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U.S. Department Administrator
of Transportation March 13, 2026
Federal Motor Carrier

Safety Administration

The Honorable Susan Collins
Chair

Committee on Appropriations
United States Senate
Washington, D.C. 20510

Dear Chair Collins:

1200 New Jersey Avenue, S.E.
Washington, D.C. 20590

Enclosed is the “Effects of the 2020 Hours-of-Service Regulations Report to Congress — 2022
from the Federal Motor Carrier Safety Administration, as directed by the Joint Explanatory
Statement accompanying the Consolidated Appropriations Act, 2022 (Pub. L. No. 117-103).

The enclosed report analyzes the effects of the hours-of-service (HOS) regulations by comparing
safety data from before and after the HOS amendments became effective on September 29, 2020.

A similar letter has been sent to the Vice Chair of the Senate Committee on Appropriations; the
Chair and Ranking Member of the Senate Appropriations Subcommittee on Transportation,
Housing and Urban Development, and Related Agencies; the Chairman and Ranking Member of
the House Committee on Appropriations; and the Chairman and Ranking Member of the House
Appropriations Subcommittee on Transportation, Housing and Urban Development, and Related

Agencies.

Sincerely,

o

Derek D. Barrs
Administrator
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The Honorable Patty Murray
Vice Chair

Committee on Appropriations
United States Senate
Washington, D.C. 20510

Dear Vice Chair Murray:

Enclosed is the “Effects of the 2020 Hours-of-Service Regulations Report to Congress — 2022
from the Federal Motor Carrier Safety Administration, as directed by the Joint Explanatory
Statement accompanying the Consolidated Appropriations Act, 2022 (Pub. L. No. 117-103).

The enclosed report analyzes the effects of the hours-of-service (HOS) regulations by comparing
safety data from before and after the HOS amendments became effective on September 29, 2020
to determine any correlations.

A similar letter has been sent to the Chair of the Senate Committee on Appropriations; the Chair
and Ranking Member of the Senate Appropriations Subcommittee on Transportation, Housing
and Urban Development, and Related Agencies; the Chairman and Ranking Member of the
House Committee on Appropriations; and the Chairman and Ranking Member of the House
Appropriations Subcommittee on Transportation, Housing and Urban Development, and Related
Agencies.

Sincerely,
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Derek D. Barrs
Administrator

Enclosure
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The Honorable Cindy Hyde-Smith

Chair

Subcommittee on Transportation, Housing and
Urban Development, and Related Agencies

Committee on Appropriations

United States Senate

Washington, D.C. 20510

Dear Chair Hyde-Smith:

Enclosed is the “Effects of the 2020 Hours-of-Service Regulations Report to Congress — 2022
from the Federal Motor Carrier Safety Administration, as directed by the Joint Explanatory
Statement accompanying the Consolidated Appropriations Act, 2022 (Pub. L. No. 117-103).

The enclosed report analyzes the effects of the hours-of-service (HOS) regulations by comparing
safety data from before and after the HOS amendments became effective on September 29, 2020
to determine any correlations.

A similar letter has been sent to the Ranking Member of the Senate Appropriations
Subcommittee on Transportation, Housing and Urban Development, and Related Agencies; the
Chair and Vice Chair of the Senate Committee on Appropriations; the Chairman and Ranking
Member of the House Committee on Appropriations; and the Chairman and Ranking Member of
the House Appropriations Subcommittee on Transportation, Housing and Urban Development,
and Related Agencies.

Sincerely,

"Qudduid

Derek D. Barrs
Administrator

Enclosure
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The Honorable Kirsten Gillibrand

Ranking Member

Subcommittee on Transportation, Housing and
Urban Development, and Related Agencies

Committee on Appropriations

United States Senate

Washington, D.C. 20510

Dear Ranking Member Gillibrand:

Enclosed is the “Effects of the 2020 Hours-of-Service Regulations Report to Congress — 2022
from the Federal Motor Carrier Safety Administration, as directed by the Joint Explanatory
Statement accompanying the Consolidated Appropriations Act, 2022 (Pub. L. No. 117-103).

The enclosed report analyzes the effects of the hours-of-service (HOS) regulations by comparing
safety data from before and after the HOS amendments became effective on September 29, 2020
to determine any correlations.

A similar letter has been sent to the Chair of the Senate Appropriations Subcommittee on
Transportation, Housing and Urban Development, and Related Agencies; the Chair and Vice
Chair of the Senate Committee on Appropriations; the Chairman and Ranking Member of the
House Committee on Appropriations; and the Chairman and Ranking Member of the House
Appropriations Subcommittee on Transportation, Housing and Urban Development, and Related
Agencies.

Sincerely,
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Derek D. Barrs
Administrator

Enclosure
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The Honorable Tom Cole
Chairman

Committee on Appropriations
U.S. House of Representatives
Washington, DC 20515

Dear Chairman Cole:

Enclosed is the “Effects of the 2020 Hours-of-Service Regulations Report to Congress — 2022
from the Federal Motor Carrier Safety Administration, as directed by the Joint Explanatory
Statement accompanying the Consolidated Appropriations Act, 2022 (Pub. L. No. 117-103).

The enclosed report analyzes the effects of the hours-of-service (HOS) regulations by comparing
safety data from before and after the HOS amendments became effective on September 29, 2020
to determine any correlations.

