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Obstructive sleep apnea (OSA) is known to be associated with various health concerns, including sleepi-
ness, fatigue, cognitive dysfunction, diminished quality of life, hypertension, cardiovascular diseases, and
stroke. OSA-induced sleepiness at the wheel reduces vigilance and driving performance, which significantly
increase the risk of motor vehicle accidents. Sleepiness-induced motor vehicle accidents are characterized
by high morbidity and mortality. OSA is a well-established significant risk factor for drowsy driving-related
Received November 23, 2021 motor vehicle accidents, which can be prevented through appropriate treatment. However, currently no
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Kwang Ik Yang, MD, PhD tients with OSA, the effects of positive airway pressure therapy as a preventive measure to reduce this risk,
gz;srlt)ﬁ:;fzrfche irfli;gy, and the published recommendations for OSA in other countries with regard to fitness to drive. We propose
Soonchunhyang University recommendations for screening, evaluation, and treatment of OSA with regard to the risk of motor vehicle
Cheonan Hospital, accidents, which would serve as useful practical guidelines for sleep specialists in clinical practice. Further
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Table 1. Summary of studies on OSA and MVA risk

Authors Study population

OSA prevalence

Findings

Young et al.”? General adult population from the

Wisconsin Sleep Cohort (n=913);

age, 45.117.8 years; men, 59%

Teran-Santos et al.”  Noncommercial drivers who
experienced MVA (n=102) and
controls (n=152) in Spain;
age, 44110 years; men, 23%

Mulgrew et al." Patients with suspected OSA
(n=783) and controls (n=783)
in Canada; age, 49.9+11.6 years;
men, 71.1%

Howard et al.”* Commercial motor vehicle drivers
(n=161) in Australia; age,
47.819.3 years; men, 99.4%

Meuleners et al.* Commercial motor vehicle drivers
who were involved in MVA
(n=100) and not involved in
MVA (control, n=100) in
Australia; age, 44.8111.8 years;
men, 99.0%

Kim et al.” Commercial motor vehicle drivers
(n=89) in Korea; age, 41.5+10.4
years; men, 100%

AHI =5:25%
AHI =15:10%

AHI =5:14.2%
AHI =15:8.7%

AHI 5 to <15: 30.0%
AHI 15 to <30: 26.3%
AHI 230: 25.8%

RDI 5 to <15: 34.8%
RDI 15 to <30: 14.3%
RDI =30: 10.6%

AHI >17: 42% (measured by
FlowWizard device)

RDI 5 to <15:67.4%

RDI 15 to <30: 16.9%

RDI =30: 6.7% (measured by
Watch-PAT 200)

OR (95% CI) for any MVA in 5 years
-AHI 5 to <15 (men): 4.2 (1.6-11.3)
-AHI >15 (men): 3.4 (1.4-8.0)
OR (95% CI) for multiple MVA in 5 years
-AHI =15 (overall): 7.3 (1.8- above 25.0)
OR (95% CI) for MVA
“AHI >5: 11.1 (4.0-30.5)
“AHI >15: 8.1 (2.4-26.5)

RR (95% CI) for total MVA in 3 years
-AHI 5 to <15: 2.6 (1.7-3.9)
-AHI 15 to <30: 1.9 (1.2-2.8)
-AHI = 30: 2.0 (1.4-3.0)
RR (95% CI) for MVA with personal
injury in 3 years
“AHI 5 to <15: 4.8 (1.8-12.4)
“AHI 15 to <30: 3.0 (1.3-7.0)
“AHI >30: 4.3 (1.8-8.9)
OR (95% CI) for MVA
-RDI increase in 1 SD: 0.82 (0.15-3.57)
-Epworth sleepiness scale score: 1.18
(1.09-1.29)
OR (95% CI) for MVA
_AHI >17: 3.42 (1.34-8.72)

OR (95% CI) for near-miss MVA
“RDI >15: 1.37 (0.42-4.49)

OR (95% CI) for drowsy driving
-RDI >15: 1.32 (0.39-4.51)

OSA, obstructive sleep apnea; MVA, motor vehicle accident; AHI, apnea-hypopnea index; RD], respiratory disturbance index; OR, odds

ratio; RR, relative risk; CI, confidence interval
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Table 2. Summary of MCSAC-MRB recommendations for commercial motor vehicle drivers®

