.com/joem/fulltext/2012/02000/fatigue_risk_management_in_the
workplace.17.aspx).

Mahajan K, Velaga NR, Kumar A, et al. Effects of driver work-rest patterns, life-
style and payment incentives on long-haul truck driver sleepiness.
Transp Res F Traffic Psychol Behav. 2019;60:366-382. https://doi.org/10.1016/j.trf.
2018.10.028

Mansukhani MP, Kolla BP, Surani S, et al. Sleep deprivation in resident physicians,
work hour limitations, and related outcomes: a systematic review of the literature.
Postgrad Med. 2012;124(4):241-249. https://doi.org/10.3810/pgm.2012.07.2583
Marcus JH, Rosekind MR. Fatigue in transportation: NTSB investigations and
safety recommendations. Injury Prev. 2017;23(4):232. https://doi.org/10.1136/
injuryprev-2015-041791

National Highway Traffic Safety Administration. Drowsy Driving. 2025.(https://
www.nhtsa.gov/risky-driving/drowsy-driving).

National Sleep Foundation. National Sleep Foundation’s 2023 drowsy driving
survey: risk starts early for teen drivers. National Sleep Foundation,; 2023 (https://
www.thensf.org/wp-content/uploads/2023/11/NSF-2023-Drowsy-Driving-
Survey-Report.pdf).

Office of Disease Prevention and Health Promotion. Healthy People
2030—Transportation 2020.(https://odphp.health.gov/healthypeople/objectives-
and-data/browse-objectives/transportation).

Ohayon MM, Smolensky MH, Roth T. Consequences of shiftworking on sleep
duration, sleepiness, and sleep attacks. Chronobiol Int. 2010;27(3):575-589.
https://doi.org/10.3109/07420521003749956

Otmani S, Pebayle T, Roge ], Muzet A. Effect of driving duration and partial sleep
deprivation on subsequent alertness and performance of car drivers. Physiol Behav.
2005;84(5):715-724. https://doi.org/10.1016/j.physbeh.2005.02.021
Oviedo-Trespalacios O, Truelove V, Watson B, Hinton JA. The impact of road ad-
vertising signs on driver behaviour and implications for road safety: a critical
systematic review. Transp Res A Policy Pract. 2019;122:85-98. https://doi.org/10.
1016/j.tra.2019.01.012

Persaud Bhagwant, Lyon Craig, Eccles Kimberly, Soika Jonathan. Safety effec-
tiveness of centerline plus shoulder rumble strips on two-lane rural roads.
J Transp Eng. 2016;142(5):04016012. https://doi.org/10.1061/(ASCE)TE.1943-5436.
0000821

Pilcher JJ, Lambert BJ, Huffcutt Al Differential effects of permanent and rotating
shifts on self-report sleep length: a meta-analytic review. Sleep. 2000;23(2):
155-163.

Rahman M, Kang M-W. Safety evaluation of drowsy driving advisory system:
Alabama case study. J Saf Res. 2020;74:45-53. https://doi.org/10.1016/.js1.2020.
04.005

Retzer KD, Hill RD, Pratt SG. Motor vehicle fatalities among oil and gas extraction
workers. Accid Anal Prev. 2013;51:168-174. https://doi.org/10.1016/j.aap.2012.11.
005

Robb D, Barnes T. Accident rates and the impact of daylight saving time transi-
tions. Accid Anal Prev. 2018;111:193-201. https://doi.org/10.1016/j.aap.2017.11.029
Rosekind MR. Awakening a nation: a call to action. Sleep Health ] Natl Sleep Found.
2015;1(1):9-10. https://doi.org/10.1016/j.sleh.2014.12.005

Rosekind MR, Michael JP, Dorey-Stein ZL, Watson NF. Awake at the wheel: how
auto technology innovations present ongoing sleep challenges and new safety
opportunities. Sleep. 2024;47(2):zsad316. https://doi.org/10.1093/sleep/zsad316
Sprajcer M, Thomas MJW, Sargent C, et al. How effective are Fatigue Risk
Management Systems (FRMS)? A review. Accid Anal Prev. 2022;165:106398.
https://doi.org/10.1016/j.aap.2021.106398