A similar letter has been sent to the Ranking Member of the House Committee on
Appropriations; the Chair and Vice Chair of the Senate Committee on Appropriations; the Chair
and Ranking Member of the Senate Appropriations Subcommittee on Transportation, Housing
and Urban Development, and Related Agencies; and the Chairman and Ranking Member of the
House Appropriations Subcommittee on Transportation, Housing and Urban Development, and
Related Agencies.

Sincerely,

goMca %

Derek D. Barrs
Administrator

Enclosure
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The Honorable Rosa L. DeLauro
Ranking Member

Committee on Appropriations
U.S. House of Representatives
Washington, D.C. 20515

Dear Ranking Member DeLauro:

Enclosed is the “Effects of the 2020 Hours-of-Service Regulations Report to Congress — 2022
from the Federal Motor Carrier Safety Administration, as directed by the Joint Explanatory
Statement accompanying the Consolidated Appropriations Act, 2022 (Pub. L. No. 117-103).

The enclosed report analyzes the effects of the hours-of-service (HOS) regulations by comparing
safety data from before and after the HOS amendments became effective on September 29, 2020
to determine any correlations.

A similar letter has been sent to the Chairman of the House Committee on Appropriations; the
Chair and Vice Chair of the Senate Committee on Appropriations; the Chair and Ranking
Member of the Senate Appropriations Subcommittee on Transportation, Housing and Urban
Development, and Related Agencies; and the Chairman and Ranking Member of the House
Appropriations Subcommittee on Transportation, Housing and Urban Development, and Related
Agencies.

Sincerely,

Qb

Derek D. Barrs
Administrator

Enclosure
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The Honorable Steve Womack

Chairman

Subcommittee on Transportation, Housing and
Urban Development, and Related Agencies

Committee on Appropriations

U.S. House of Representatives

Washington, D.C. 20515

Dear Chairman Womack:

Enclosed is the “Effects of the 2020 Hours-of-Service Regulations Report to Congress — 2022
from the Federal Motor Carrier Safety Administration, as directed by the Joint Explanatory
Statement accompanying the Consolidated Appropriations Act, 2022 (Pub. L. No. 117-103).

The enclosed report analyzes the effects of the hours-of-service (HOS) regulations by comparing
safety data from before and after the HOS amendments became effective on September 29, 2020
to determine any correlations.

A similar letter has been sent to the Ranking Member of the House Appropriations
Subcommittee on Transportation, Housing and Urban Development, and Related Agencies; the
Chair and Vice Chair of the Senate Committee on Appropriations; the Chair and Ranking
Member of the Senate Appropriations Subcommittee on Transportation, Housing and Urban
Development, and Related Agencies; and the Chairman and Ranking Member of the House
Committee on Appropriations.

Sincerely,

gowoa Y%

Derek D. Barrs
Administrator

Enclosure
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Committee on Appropriations

U.S. House of Representatives

Washington, D.C. 20515

Dear Ranking Member Clyburn:

1200 New Jersey Avenue, S.E.
Washington, D.C. 20590

Enclosed is the “Effects of the 2020 Hours-of-Service Regulations Report to Congress — 2022
from the Federal Motor Carrier Safety Administration, as directed by the Joint Explanatory
Statement accompanying the Consolidated Appropriations Act, 2022 (Pub. L. No. 117-103).

The enclosed report analyzes the effects of the hours-of-service (HOS) regulations by comparing
safety data from before and after the HOS amendments became effective on September 29, 2020

to determine any correlations.

A similar letter has been sent to the Chairman of the House Appropriations Subcommittee on
Transportation, Housing and Urban Development, and Related Agencies; the Chair and Vice
Chair of the Senate Committee on Appropriations; the Chair and Ranking Member of the Senate
Appropriations Subcommittee on Transportation, Housing and Urban Development, and Related
Agencies; and the Chairman and Ranking Member of the House Committee on Appropriations.

Sincerely,

goMca Y%

Derek D. Barrs
Administrator

Enclosure
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U.S. Department 1200 New Jersey Avenue, S.E,
of Transportation Washington, D.C. 20590

Federal Motor Carrier
Safety Administration

EFFECTS OF THE 2020 HOURS-OF-SERVICE REGULATIONS
REPORT TO CONGRESS — 2022

Pursuant to the Joint Explanatory Statement accompanying the
Consolidated Appropriations Act, 2022 (Pub. L. No. 117-103)
January 2026

The Joint Explanatory Statement (JES) accompanying the Consolidated Appropriations Act,
2022 (Pub. L. No.117-103), directed the Federal Motor Carrier Safety Administration (FMCSA)
to submit a report on the effects of the hours-of-service (HOS) regulations to the House and
Senate Committees on Appropriations. House Report 117-99, accompanying House Resolution
4550 (117th Congress), directed FMCSA to analyze the HOS regulations by comparing specified
safety data to data collected prior to the implementation of the final HOS rule and to report the
results. FMCSA must make the information publicly available and post the analysis on the
Agency’s website.

Background

On June 1, 2020, FMCSA published the HOS final rule in the Federal Register [85 FR 33396].
The final rule revised four provisions of the HOS regulations:

* Short-haul exception — Expands the short-haul exception from 100 air miles to 150 air
miles for commercial driver’s license (CDL) holders and allows a 14-hour driving
window for drivers utilizing the exception.

