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OBJECTIVES

• Review the data about motor vehicle crashes related 
to drowsy driving

• Discuss how sleep disorders, most notably sleep apnea, 
may affect driving and what regulations are in place 
on a federal level

• Contrast different techniques that have been used to 
assess fitness to drive

• Review how health care providers should counsel their 
patients about driving with regards to sleepiness, sleep 
deprivation and sleep disorders



MOTOR VEHICLE CRASHES
• #1 cause of death in the 

US at every age from 2-34 
• #3 (behind heart disease 

and cancer) in terms of life 
years lost

• Associations:
• 40% of fatal car crashes 

involve alcohol
• 12% of crashes related to 

drowsiness
• Tend to occur:

• late at night 
• Major highways at high 

speeds
• Disproportionately involve 

young males



DROWSY DRIVING

• Causes
• Not enough sleep

• Sleep deprivation / hours of wake
• young adults

• Circadian effects
• night shift workers (especially rotating shifts)

• Sleep disorders 
• Obstructive sleep apnea
• Disorders of hypersomnia (Narcolepsy, idiopathic)

• Medical disorders
• Medications



SLEEP AND DRIVING IN AMERICA

• NSF poll (2009):  
• 43% sleep < 7 hrs; 20% sleep < 6 hrs
• Shift workers – 58% sleep < 6 hrs; drive drowsy at least 

1x/month

• NSF poll (2008)
• 32% admit to driving drowsy > once a month
• 36% admitted to briefly nodding while driving
• 2% had drowsy driving accident/near accident

• Canada Poll (2002)
• 58% “occasionally operate a vehicle while fatigued”
• 14.5% fell asleep driving in previous year



AUDIENCE QUESTION

https://butlerautogroup.wordpress.com/2013/01/08/asleep-at-the-wheel/


STUDIES: FALLING ASLEEP BEHIND THE WHEEL

Sleep 2017 Feb 1;40(2). doi: 
10.1093/sleep/zsx001



DROWSY DRIVING HAS NO BIAS

• Any race, gender, age, income level, education level, 
employment status, nationality, etc

• Medical Residents with > 24 hr workshift:
• 2.3:1 more likely to have a MVC; 
• 5.9:1 more likely to have a “near miss”
• Every extended work shift increased risk by 9.1%

• Nurses with longer shifts (> 12.5 hrs)
• 2 fold risk for drowsy driving
• 1.84:1 risk for MVC or near miss MVC





TRAFFIC SAFETY “INNOVATIONS”

• Seat Belts
• Helmets for motorcycles
• Drunk driving regulations
• Child Car seats
• Airbags

• Rumble strips
• Alarms for lane drift

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjZt4vyntfVAhUINiYKHSLZBj4QjRwIBw&url=http://www.newsweek.com/topic/self-driving-cars&psig=AFQjCNHaCARhcxeofbxg_ymHmhduebZJgw&ust=1502817827032799
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjUmq2Mn9fVAhUBZyYKHbOaCRMQjRwIBw&url=http://www.businessinsider.com/uber-driverless-car-in-pittsburgh-review-photos-2016-9&psig=AFQjCNHaCARhcxeofbxg_ymHmhduebZJgw&ust=1502817827032799
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjZ7vq3n9fVAhWGRSYKHXYzAW4QjRwIBw&url=http://inhabitat.com/tag/self-driving-car/&psig=AFQjCNHaCARhcxeofbxg_ymHmhduebZJgw&ust=1502817827032799


DROWSY DRIVING
• Causes

• Inadequate Sleep 
• young adults
• night shift workers (especially rotating shifts)

• Sleep disorders 
• Obstructive sleep apnea
• Disorders of hypersomnia (Narcolepsy, idiopathic)

• Medical disorders
• Medications



OSA AND DRIVING
• Studies suggest a 2-7 fold increased risk for MVC

• Lowest reported rate per pt/yr = 0.11 (population = 0.05/yr or 1 
accident every 20 yrs)

• Estimated cost of OSA related crashes
• 800,000 collisions => $15.9 billion + 1,400 lives
• Compared if you could treat all with CPAP:  cost $3.18 billion => 

save $11.1 billion in collision costs and SAVE 980 lives

FMCSA Publication #DOT-RT-02-030,Washington, DC, 2002
George, AJRCCM 2007



OSA AND DRIVING IN CDL HOLDERS
• Higher prevalence of OSA in commercial truck drivers

• 17.6% had AHI 5-15 (in PA)
• 5.8% had AHI 15-30
• 4.7% had AHI > 30

• One study also showed that sleep deprivation may have 
more important role in this group
• Simulated driving showed more subjective or objective sleepiness, 

performance lapses and lane tracking errors were higher when 
drivers slept < 5 hours, did not correlate with AHI

FMCSA Publication #DOT-RT-02-030,Washington, DC, 2002
Pack A, et al. Impaired performance in commercial drivers: role of sleep apnea 
and short sleep duration.  Am J Respir Crit Care Med. 2006;174(4):446-54.