https://doi.org/10.1016/j.aap.2017.12.017
https://doi.org/10.1056/NEJMoa041401
https://doi.org/10.1056/NEJMoa041401
https://doi.org/10.1080/10903127.2017.1362087
https://aaafoundation.org/wp-content/uploads/2022/09/Drowsy-Driving-Countermeasures-Review-Technical-Report.pdf
https://aaafoundation.org/wp-content/uploads/2022/09/Drowsy-Driving-Countermeasures-Review-Technical-Report.pdf
https://aaafoundation.org/wp-content/uploads/2022/09/Drowsy-Driving-Countermeasures-Review-Technical-Report.pdf
https://doi.org/10.1016/j.jsr.2016.12.008
https://doi.org/10.1016/j.aap.2017.11.022
https://www.bls.gov/opub/ted/2017/30-percent-of-civilian-jobs-require-some-driving-in-2016.htm
https://www.bls.gov/opub/ted/2017/30-percent-of-civilian-jobs-require-some-driving-in-2016.htm
https://doi.org/10.1016/j.sleh.2016.04.003
https://doi.org/10.1016/j.aap.2020.105955
https://doi.org/10.1016/j.aap.2020.105955
https://doi.org/10.1016/j.sleh.2024.10.008
https://doi.org/10.1016/j.sleh.2024.10.008
https://doi.org/10.1016/j.sleh.2025.01.003
https://doi.org/10.1111/j.1467-842X.2005.tb00229.x
https://doi.org/10.1016/j.cub.2019.12.045
https://doi.org/10.1002/ajim.23405
https://doi.org/10.1093/sleep/zsx001
https://doi.org/10.1016/j.ijnurstu.2023.104468
https://doi.org/10.1016/j.ijnurstu.2023.104468
https://doi.org/10.2486/indhealth.SW-8
https://doi.org/10.3390/s25092739
https://doi.org/10.3390/s25092739
https://doi.org/10.1016/j.aap.2016.12.021
https://doi.org/10.1016/j.aap.2016.12.021
https://doi.org/10.1073/pnas.1510383112
https://doi.org/10.1073/pnas.1510383112
https://journals.lww.com/joem/fulltext/2012/02000/fatigue_risk_management_in_the_workplace.17.aspx
https://journals.lww.com/joem/fulltext/2012/02000/fatigue_risk_management_in_the_workplace.17.aspx
https://journals.lww.com/joem/fulltext/2012/02000/fatigue_risk_management_in_the_workplace.17.aspx
https://doi.org/10.1016/j.trf.2018.10.028
https://doi.org/10.1016/j.trf.2018.10.028
https://doi.org/10.3810/pgm.2012.07.2583
https://doi.org/10.1136/injuryprev-2015-041791
https://doi.org/10.1136/injuryprev-2015-041791
https://www.thensf.org/wp-content/uploads/2023/11/NSF-2023-Drowsy-Driving-Survey-Report.pdf
https://www.thensf.org/wp-content/uploads/2023/11/NSF-2023-Drowsy-Driving-Survey-Report.pdf
https://www.thensf.org/wp-content/uploads/2023/11/NSF-2023-Drowsy-Driving-Survey-Report.pdf
https://doi.org/10.3109/07420521003749956
https://doi.org/10.1016/j.physbeh.2005.02.021
https://doi.org/10.1016/j.tra.2019.01.012
https://doi.org/10.1016/j.tra.2019.01.012
https://doi.org/10.1061/(ASCE)TE.1943-5436.0000821
https://doi.org/10.1061/(ASCE)TE.1943-5436.0000821
http://refhub.elsevier.com/S2352-7218(25)00225-6/sbref30
http://refhub.elsevier.com/S2352-7218(25)00225-6/sbref30
http://refhub.elsevier.com/S2352-7218(25)00225-6/sbref30
https://doi.org/10.1016/j.jsr.2020.04.005
https://doi.org/10.1016/j.jsr.2020.04.005
https://doi.org/10.1016/j.aap.2012.11.005
https://doi.org/10.1016/j.aap.2012.11.005
https://doi.org/10.1016/j.aap.2017.11.029
https://doi.org/10.1016/j.sleh.2014.12.005
https://doi.org/10.1093/sleep/zsad316
https://doi.org/10.1016/j.aap.2021.106398

J-M. Dzierzewski et al.

41.

42.

43.

44,

45.

46.

47.

Stutts JC, Wilkins JW, Scott Osberg ], Vaughn BV. Driver risk factors for sleep-
related crashes. Accid Anal Prev. 2003;35(3):321-331. https://doi.org/10.1016/
s0001-4575(02)00007-6

Swanson LM, Drake C, Arnedt JT. Employment and drowsy driving: a survey of
American workers. Behav Sleep Med. 2012;10(4):250-257. https://doi.org/10.
1080/15402002.2011.624231

Tefft BC. Prevalence of motor vehicle crashes involving drowsy drivers, Unitied States,
2009-2013 (Technical Report). AAA Foundation for Traffic Safety,; 2014.