* Adverse driving conditions exception — Expands the driving window during adverse
driving conditions by 2 hours.

* 30-minute break requirement — Requires a break of at least 30 consecutive minutes of
non-driving time after 8§ cumulative hours of driving but allows non-driving, on-duty time
to count toward the required break.

* Sleeper berth provision — Modifies the sleeper berth exception to allow a driver to meet
the 10-hour minimum off-duty requirement by spending at least 7 hours in the berth plus
at least 2 hours inside or outside the berth, provided the two periods total at least
10 hours.



Approach

To address Congressional requests, the analysis focused on two questions:

e  Whether the 2020 revisions to the four HOS provisions are associated with changes in
crash trends.

e  Whether the effect of HOS violations on crash risk differs between the pre- and post-
change periods.

The analysis compared the following time periods bracketing the change to HOS regulations that
became effective on September 29, 2020:

e A pre-change period for inspection and crash data of 01/01/2018-09/30/2020.
e A post-change period for inspection and crash data of 10/01/2020-09/30/2022.

During the pre- and post-change periods, FMCSA examined:

e HOS inspection and violation data (49 CFR parts 392 and 395 HOS violations, excluding
some electronic logging device violations).!

e Post-crash inspection data for the prevalence of HOS violations.

e Large truck and bus crash trends, including rates per 100 million total vehicle miles
traveled (VMT).

¢ Single vehicle crash trends, including rates per 100 million total VMT.

e Associations between driver crash involvement, driver HOS violation involvement, and
the HOS rule-change periods.

Overview of Findings

An examination of the overall crash trends found no statistically significant differences in 17 of
20 crash-related metrics between the pre- and post-rule change periods (see Tables 3 and 4).
Although the average number of single vehicle crashes—a crash measure that can be associated
with fatigue, distraction, and impairment—increased from the pre-change to the post-change
period, the difference in the single vehicle crash rate (crashes per 100 million total VMT)
between the two periods was not statistically significant. This finding may be partly due the
influx of new carriers and drivers during the post-change period.

A review of post-crash inspections showed a statistically significant increase in the number of
post-crash inspections with at least one out-of-service (OOS) HOS violation.? The share of post-
crash inspections with at least one OOS HOS violation rose from the pre-change to the post-
change period by 17.3 percent. However, it cannot be established that the revisions to the HOS

! These include violations in the HOS Compliance Behavior Analysis and Safety Improvement Category (BASIC)
https://csa.fmcsa.dot.gov/Documents/FMC_CSA 13 004 BASICs_HOS Compliance.pdf. Excluded electronic
logging device violations are listed in Appendix B.

2 An OOS HOS violation requires that the driver be placed out of service for the violation until the violation has
been rectified.


https://csa.fmcsa.dot.gov/Documents/FMC_CSA_13_004_BASICs_HOS_Compliance.pdf

regulations caused this increase. External factors such as the COVID-19 pandemic’s impact on
supply chains and the influx of new carriers and drivers during the post-change period may have
influenced this finding.

Vehicle involvement in crashes by time of day was similar for both periods, suggesting that
changes to the HOS rules did not have a noticeable impact on large truck/bus crash involvement
by time of day.

Utilizing a logistic regression model, FMCSA’s final analysis evaluated the associations among
(1) driver crash involvement, (2) driver HOS violation involvement, and (3) the HOS rule-
change period, and tested whether the effect of HOS violations on crash risk differed between the
pre- and post-rule periods.

e The analysis shows a statistically significant positive association between HOS violations
and crash involvement, with drivers who have an HOS violation having higher odds of
crash involvement. Controlling for the pre- and post-rule periods, the odds of a crash are
1.664 times higher (a 66.4 percent increase) for drivers with an HOS violation, and the
result is statistically significant (95 percent confidence interval (CI) excludes 1).

e Controlling for HOS violations, the rule-change period did not show a statistically
significant association with crash involvement, indicating no difference in crash odds
between the pre- and post-rule periods.

e An interaction term tested whether the effect of HOS violations on crash odds differed
between the pre- and post-rule periods. The interaction was not statistically significant,
indicating that the increased crash risk associated with HOS violations remained
consistent across both periods.

e For single-vehicle crashes (which can be associated with fatigue, impairment, and
distraction), the analysis found a statistically significant positive association between
HOS violations and crash involvement, indicating that HOS violations are a strong
predictor of single-vehicle crash involvement. Drivers with an HOS violation have a 62.5
percent higher odds of single-vehicle crash involvement compared to drivers without a
violation (odds ratio = 1.625).

e The interaction between HOS violations and the rule-change period was not statistically
significant, suggesting that the effect of HOS violations on single-vehicle crash odds did
not differ between the pre- and post-change periods.

In conclusion, commercial motor vehicle (CMV) crash involvement is influenced by numerous
exogenous and confounding factors, including the COVID pandemic and resulting supply chain
pressures that affected motor carrier safety during the post-change period. This analysis does not
account for all potential crash contributors. An ideal assessment of the HOS changes would
compare safety outcomes for carriers that adopted the new provisions against those that did not.
However, sufficient data to make this direct comparison are not currently available. The macro-
trend analysis comparing pre- and post-change periods is further limited by the narrow scope of
the HOS changes and the presence of various other confounders.