HOW MANY CDL’S? 
HOW MANY WITH OSA?

• 10,000,000 CDL’s
• 8,000,000 large trucks
• 225,000,000 miles annually in 

US

• Using Pack’s data:  
• 1,760,000 have mild OSA
• 580,000 have moderate OSA
• 470,000 have severe OSA

• Using Stooh’s data:
• 4,600,000 have a symptom of 

sleep apnea



WHY DO WE CARE ABOUT CDL HOLDERS?

• Operate larger vehicles
• may contain hazardous 

chemicals
• may contain large # of 

passengers
• May have economic 

incentive to drive further or in 
unsafe conditions

• Estimated 31-41% of major 
crashes of CV related to 
sleepiness

• High fatality risk for 
occupants of their vehicles or 
others involved
• > 5 ton trucks are 7x’s more likely to be 

fatal to other motorists as to truck 
occupants



NTSB ISSUES FINAL REPORT ON ’SLEEPING PILOTS’ CASE

HONOLULU — Flight 1002, with 43 people aboard, passed over 
Hilo International Airport at 21,000 feet and continued straight on 
over open ocean before the pilots awoke and landed the plane 
safely – the National Transportation Safety Board confirmed that 
the captain and first officer fell asleep while the plane was on 
autopilot.

A contributing factor in the incident was the captain’s previously 
undiagnosed severe obstructive sleep apnea, a condition that 
likely caused him to experience chronic daytime fatigue and 
contributed to his falling asleep.  Another contributing factor 
was the flight crew’s then-recent work schedules, which NTSB 
issues final report on ’sleeping pilots’ case included several 
consecutive days of early morning start times (0540).

NOT JUST TRUCK DRIVERS



NOT JUST TRUCK DRIVERS

• Dec 1, 2013
• En route from Poughkeepsie, 

NY to Grand Central 
Terminal

• Travelling at 82 mph around 
a bend (speed limit of 30 
mph)

• Derailed and killed 4, injured 
> 60

• Later, conductor was 
diagnosed with severe OSA

• Later assessment by 
Metro-North determined 18% 
of their drivers had sleep 
apnea



NARCOLEPSY

• Proportion of patients with sleep-related incidents is 
highest in narcoleptics (Aldrich 1989)
• OSA pts had more crashes as there are more of them

• Younger and sleepier
• Very few studies



FMCSA DISQUALIFYING
• Narcolepsy
• Oxygen therapy
• Methadone therapy
• Can use modafinil !



DROWSY DRIVING

• Causes
• Inadequate Sleep 

• young adults
• night shift workers (especially rotating shifts)

• Sleep disorders 
• Obstructive sleep apnea
• Disorders of hypersomnia (Narcolepsy, idiopathic)

• Medical disorders
• Medications



MEDICAL DISORDERS
Many medical disorders associated with increased fatigue 
or compromised sleep
• Asthma
• Cancer
• Depression
• Heart failure
• COPD

Medications associated with increased MVC’s
• benzodiazepines
• hypnotics
• opioids
• antihistamines
• RLS drugs



APPROACH TO DROWSY DRIVING

• Everyone is at risk, so everyone should be an advocate
• Under-reported by police and hospitals

• No “BAL” for drowsy
• Based on testimony
• Insufficient training provided to police, insufficient resources to 

teach and for investigations
• Opportunities include:

• Teaching in driver’s ed classes, adding questions to licensing 
exam

• Legislation
• More rest areas
• Vehicle technology
• Wellness programs (schools and employers
• Research – develop an biomarker



COMMERCIAL 
DRIVERS/OPERATORS



RELATIONSHIPS 
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COMMERCIAL DRIVERS 
(TRUCK, BUS)



Liberty, MO
May 9, 2005

53 school children
Crashed into two vehicles
2 deaths, 23 children taken to hospital



