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Background

Highly prevalent in obese populations (45%)

Problematic for CMV drivers

• Excessive daytime sleepiness
• Impacts vigilance, judgement, and cognitive and executive 

functions
• Impairs attention, concentration, and memory

90% of people with OSA undiagnosed

Estimated to affect ~1 million CMV drivers (Burks et al. 
2016)

Obstructivee sleepp apneaa (OSA)
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Medical Examination 
Report for Commercial 
Driver Fitness 
Determination
Untreated OSA is a 
disqualifying medical 
condition
Drivers hesitant to disclose 
symptoms

• 85% of CMV drivers that 
screened high for OSA 
answered negatively (Parks et al. 
2009)
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Positive Airway Pressure (PAP)
Treated drivers not disqualified

4 hrs/night for 70% of nights
Dose-response effect between use and 
therapeutic response
Medical community recommends use for 
most/all of sleep period



Study Purpose
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• To support findings of 
Burks et al. (2016)

• Retrospective cohort 
analysis

• n = 1,613 OSA;             
n = 2,016 control drivers

• OSA drivers who did not 
adhere to PAP had 5x 
greater crash rates vs. 
controls

• PAP-adherent drivers 
had similar crash rates 
to controls
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Research Objectives
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Evaluate the safety 
benefits of two OSA 
programs for CMV drivers
• Collaborate with 

FusionHealth®, a population 
sleep health provider

• OSA diagnostic and tx data

• Work with two leading U.S. 
carriers with OSA programs

• Driver and safety data
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Methods: Recruitment
• Recruited two for-hire fleets 

• Clients of FusionHealth®
• Sleep health programs in 

place for at least 2 years

• Documented programs
• Screening
• Testing and diagnostics 
• Treatment
• Compliance
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Methods: Data Sources

• OSA Screening, Diagnostic, Treatment
• Screening, testing, and treatment 

dates

• Symptomology, risk factors

• AHI, PAP daily usage

• Driver Employment
• Hire and term (if applicable) dates

• OSA and cohort drivers 

• Carrier crashes
• OSA and cohort drivers
• Date, crash narrative
• Injuries, fatalities
• Reviewed by research team, assigned 

crash types:
• Claims-only

• Property damage, off-road, 
minimal damage

• On-road
• On primary or secondary roads

• Preventable (fleet determined)
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Methods: Driver Variables
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• Treatment adherence
• Usage in minutes/day
• Scored as full, partial, no adherence

•
treatment period days

•
•

days
• No: 0%

• Matched Cohort Drivers
• Not diagnosed with OSA
• Matched with OSA drivers within 1 

month of hire date
• All matches randomized
• Up to four cohort drivers matched 

with one OSA driver
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Methods: Driver Exposure
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Methods: Analyses
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• Negative binomial regression model
• Poisson regression models

Safety performance by 
PAP adherence and 

usage

• Negative binomial mixed-effect 
model

Safety performance pre-
and during treatment for 
drivers with prior crash

• Negative binomial regression modelMatched cohort analysis 
of safety performance
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RESULTS
Carrier A
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Descriptives and Crash Counts
42
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n = 633 OSA drivers

97% of drivers had 
full PAP adherence

Mean AHI = 35.2 
events/hr

Mean BMI = 35.7 
kg/m2

Mean company 
tenure = 11.13 yrs

*crash categories not mutually exclusive



Safety Performance for Drivers with Crash 
Prior to Treatment

• n = 559
• Drivers with full PAP 

adherence reduced 
their risk of on-road 
crashes and 
preventable crashes 
from before 
treatment to during 
treatment phase
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Safety Performance Before and During Treatment by 
Usage
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• Reduced crash rates 
during PAP treatment for 
on-road and preventable 
crashes for drivers 
averaging 6-8 hrs 
PAP/night

• No difference in crash 
rates before vs. during 
treatment for any crash 
type for other PAP usage 
sessions
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RESULTS
Carrier B
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Descriptives and Crash Counts
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n = 382 OSA drivers