Findings: Trends in HOS Inspections

Table 1 summarizes average monthly driver inspection data before and after the hours-of-service
(HOS) rule change. During the pre-change period, about 260,343 inspections were conducted
monthly, with 5.6 percent involving at least one HOS violation and 2.6 percent involving at least
one OOS HOS violation. In the post-change period, inspections decreased to 233,439 per month
on average, but the proportion of inspections with HOS violations rose to 6.3 percent, and OOS
HOS violations increased to 3.5 percent.

This represents a 12.5 percent increase in HOS violation rates and a 34.6 percent increase in
OOS HOS violation rates from pre- to post-change periods. This finding suggests that the
revisions to the HOS regulations did not reduce the enforcement rate of HOS violations; in fact,
OOS violations increased following the rule change.

Figures 1 and 2 illustrate monthly trends in the percentage of driver inspections with at least one
HOS violation and at least one OOS HOS violation, respectively.

Table 1. Driver Inspections and HOS Inspections

Subject -- Monthly Average Pr;ecrlilggge Pos;e(r:?oa(lllge Peg;zlrlltgege
Total Driver Inspections 260,343 233,439 -10.3%
Inspections with HOS violations 14,991 14,640 -2.3%
Inspections with OOS HOS violations 6,820 8,166 19.7%
Inspections with HOS violations as a
Percent of Driver Inspections® 5.6% 6.3% 12.5%
Inspections with OOS HOS violations as a
Percent of Driver Inspections* 2.6% 3.5% 34.6%

Source: Motor Carrier Management Information System (MCMIS), December 30, 2022.

3 Percentage based on unrounded numbers.
4 Percentage based on unrounded numbers.
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Findings: Trends in the Makeup of HOS Violations

The proportion of HOS violations compared to all driver violations provides a baseline for
understanding how HOS violation rates changed compared with violations not affected by the
2020 revision. Table 2 shows, on average, that HOS violations accounted for 25.1 percent of
monthly driver violations during the pre-change period, decreasing slightly to 23.1 percent
during the post-change period.

Table 2. Driver Violations and HOS Violations

Subject -- Monthly Average Pr;ecrlilzgge Pogei?oaélge Peé;:lzlrlltgege
Total Driver Violations 82,900 86,020 3.8%
HOS Violations 21,303 19,906 -6.6%
OOS HOS Violations 7,612 9,298 22.1%
HOS Violations as Percent of Driver
Violations® 25.1% 23.1% -8.0%
OOS HOS Violations as Percent of Driver
Violations® 9.1% 10.8% 18.7%

Out-of-service HOS violations accounted for 9.1 percent of monthly driver violations during the
pre-change period. In the post-change period, this share increased to 10.8 percent (an increase of
18.7 percent). Although OOS HOS violations remain a similar proportion of all driver violations,
they represent a noticeably larger share of total OOS driver violations. Figure 3 shows monthly
percentage of driver violations that are HOS violations.

5 Percentage based on unrounded numbers.
¢ Percentage based on unrounded numbers.




Figure 3. HOS violations as a percent of total driver violations by month.
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Source: MCMIS, December 30, 2022.

Figure 4 depicts a similar analysis but confines the data to OOS HOS violations as a percentage

of total driver violations by month.

Figure 4. OOS HOS violations as a percent of total driver violations by month.
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Findings: Macro Crash Trend Analysis

As part of the ongoing trend analysis, Table 3 compares average monthly crash statistics before
and after the rule change. Statistical tests indicated that most differences between the periods

were not statistically significant.

The average number of large truck and bus crashes increased by 2.5 percent from the pre-change
to the post-change period. The average crash rate rose by 1.1 percent, from 5.54 to 5.60 crashes
per 100 million vehicle miles traveled (VMT).

Table 3. Pre- and post-change comparison of large truck and bus crashes

. Pre-change | Post-change | Percentage | Statisticall
UL R TOIUY value ° value ° Chang(;g signiﬁcantz’
Total Crashes 14,515 14,877 2.5% No
Total Crash Rate 5.54 5.60 1.1% No
Fatal Crashes 390 399 2.3% No
Fatal Crash Rate 0.149 0.150 0.7% No
Non-Fatal Crashes 14,125 14,478 2.5% No
Non-Fatal Crash Rate 5.40 5.45 0.9% No
Fatalities 436 450 3.2% No
Fatality Rate 0.166 0.169 1.8% No
Injuries 7,664 7,319 -4.5% No
Injury Rate 291 2.74 -5.8% Yes

Source: MCMIS, December 30, 2022.

Fatal crashes increased by 2.3 percent from the pre-HOS change period to the post-change

period, with the fatal crash rate (fatal crashes per 100 million vehicle miles traveled) rising by
0.7 percent. Non-fatal crashes—which include injury and towaway crashes—increased by 2.5
percent, and the non-fatal crash rate increased by 0.9 percent.

In addition, the average number of fatalities per month rose by 3.2 percent, while the fatality rate
increased by 1.8 percent. In contrast, the number of people injured in crashes decreased by 4.5
percent, and the injury rate declined by 5.8 percent from pre- to post-change.

Overall, aside from a modest decrease in injury rates after the rule change, these broad industry
crash data show no statistically significant differences in crash-related outcomes between the

pre- and post-rule periods.