Jackson, Tennessee, July 26, 
2000

• Tennessee State Trooper Killed
• Driver of Chevy Blazer Seriously Injured
• Driver stated he may have fallen asleep
• Involved in similar accident in Utah 3 

years prior
• Prior diagnoses of obstructive sleep 

apnea and hypothyroidism



COMMERCIAL DRIVER MEDICAL EXAMINER

• CDL holders are to undergo medical 
qualification exams q 2 yrs

• Most recent recommendations made for CDME 
guidance regarding OSA was in 1991

• Current guidelines foster a “fear of evaluation” 
as they might be removed from work

• CDME certification cannot place work 
restrictions (limit hours, travel or type of vehicle)

• ADA does NOT take precedent over Federal 
Medical Standards



CDME’S RESPONSIBILITIES BY RULE
•  “To detect the presence of physical, mental, or 

organic conditions of such character and extent 
as to affect the driver’s ability to operate a 
commercial motor vehicle safely”

• Indicate the need for further testing and/or 
require evaluation by a specialist

•  If the CDME finds the applicant physically 
qualified to drive a commercial motor vehicle, 
the ME completes a certificate and furnishes 
one copy to the applicant and one to the motor 
carrier that employs him/her

USDOT



CURRENT MEDICAL STANDARD 
FOR OSA (FMCSA)
•49CFR 391.41 (b)(5):  

• “Has no established medical history or clinical diagnosis of a 
respiratory dysfunction likely to interfere with his/her ability 
to control and drive a commercial motor vehicle safely;”

• In 1998, CDME reporting form added:
• “ask the driver whether he has a sleep disorder, pauses in 

breathing while asleep, daytime sleepiness or loud snoring”



COMPARISON TO OTHER 
INSTRUCTIONS ON THE CDME FORM

• Hypertension (5 paragraphs)
• Diabetes (esp. insulin 7 paragraphs)
• Epilepsy (4 paragraphs)
• Sleep Apnea (2 words + referral to specialist for all 

respiratory disorders)





Sleep Apnea
I know many of you are interested in the FMCSA’s work with sleep 
apnea. In a recent study, drivers with severe sleep apnea were 4.6 
times more likely to be involved in a severe crash in the seven-year 
period than drivers who did not have sleep apnea. And, drivers with 
a BMI of 35 or greater are likely to have sleep apnea.

Last year, FMCSA’s MCSAC and Medical Review Board met to 
provide joint recommendations for guidance for medical examiners 
regarding drivers with obstructive sleep apnea. Currently, we are 
reviewing the MCSAC and MRB recommendations, together with 
other resources and considerations.

When draft guidance is available for public comment, we will seek 
feedback from drivers, carriers, medical examiners, and others. Our 
goal is to find and put into place solutions that will make a 
difference in safety on our roads – by saving lives and promoting 
commercial driver health.

Remarks by Anne S. Ferro, FMCSA Administrator
Massachusetts Motor Transportation Association & Massachusetts, Movers 
Association
Annual Spring Meeting, Waltham, MA Thursday, May 16, 2013



• The FACTS:
• OSA prevalence in CDL holders ranges from 28-78%
• High risk population: male, obese, middle aged
• Estimates from a meta-analysis:

• Driver with untreated OSA crash risk 243% higher than driver 
without OSA

• Treatment with CPAP:
• lowers crash risk to same as no OSA
• improves sleepiness in as little as 2 days
• improves performance on driving simulator in 2-7 days

• Schneider study showed that of OSA drivers 75% had a 
preventable crash
• 93% experienced the crash before tx
• 25% had crash after tx

Sleep Med 2012;13(8):1028-32
J Sleep Disord Ther 2014;3:179
JCSM 2009;5(10)573-81
Sleep 2010;33(10):1373-0
Sleep 2016;39(5):967-75



• The FACTS:
• One corporate driven study on 348 drivers showed a 47.8% 

REDUCTION per-member per month health care spending
• ~$550/driver/month
• 25% fewer hospitalizations
• 73% reduction in preventable driving accidents

• Another company (Union Pacific Railroad) realized a $4.9 
million cost savings/2 years

Popul Heltlh Manag 2013;16(1):7-13
http://ppdsleep.com/sleep-disorders-and-sleep-apnea-publications



• In October 2013:  Congress 
passed a resolution stating that 
no requirements for the 
trucking industry could be 
passed without formal 
rulemaking

• In March 2016, the Obama 
administration passed a federal 
proposal to exam a 
requirement for railroad and 
CDL operators to be screened 
for OSA

• On August 8th 2017, the Trump 
administration squashed the 
process because it was felt it 
would be too onerous and 
would hurt job  growth (FMCSA 
and FRA)



HOW TO MANAGE RISK

• Previous studies show that up to 2/3’s of OSA patients 
never have a crash

• AHI is a poor metric of sleepiness – but the higher the 
AHI, the sleepier the patient is – at what cutoff?