91% of drivers had full PAP 
adherence

Mean AHI = 39.4 events/hr

Mean BMI = 36.7 kg/m2

Mean company tenure = 8.9 yrs

*crash categories not mutually exclusive



Comparing Full and Partial Adherence Crash 
Rates

• Full and partial 
adherence OSA 
drivers had similar 
crash rates before 
beginning PAP

• During treatment, 
full adherence 
drivers had lower 
rates of on-road and 
preventable crashes
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Safety Performance for Drivers with Crash 
Prior to Treatment

• n
• Preventable crash 

rates reduced 
during treatment for 
full adherence OSA 
drivers

• No difference in on-
road or claims 
crashes before vs. 
during treatment for 
any adherence level
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Matched Cohort Analysis
• n

cohort drivers

• During treatment, full 
adherence drivers 
had lower 
preventable crash 
rates vs. matched 
cohort drivers

• No difference before 
PAP treatment
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Discussion
• >90% of drivers from both 

carriers showed full PAP 
adherence

•
PAP adherence (Burks et al., 
2016)

• Important role of technology in 
compliance monitoring

• Safety benefits of PAP for full-
adherence drivers

• Lower rate of on-road (50%) and 

treatment vs. partial adherence 
drivers (Carrier B)

• Benefits pronounced for drivers with 
a crash prior to full-adherence PAP 
treatment

• On-road and preventable crashes 
reduced 20% (Carrier A)

• Preventable crashes reduced 29% 
(Carrier B)
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Discussion
• Dose-response safety benefit of 

PAP use
• 6- hrs/night of PAP reduced on-road 

(21%) and preventable (25%) crashes 
(Carrier A)

• Supports existing literature

• During PAP treatment, fully adherent 
drivers showed reduced rate of 
preventable crashes compared to 
matched cohort (Carrier B)

• Not replicated for Carrier A
• Possible inherent differences between 

OSA and control cohorts that impacted 
safety (but not affected by OSA or PAP)

• Low counts of partial adherence 
drivers made it difficult to investigate 
safety outcomes 

• 2.5% (Carrier A) and 9.2% (Carrier B) 
• vs. 35% in Burks et al. (2016)
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Key Takeaways
• Exceptional PAP adherence rates 

are encouraging
• Full PAP adherence was associated 

with reductions in on-road and 
preventable crashes (Carrier B)

• Pronounced safety benefits of PAP 
for drivers with prior crash

• Dose-response safety benefits of 
PAP (Carrier A)

• Fleets should focus on:
• identifying OSA drivers through 

effective screening programs
• providing PAP treatment
• monitoring PAP compliance
• providing support to assist drivers in 

maintaining OSA compliance
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Thank you! 
Questions?

Erin Mabry
emabry@vtti.vt.edu



Advancing Transportation through Innovation

EXTRA SLIDES



Matched Cohort Analysis-Carrier A
• n

cohort drivers
• Before and during 

treatment, OSA 
drivers showed 
higher crash rates 
vs. control drivers

55

1/19/20231/19/2023



Safety Performance Before and During Treatment by 
Usage-Carrier B
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• On-road crashes 
increased during PAP for 
drivers averaging 2-4 hrs
use/night

• Claims crash rates 
increased during PAP for 
drivers averaging 4-6 and 
6-8 hrs use/night

• Preventable crash rates 
increased during PAP for 
drivers averaging 4-6 hrs
use/night
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Limitations
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• Inability to complete analyses and interpret meaningful results for 
the partial PAP adherence group due to low driver counts

• Treatment period limited ability to explore safety benefits with long-
term PAP use

• Unable to explore factors attributed to increased crash risk with PAP 
use

• sleep duration, cognitive impairment, EDS, treatment efficacy
• Matched cohort drivers not OSA-negative
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Future Research
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• Evaluate a larger cohort of drivers and 
longer observation period of PAP 
treatment

• Explore weekly safety performance for 
additional analysis options

• Investigate variation in PAP adherence 
over study weeks 
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