Topic

Recommendations

General recommendations

AHI >20 events/h: treatment recommended

AHI 5-20 events/h: treatment encouraged in high-risk drivers*
May be certified if 1) AHI <20 events/hr and no EDS, or 2) OSA is being effectively treated

Minimally acceptable compliance of PAP

Disqualification or certification denial

At least 4 hours per day of use on 70% of days

Experiencing excessive sleepiness while driving or crashes associated with falling asleep,

or being non-compliant with treatment

Subjective symptoms: loud snoring, witnessed apneas, or EDS

Risk factors of OSA: micrognathia or retrognathia, small airway of Mallampati Scale 3 or 4,

neck circumference >17 inches (male) or 15.5 inches (female), history of untreated

hypertension, type 2 diabetes, or hypothyroidism

FDA-approved HSAT which ensures chain of custody is also acceptable

Consider in-lab PSG if another sleep disorder in addition to OSA is suspected, or the level

OSA screening Body mass index >35 kg/m’
Polysomnography (PSG) In-lab PSG is more comprehensive

of apnea is underestimated by HSAT
PAP treatment PAP is the preferred OSA therapy

PAP pressure should be established by either a titration study or an autotitration system

Conditionally certified if 1) successfully treated for 1 week, 2) meet the minimal

compliance, and 3) not report EDS

*having a history of sleepiness- or fatigue-related motor vehicle crashes, single vehicle crashes, or reporting sleepiness while operating a
motor vehicle. AHI, apnea-hypopnea index; EDS, excessive daytime sleepiness; OSA, obstructive sleep apnea; PAP, positive airway pres-
sure; HSAT, home sleep apnea testing, FDA, Food and Drug Administration; MCSAC, Motor Carrier Safety Advisory Committee; MRB,

Medical Review Board
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Table 3. Proposed recommendations for OSA evaluation, diagnosis, and treatment

Topic Recommendations
Driving risk
Sleepiness symptoms EDS or sleepiness at the wheel
Accident history History of sleepiness-related motor vehicle crashes or near-miss accidents
OSA risk
Symptoms EDS, habitual snoring, witnessed apnea, nonrestorative sleep, gasping/choking at night, frequent tossing
and turning, or frequent awakening during sleep
Physical exam Modified Mallampati score =grade 3, Friedman staging >grade 2,

upper airway obstruction confirmed by the Muller maneuver, micrognathia, or retrognathia
Medical history Obesity (body mass index >30 kg/m?), history of hypertension, type 2 diabetes, heart disease,
or cerebrovascular diseases
OSA diagnosis and treatment
PSG In-lab (level 1) PSG is recommended for those at high risk of OSA*
OSA treatment PAP is the treatment of choice for OSA
PAP pressure can be established by either a titration study or an autotitration system
Treatment is recommended if 1) AHI >15 events/hr, 2) AHI >10 events/hr and at least one of insomnia,
EDS, cognitive decline, and mood disorders, or 3) AHI =5 events/hr and at least one of hypertension,
ischemic heart disease, stroke, oxygen saturation <85%, and high-risk driverst
PAP adherence At least 4 hours per day of use on 70% of days over at least a 30-day period of time performed within the
previous 90 days
Effectiveness of treatment Post-treatment AHI <5 events/hr (optimal)
Post-treatment AHI <15 events/hr and >75% reduction from baseline (acceptable)
Fit to drive 1) AHI <5 events/hr, or
2) AHI 5-15 events/hr but treatment is not recommended, or
3) OSA is being effectively treated, the adherence criteria are met, and there is no EDS

*a high risk of OSA is defined as those who have at least one symptom related to OSA and have at least one physical examination or
medical history; thigh-risk drivers are defined as those who report EDS or sleepiness at the wheel, or have a history of sleepiness-related
motor vehicle crashes or near-miss accidents in the past five years. OSA, obstructive sleep apnea; EDS, excessive daytime sleepiness; PSG,
polysomnography; AHI, apnea-hypopnea index; PAP, positive airway pressure; HSAT, home sleep apnea testing
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The online-only Data Supplement is available with this article at https://
doi.org/10.13078/jsm.210024.
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