Findings: Single Vehicle Crash Trend Analysis

Table 4 compares average monthly crash statistics involving single-vehicle crashes (which can

be associated with fatigue, impairment, and distraction) during the pre- and post-change periods.
The average number of single-vehicle crashes rose significantly by 4.8 percent from pre- to post-

7 Test of statistical significance based on a t-test difference in group means (P-value < 0.05).



change, while the single-vehicle crash rate increased by 2.8 percent (this increase was not
statistically significant). Fatal single-vehicle crashes increased by 3.0 percent, with a stable fatal
crash rate. Non-fatal single-vehicle crashes rose 4.8 percent, and the non-fatal crash rate
increased by 2.8 percent.

Table 4. Pre- and post-change comparison of single vehicle large truck and bus crashes

Pre- Post-
Subject - averaged by month change change Percentage | Statistically
value value Change significant®
Total Crashes 2,831 2,967 4.8% Yes
Truck/Bus Crash Rate 1.09 1.12 2.8% No
Fatal Crashes 67 69 3.0% No
Truck/Bus Fatal Crash Rate 0.03 0.03 0.0% No
Non-Fatal Crashes 2,765 2,898 4.8% Yes
Truck/Bus Non-Fatal Crash Rate 1.06 1.09 2.8% No
Fatalities 69 71 2.9% No
Truck/Bus Fatality Rate 0.026 0.027 3.8% No
Injuries 908 942 3.7% No
Truck/Bus Injury Rate 0.347 0.351 1.2% No

Source: MCMIS, December 30, 2022.
The average monthly fatalities in single-vehicle crashes increased by 2.9 percent, and the fatality
rate increased by 3.8 percent. In addition, the number of persons injured increased by 3.7

percent, with a 1.2 percent increase in the injury rate.

Overall, single-vehicle crash metrics rose from pre- to post-change, but most differences were
not statistically significant.

Findings: Crash Involvement by Time-of-Day Trend Analysis

Table 5 shows crash involvement by time of day for large trucks and buses. In both periods, most
crashes occurred between 6:00 a.m. to 6:00 p.m. After the rule change, slight reductions occurred
from midnight to 3:00 a.m. and between 6:00 a.m. to 9:00 a.m., yet the overall daily pattern was
unchanged. These findings indicate that the distribution of crashes by time of day remained the
same.

8 Test of statistical significance based on a t-test difference in group means (P-value < 0.05).



Table 5. Trends in crash involvement by time of day

03:00 | 06:00 | 09:00 | 12:00 | 03:00 | 06:00 | 09:00
Period 12:00 AM - | AM-| AM- | AM- | PM- | PM- | PM- | PM- Unknown
02:59 AM | 05:59 | 08:59 | 11:59 | 02:59 | 05:59 | 08:59 | 11:59
AM | AM AM PM PM PM | PM
Pre-change 59% | 6.7% | 18.1% | 18.4% | 19.9% | 17.5% | 8.1% | 5.3% 0.1%
Post-change 54% | 6.9% | 17.7% | 18.6% | 20.0% | 17.4% | 8.2% | 5.7% 0.0%
Difference’ -0.5% | 0.2% | -04% | 0.2% | 0.2% | 0.0% | 0.1% | 0.4% 0.0%

Source: MCMIS, January 27, 2023.

Figure 5. Trends in crash involvement by time of day
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Source: MCMIS, January 27, 2023.

Findings: Post-Crash Inspection Trend Analysis

This section analyzes HOS violations found in post-crash inspections. Post-crash inspections are
performed by Federal or State inspectors on CMVs involved in significant crashes; they are not

conducted for every crash-involved vehicle. Inspectors record violations, such as HOS
violations, that existed before the crash. Table 6 summarizes post-crash inspection outcomes
before and after the HOS rule change.

° Difference based on unrounded percentages.
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Table 6. Post-crash inspections

Subject - averaged by month Pre-change | Post-change | Percentage St.ati.stically
value value Change significant
Count of Post-Crash Inspections 2,292 2,307 0.7% No
e Post-Crash Inspections with at
least one HOS violation 190 201 5.8% No
e Post-Crash Inspections with at
least one OOS HOS violation 118 142 20.3% Yes
Percent of Post-Crash Inspections with
at least one HOS violation'® 8.3% 8.7% 4.8% No
Percent of Post-Crash Inspections with
at least one OOS HOS violation'! 5.2% 6.1% 17.3% Yes

Source: MCMIS, December 30, 2022.

Monthly post-crash inspections rose slightly from 2,292 to 2,307 (less than 1 percent).
Inspections citing at least one HOS violation increased by 5.8 percent, and inspections with at
least one OOS HOS violation rose by 20.3 percent. The increase in OOS HOS violations during
post-crash inspections was statistically significant, indicating that drivers with the most severe
HOS violations were involved in more crashes during the post-change period.

Figure 6 presents the monthly percentage of post-crash inspections with at least one HOS
violation, and Figure 7 presents the same metric for OOS HOS violations.

Figure 6. Percentage of post-crash inspections with at least one HOS violation
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10 Percentage based on unrounded numbers.
! Percentage based on unrounded numbers.
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Figure 7. Percentage of post-crash inspections with at least one OOS HOS violation
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Source: MCMIS, December 30, 2022.