CAN WE PREDICT WHO WILL CRASH?
• Subjective sleep/wake 

measures
• Questionnaires • Accuracy lower if one drives for 

a living
• ESS = 1/ AHI

• Recall bias
• day-to-day variability in 

responses



• Assessed truckers at a 
truck stop in Australia

• 4.4% reported prior dx of 
OSA

• 36% overweight
• 50% obese
• 49% cigarette smokers

41%

12%



CAN WE PREDICT WHO WILL CRASH?
• Subjective sleep/wake 

measures
• Questionnaires

• Objective sleep/wake 
measures
• MSLT
• MWT
• Psychomotor vigilance test 

(PVT)
• OSLER
• Driving simulators
• Field testing

Not much 
data



MWT:  INDICATIONS

• “The MWT 40 minute protocol may be used to 
assess an individual’s ability to remain awake 
when his or her inability to remain awake 
constitutes a public or personal safety issue. “  

• Data regarding usefulness of MSLT or MWT results to 
evaluate safety are limited, the predictive value of 
MSLT or MWT mean sleep latency for assessing 
accident risk and safety in real world 
circumstances is not established for either test

SLEEP, Vol. 28, No. 1, 2005



AASM PRACTICE PARAMETERS

• 97.5% of subjects had an MSL of ≥ 8 minutes
• 59% of individuals stay awake for all 40 minutes of all 4 naps

• Values > 8 minutes but < 40 minutes are of “uncertain 
significance”

• Clinical judgment should “always prevail”



MSLT, MWT, SIMULATED DRIVING 
IN OSA 
• 24 severe OSA pts (all male)
• Average:

• AHI 54
• ESS 9.7 (range 4-21)
• BMI 31.5

• MSL 
• MSLT = 7.3 ± 5.6 (range 1.5 – 20); < 8 in 70.8%
• MWT = 20.8 ± 13.7 (range 1.9 – 40); < 8 in 29.2%





• 38 untx’d OSA (36 
male)
• BMI 29
• AHI 41

• All had ESS > 10
• 14 controls





• 38 OSA pts (mean AHI 46)
• 20 controls
• 90 min simulated driving task

• BL, SD, ETOH
• 15/38 were considered 

vulnerable drivers
• Univariate analysis showed 

that gender, hours of driving 
and Auditory EP predictive; 
multivariate dropped out 
gender 

DETERMINING RISK



• low number of studies (12)
• low evidence for accuracy, validity, and predictability 

• real-road test driving or 
• MVA risk in real-life driving

• simulated driving performance, in sleepy patients or healthy sleep 
deprived individuals, is moderately associated with real-road test 
driving performance

• MVA in sleepy individuals could not reliably be predicted, especially 
not on an individual level

• quality of the studies low
• Small sample sizes
• questionnaire based method of self-reporting of MVA
• Possibly a high chance of publication bias with a high number of 

studies not published due to inconclusive results

META-ANALYSIS ON DRIVING 
SIMULATORS

Sleep Med Rev 2017 (May). pii: S1087-0792(17)30094-1



JTF SCREENING 
RECOMMENDATIONS

• 3 categories of recommendations
• Medically qualified to drive
• Requires in-service evaluation (ISE)
• Must be taken out of service until MQ (OSE)



3 STUDIES HAVE EXAMINED JTF

• Talmage et al (JOEM 2008, Vol 50:324-9)
• 1443 consecutive drivers screened
• 13% recommended for PSG
• 95% tested + (PPV 95%)

• Parks et al (JOEM 2009, Vol 51:275-82)
• 456 CD’s
• 53 (12%) referred for PSG
• 20/20 were positive



• 100 CD with complete 
data
• 229 eligible
• 137 enrolled/scheduled for 

PSG
• 104 completed PSG

• 94% male, median BMI 
32.8, avg age 44

• 90% had AHI > 5
• 53% AHI > 20
• 30% AHI > 30

• JTF Criteria
• Captured 29/30 (97%) with 

AHI > 30
• Captured 37/53 (70%) with 

AHI > 20



FORMER GUIDELINES/REC’S



• Drivers who meet any of the following 3 criteria are high 
risk and should be evaluated by a sleep specialist:
• BMI ≥ 40
• Admitted fatigue or sleepiness OR involved in a sleepiness 

related crash (single vehicle, off-road, rear-ending)
• BMI ≥ 33 and HTN on 2+ drugs or Type 2 DM