Tefft BC. Acute sleep deprivation and culpable motor vehicle crash involvement.
Sleep. 2018;41(10) https://doi.org/10.1093/sleep/zsy 144

United States. Department of Transportation. National Highway Traffic Safety
Administration. Office of Behavioral Safety Research (Ed.) 2021 doi: 10.21949/1526041.
US. Census Bureau. Selected economic characteristics. [Dataset]. American
Community Survey, ACS 1-Year Estimates Data Profiles,; 2022(https://data.
census.gov/table/ACSDP1Y2022.DP03?q=DP03).

U.S. Department of Transportation. The safe system approach. U.S. Department of
Transportation,; 2022,  (https://safety.fhwa.dot.gov/zerodeaths/docs/FHWA_
SafeSystem_Brochure_V9_508_200717.pdf).

1

48.

49.

50.

51.

52.

53.

Sleep Health: Journal of the National Sleep Foundation 12 (2026) 6-11

Vanlaar W, Simpson H, Mayhew D, Robertson R. Fatigued and drowsy driving:
a survey of attitudes, opinions and behaviors. J Saf Res. 2008;39(3):303-309.
https://doi.org/10.1016/].jsr.2007.12.007

Vivoda JM, Pratt SG, Gillies S]. The relationships among roadway safety man-
agement practices, collision rates, and injury rates within company fleets. Saf Sci.
2019;120:589-602. https://doi.org/10.1016/j.55¢i.2019.07.033

Watling CN, Akerstedt T, Kecklund G, Anund A. Do repeated rumble strip hits
improve driver alertness? Journal of Sleep Research. 2016;25(2):241-247. https://
doi.org/10.1111/jsr.12359

Wheaton AG, Chapman DP, Croft ]JB. School start times, sleep, behavioral, health,
and academic outcomes: a review of the literature. J School Health.
2016;86(5):363-381. https://doi.org/10.1111/josh.12388

Wong IS, Popkin S, Folkard S. Working time society consensus statements: a
multi-level approach to managing occupational sleep-related fatigue. Ind Health.
2019;57(2):228-244. https://doi.org/10.2486/indhealth.SW-6

Yang G, Ridgeway C, Miller A, Sarkar A. Comprehensive assessment of artificial
intelligence tools for driver monitoring and analyzing safety critical events in
vehicles. Sensors. 2024;24(8):2478. https://doi.org/10.3390/s24082478


https://doi.org/10.1016/s0001-4575(02)00007-6
https://doi.org/10.1016/s0001-4575(02)00007-6
https://doi.org/10.1080/15402002.2011.624231
https://doi.org/10.1080/15402002.2011.624231
http://refhub.elsevier.com/S2352-7218(25)00225-6/sbref39
http://refhub.elsevier.com/S2352-7218(25)00225-6/sbref39
https://doi.org/10.1093/sleep/zsy144
https://data.census.gov/table/ACSDP1Y2022.DP03?q=DP03
https://data.census.gov/table/ACSDP1Y2022.DP03?q=DP03
https://safety.fhwa.dot.gov/zerodeaths/docs/FHWA_SafeSystem_Brochure_V9_508_200717.pdf
https://safety.fhwa.dot.gov/zerodeaths/docs/FHWA_SafeSystem_Brochure_V9_508_200717.pdf
https://doi.org/10.1016/j.jsr.2007.12.007
https://doi.org/10.1016/j.ssci.2019.07.033
https://doi.org/10.1111/jsr.12359
https://doi.org/10.1111/jsr.12359
https://doi.org/10.1111/josh.12388
https://doi.org/10.2486/indhealth.SW-6
https://doi.org/10.3390/s24082478

	Drowsy driving prevention: A National Sleep Foundation position statement and call to action
	Introduction
	Positions
	Recommendations for everyone
	Rationale for everyone recommendations
	Recommendations for public health, educational, and government organizations
	Rationale for public health, educational, and government organizations recommendations
	Recommendations for employers
	Rationale for employer recommendations
	Recommendations for the automotive manufacturing and technology industries
	Rationale for the automotive manufacturing and technology industry recommendations
	Recommendations for funding agencies and organizations
	Rationale for funding agencies and organizations recommendations

	Conclusion
	Author contributions
	Declaration of conflicts of interest
	Disclosures
	Funding
	Data sharing
	Declaration of Generative AI and AI-assisted technologies in the writing process
	References