Impact of Rule Change — Association between Driver HOS Violations and Crash
Involvement

The macro trend analyses described in prior sections compared average crash-related metrics
before and after the HOS rule change. Building on the macro-trend analyses, which largely
showed no significant differences, this section investigates whether driver HOS violations are
associated with crash involvement and the magnitude of that association. A logistic regression
model is used to answer three central questions:

Do drivers with HOS violations have higher crash risk?

e Does crash involvement differ between the post- and pre-rule periods, after controlling
for HOS violation status?

e Does the effect of HOS violations on crash risk differ between pre- and post-rule periods?

Statistically significant relationships are presented with odds ratios (ORs) and 95 percent Cls to
quantify the strength and precision of the association.

Methodology
The analysis used multiple years of roadside inspection data to select drivers who had at least
one roadside driver inspection in each year of a 5-year span. This sampling produced 170,674

unique drivers who were active throughout the entire 5-year period. The selected years covered
the pre-change and post-change periods (see Table 7).
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Table 7. Count of drivers

Count of
Sampled
Period HOS Period Label Drivers

Oct 1, 2017 - Sept 30, 2018 Pre-rule change 170,674
Oct 1, 2018 - Sept 30, 2019 Pre-rule change 170,674
Oct 1, 2019 - Sept 30, 2020 Pre-rule change 170,674
Oct 1, 2020 - Sept 30, 2021 Post-rule change 170,674
Oct 1, 2021 - Sept 30, 2022 Post-rule change 170,674

Table 8 shows, by year, the total counts of driver inspections, HOS inspections, HOS violations,
total crashes, and single-vehicle crashes for this driver cohort. Appendix A, Table 1 contains the
yearly cross-tabulation of crash involvement by HOS violation status for the pre-change and
post-change periods.

Table 8. Count of HOS Inspections, HOS Violations and Crashes for Sampled Drivers

Total Single

Driver HOS HOS Total Vehicle

Period Inspections | Inspections | Violations | Crashes | Crashes

Oct 1, 2017 - Sept 30, 2018 585,015 32,334 49,699 8,806 187

Oct 1, 2018 - Sept 30, 2019 581,571 25,622 36,179 9,024 219

Oct 1, 2019 - Sept 30, 2020 459,685 19,189 26,010 8,130 207

Oct 1, 2020 - Sept 30, 2021 440,969 16,274 21,006 8,740 225

Oct 1, 2021 - Sept 30, 2022 419,229 16,377 20,966 8,447 318

Source: MCMIS, January 27, 2022.

The logistic regression model is specified as follows:

Figure 8. Logit Model

loglt (T[) = log (ﬁ) = a+ ,31X1 + ﬁzXz + ﬁ3X1X2

7 is the probability of crash involvement.

Predictors (X; and X,):

o HOS violation status (yes/no) - X;
o Rule-change period (pre vs. post) - X,

Interaction term (X;X,)12
a is the intercept; f1, f2 are the main-effect coefficients; f; is the interaction coefficient.

[1: captures the effect of HOS violations on crash odds, controlling for HOS rule change

period.

12 The interaction term tests whether the impact of HOS violations on crash risk differs between pre- and post-
change periods.
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e [3,): captures the effect of HOS rule change period on crash odds, controlling for HOS
violations.

e [35: captures the effect of HOS violations on crash odds from the pre- change to the post-
change period.

The null hypotheses are: (1) HOS violations do not affect crash risk, (2) the rule-change period
does not affect crash risk, and (3) the interaction between HOS violations and the rule-change
period is zero, meaning the effect of HOS violations on crash risk does not change by period.
The analysis fits separate logistic regression models for all crashes and for single-vehicle
crashes.

Findings: Relationship Between HOS Violations and Crashes

Table 9 presents the results of the first logistic regression examining the association between
HOS violations and crash involvement. The analysis found a statistically significant positive
association between HOS violations and crash involvement, indicating that drivers with HOS
violations have higher log-odds of being involved in a crash.

The rule change period was not significantly associated with crash involvement when controlling
for HOS violations. This suggests that crash odds did not statistically differ between the pre- and
post-rule change periods.

Lastly, the interaction term tested whether the impact of HOS violations on crash odds differed
between pre- and post-rule periods. There was no statistically significant interaction between
HOS violations and the rule change period, indicating that the positive effect of HOS violations
on crash odds did not change between the two periods.

Table 9: Analysis of Maximum Likelihood Estimates — All Crashes

Statistically
Standard Wald Significant
Parameter DF | Estimate Error Chi-Square | Pr > ChiSq (p <.05)

Intercept 1 -3.0368 0.00714 180896.4 <.0001
HOS Violation 1 0.4934 0.0169 852.5085 <.0001 Yes
HOS Period 1 0.00736 0.0111 0.4377 0.5082 No
HOS Violation*HOS
Period 1 0.0481 0.0292 2.7028 0.1002 No

With no significant interaction, Table 10 shows main-effect odds ratios. After adjusting for the
rule-change period, drivers with an HOS violation have 66.4 percent higher odds of crash
involvement than drivers without a violation (OR = 1.664); this effect is statistically significant
because the 95 percent CI excludes 1. After adjusting for HOS violations, the odds of crash
involvement in the post-rule period are 1.4 percent higher than in the pre-rule period (OR =
1.014), but this effect is not statistically significant because the CI includes 1.
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Table 10: Odds Ratio Estimates — All Crashes

Point 95% Wald
Effect Estimate Confidence Limits
HOS Violation (Yes vs No) 1.664 1.620 1.710
HOS Period (Post vs Pre) 1.014 0.994 1.035

Findings: Relationship Between HOS Violations and Single Vehicle Crashes

Table 11 presents the results of the second logistic regression examining the association between
HOS violations and single-vehicle crash involvement. The results indicate a statistically
significant positive association, with HOS violations serving as a strong predictor of single-
vehicle crash involvement. After adjusting for HOS violations, the rule-change period showed no
significant association with single-vehicle crash involvement, so crash odds did not differ
statistically between pre- and post-rule periods.