• “Secondary Criteria”:
• Symptoms (snoring, witnessed apneas, sleepiness)
• Risk factors of “small jaw”, Mallampati 3-4, neck size > 17” 

(15.5”), HTN, CVD, DM, untx’d hypothyroidism
• Age > 42; + FH of OSA; male or postmenopausal female



• PSG is optimal test (attended 
and measures sleep time)

• Type 3 HSAT is acceptable
• Ideally with chain of custody
• Inconclusive results will 

require PSG in most cases



✓

✓

✓

✓



Bouch, a 30-year industry veteran, told police he had slept three hours and 20 
minutes before starting work at 3 a.m. He had hauled three trailers to Indiana. 



https://www.ooida.com/IssuesActions/Regulatory/Issues/docs/HOS/Interstate-Truck-Driver-Guide-t
o-HOS_508.pdf

FMCSA HOURS OF 
SERVICE



https://www.ooida.com/IssuesActions/Regulatory/Issues/docs/HOS/Interstate-Truck-Driver-Guide-t
o-HOS_508.pdf

FMCSA Hours of Service



https://www.ooida.com/IssuesActions/Regulatory/Issues/docs/HOS/Interstate-Truck-Driver-Guide-t
o-HOS_508.pdf

FMCSA Hours of Service



MAY 25, 2013
• UP train collided with the 

12th car of a BNSF train 
under an car overpass

• 13 cars of BNSF train 
derailed, 213 cars on UP 
train derailed and 2 
caught fire; 2 injured

• 2  cars were on overpass 
and 5 people injured

• Blamed circadian rhythm 
disruption (2:30 AM) and 
OSA in one engineer 

• $11,000,000 damage



CURRENT MEDICAL STANDARDS:  
RAILROAD

• Federal Railroad Administration (FRA)
• Period from 1989-2003:  50 accidents in which 

physical condition of employee was cause; 41/50 the 
employee fell asleep

• Current standards cover only vision and hearing – 
every 3 yrs

• Wide variety of standards by individual companies

• Estimated prevalence 7-35% of rail workers





NTSB : SAFETY RECOMMENDATION 
TO FAA (8/7/09)

• Noted in 1999 a NASA survey noted that 80% of pilots 
at regional airlines acknowledged “nodding off” 
during a flight
• Love “autopilot”

• FAA does not provide guidance to AME about risk for 
OSA nor does the application for Airman Medical 
Certificate ask about OSA



FAA:  USE AVIATION 
MEDICAL EXAMINERS





REVISED SCREENING 
GUIDELINES (1)

• Pilots will not be disqualified based on Body Mass Index (BMI) 
alone. 
• AME’s will consider all the OSA risk factors and make a 

recommendation regarding an OSA evaluation 
• AME’s will issue medical certificates to pilots regardless of BMI if 

they are otherwise qualified
• Pilots with significant risk will be referred for an evaluation for 

possible OSA. 
• OSA evaluations may be completed by any physician, not just 

sleep specialists, using standard criteria. 
• Evaluations may not require a laboratory sleep study or even a 

home study if the certifying physician does not feel the pilot 
requires it.

• Sleep studies must be interpreted by a sleep medicine MD
• Reports from physicians may be given to the AME within 90 

days of the FAA exam and forwarded to the FAA to satisfy the 
evaluation requirement. 



REVISED SCREENING 
GUIDELINES (2)

• Pilots diagnosed with sleep apnea can bring 
documentation of effective treatment to the AME who 
will call the Regional Flight Surgeon or the Aeromedical 
Certification Division for assistance in order to continue 
flying on the previously issued medical certificate.

• The FAA will send the pilot a Special Issuance letter 
documenting the follow-up tests required and timing of 
the reports. Most follow-up reports will only require usage 
data from the Continuous Positive Airway Pressure (CPAP) 
machine and a brief statement from a physician.









CONCLUSIONS
• Regulations for transportation operators are loose for 

most modalities as it relates to screening for sleep 
disorders

• Industry pressure and lack of obvious “smoking gun” 
makes clear cut guidance challenging

• HIPAA and patient confidentiality also provides conflict 
for physicians

• Must often use best clinical judgement and be sure and 
document your discussions with patient