The interaction between HOS violations and the rule-change period was not significant,
suggesting the association between HOS violations and single-vehicle crash odds was consistent

across both periods.

Table 11: Analysis of Maximum Likelihood Estimates — Single Vehicle Crashes

Statistically
Standard Wald Significant
Parameter DF | Estimate Error Chi-Square | Pr > ChiSq (p <.05)

Intercept 1 -3.1925 0.00767 173378.1 <.0001
HOS Violation 1 0.4759 0.0182 683.5004 <.0001 Yes
HOS Period 1 -0.0151 0.012 1.5737 0.2097 No
HOS Violation*HOS
Period 1 0.03 0.0318 0.8854 0.3467 No

Excluding the non-statistically significant interaction effect, Table 12 presents the estimated odds
ratios for the main effects of the predictor variables in the logistic regression. After controlling
for the pre- and post-rule change periods, drivers with an HOS violation have 62.5 percent higher
odds of single-vehicle crash involvement compared to drivers without a violation (OR = 1.625);
this effect is statistically significant because the 95 percent CI excludes 1. Controlling for HOS
violations, the post- versus pre-change period shows no significant difference in single-vehicle
crash odds (95% Cl spans 1).

Table 12: Odds Ratio Estimates

Point 95% Wald
Effect Estimate | Confidence Limits
HOS Violation (Yes vs No) 1.625 1.578 1.673
HOS Period (Post vs Pre) 0.989 0.968 1.011
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Findings and Conclusion

An examination of the overall crash trends found no statistically significant differences in 17 of
20 crash-related metrics between the pre- and post-rule change periods. Although the average
number of single vehicle crashes — a crash measure that can be associated with fatigue,
distraction, and impairment — increased from the pre-change to the post-change period, the
difference in the single vehicle crash rate (crashes per 100 million total VMT) between the two
periods was not statistically significant.

Utilizing a logistic regression model, the final analysis evaluated the associations among (1)
driver crash involvement, (2) driver HOS violation involvement, and (3) the HOS rule-change
period, and tested whether the effect of HOS violations on crash risk differed between the pre-
and post-rule periods.

e The analysis shows a statistically significant positive association between HOS violations
and crash involvement, with drivers who have an HOS violation having higher odds of
crash involvement. Controlling for the pre- and post-rule periods, the odds of a crash are
1.664 times higher (a 66.4 percent increase) for drivers with an HOS violation, and the
result is statistically significant (95 percent CI excludes 1).

e Controlling for HOS violations, the rule-change period did not show a statistically
significant association with crash involvement, indicating no difference in crash odds
between the pre- and post-rule periods.

e An interaction term tested whether the effect of HOS violations on crash odds differed
between the pre- and post-rule periods. The interaction was not statistically significant,
indicating that the increased crash risk associated with HOS violations remained
consistent across both periods.

e For single-vehicle crashes (which can be associated with fatigue, impairment, and
distraction), the analysis found a statistically significant positive association between
HOS violations and crash involvement, indicating that HOS violations are a strong
predictor of single-vehicle crash involvement. Drivers with an HOS violation have a 62.5
percent higher odds of single-vehicle crash involvement compared to drivers without a
violation (odds ratio = 1.625).

e The rule change period was not significantly associated with single-vehicle crash
involvement when controlling for HOS violations, suggesting no statistically significant
difference in crash odds between the pre- and post-rule change periods.

e The interaction between HOS violations and the rule-change period was not statistically
significant, suggesting that the effect of HOS violations on single-vehicle crash odds did
not differ between the pre- and post-rule periods.

In conclusion, CMV crash involvement is influenced by numerous exogenous and confounding
factors, including the COVID pandemic and resulting supply chain pressures that affected motor
carrier safety during the post-change period. This analysis does not account for all potential
contributors. A retrospective review of the 2020 HOS rulemaking cannot be accomplished solely
through the examination of macro safety data trends. Each provision must be assessed
individually by comparing drivers who utilize the flexibilities introduced in the 2020 rule to
those who do not. Ideally, safety outcomes for carriers that adopted the new provisions would be
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compared against those that did not; however, sufficient data for such direct comparisons are not
currently available. The data and comparisons presented here address Congress’s request, but an
individually designed study would be required to fully execute a retrospective review of the
Hours-of-Service rule.

Appendix A: Logistic Regression Frequency Count Table

Driver

Crash | HOS_Viol Period_flag Period Count Crash Type
No No Pre Oct 1, 2017 - Sept 30, 2018 138,526 Any

No Yes Pre Oct 1, 2017 - Sept 30, 2018 23,621 Any

Yes Yes Pre Oct 1, 2017 - Sept 30, 2018 1,838 Any

Yes No Pre Oct 1, 2017 - Sept 30, 2018 6,689 Any

No No Pre Oct 1, 2018 - Sept 30, 2019 142,390 Any

No Yes Pre Oct 1, 2018 - Sept 30, 2019 19,541 Any

Yes Yes Pre Oct 1, 2018 - Sept 30, 2019 1,574 Any

Yes No Pre Oct 1, 2018 - Sept 30, 2019 7,169 Any

No No Pre Oct 1, 2019 - Sept 30, 2020 147,452 Any

No Yes Pre Oct 1, 2019 - Sept 30, 2020 15,337 Any

Yes Yes Pre Oct 1, 2019 - Sept 30, 2020 1,186 Any

Yes No Pre Oct 1, 2019 - Sept 30, 2020 6,699 Any

No No Post Oct 1, 2020 - Sept 30, 2021 149,274 Any

No Yes Post Oct 1, 2020 - Sept 30, 2021 12,948 Any

Yes Yes Post Oct 1, 2020 - Sept 30, 2021 1,119 Any

Yes No Post Oct 1, 2020 - Sept 30, 2021 7,333 Any

No No Post Oct 1, 2021 - Sept 30, 2022 149,236 Any

No Yes Post Oct 1, 2021 - Sept 30, 2022 13,280 Any

Yes Yes Post Oct 1, 2021 - Sept 30, 2022 1,060 Any

Yes No Post Oct 1, 2021 - Sept 30, 2022 7,098 Any

No No Pre Oct 1, 2017 - Sept 30, 2018 139,463 | Single Vehicle
No Yes Pre Oct 1, 2017 - Sept 30, 2018 23,908 | Single Vehicle
Yes Yes Pre Oct 1, 2017 - Sept 30, 2018 1,551 | Single Vehicle
Yes No Pre Oct 1, 2017 - Sept 30, 2018 5,752 | Single Vehicle
No No Pre Oct 1, 2018 - Sept 30, 2019 143,367 | Single Vehicle
No Yes Pre Oct 1, 2018 - Sept 30, 2019 19,767 | Single Vehicle
Yes Yes Pre Oct 1, 2018 - Sept 30, 2019 1,348 | Single Vehicle
Yes No Pre Oct 1, 2018 - Sept 30, 2019 6,192 | Single Vehicle
No No Pre Oct 1, 2019 - Sept 30, 2020 148,385 | Single Vehicle
No Yes Pre Oct 1, 2019 - Sept 30, 2020 15,510 | Single Vehicle
Yes Yes Pre Oct 1, 2019 - Sept 30, 2020 1,013 | Single Vehicle
Yes No Pre Oct 1, 2019 - Sept 30, 2020 5,766 | Single Vehicle
No No Post Oct 1, 2020 - Sept 30, 2021 150,408 | Single Vehicle
No Yes Post Oct 1, 2020 - Sept 30, 2021 13,136 | Single Vehicle
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Driver

Crash | HOS_Viol Period_flag Period Count Crash Type

Yes Yes Post Oct 1, 2020 - Sept 30, 2021 931 | Single Vehicle
Yes No Post Oct 1, 2020 - Sept 30, 2021 6,199 | Single Vehicle
No No Post Oct 1, 2021 - Sept 30, 2022 150,365 | Single Vehicle
No Yes Post Oct 1, 2021 - Sept 30, 2022 13,485 | Single Vehicle
Yes Yes Post Oct 1, 2021 - Sept 30, 2022 855 | Single Vehicle
Yes No Post Oct 1, 2021 - Sept 30, 2022 5,969 | Single Vehicle

Source: MCMIS, January 27, 2022, Data Snapshot.
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Appendix B: Excluded ELD Violations

VIOLATION CODE VIOLATION CODE DESCRIPTION
395.8A1 Not using the appropriate method to record hours of service
395.11G Failing to provide supporting documents in the driver's possession upon request
395.20B The ELDs display screen cannot be viewed outside of the CMV
395.22A Operating with a device that is not registered with FMCSA
395.22G Portable ELD not mounted in a fixed position and visible to driver
395.22H1 Driver failing to maintain ELD user's manual
395.22H2 Driver failing to maintain ELD instruction sheet
Driver failed to maintain instruction sheet for ELD malfunction reporting
395.22H3 requirements
395.22H4 Driver failed to maintain supply of blank drivers records of duty status graph-grids
395.24C1l Driver failed to make annotations when applicable
395.24C1ll Driver failed to add location description manually
395.24C1ll Driver failed to add file comment per safety officers request
395.24C2I Driver failed to add CMV power unit number manually
395.24¢C2ll Driver failed to add the trailer number manually
395.24C2llI Driver failed to add shipping document number manually
Driver failed to select/deselect or annotate a special driving category or exempt
395.28 status
395.30B1 Driver failed to certify the accuracy of the information gathered by the ELD
Failing to follow the prompts from the ELD when editing/adding missing
395.30C information
395.32B Driver failed to assume or decline unassigned driving time
395.34A1 Failing to note malfunction that requires use of paper log
395.24(d) ELD cannot transfer ELD records electronically
Motor carrier failed to ensure that the ELD automatically recorded the required
395.26(b) data elements.
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