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The number and rate of traffic fatalities in the United States have increased significantly during the COVID-19 pandemic,
despite a large reduction in the total number of miles driven on U.S. roads. Increases in crashes involving driver impairment,
speeding, and seatbelt non-use have been observed; however, the reasons why such risky driving behaviors and negative
traffic safety outcomes increased during the pandemic remain unclear. The current study examines data from a survey
of driving behavior among the American public conducted in the fall of 2020, to investigate the relationship between
respondents’ self-reported risky driving behaviors and changes in how much they drove during the pandemic. While only an
estimated 4% of U.S. drivers reported that they increased their driving due to the pandemic, they tended to be younger than
those who reported not changing or decreasing how much they drove, and a greater proportion were male. They were also
more likely to report engaging in a wide array of risky driving behaviors including distracted driving, speeding, aggressive
driving, substance-impaired driving, and seatbelt non-use. Importantly, their higher rates of risky behaviors were not fully
explained by their demographic characteristics nor their frequency of driving. Results thus suggest that at least some of the
increase in crash rates observed during the COVID 19 pandemic may be attributable to an increase in driving among a small
subset of drivers with both higher baseline risk and greater propensity to engage in risky driving behaviors. Although these
data do not indicate the reasons why a small subset of drivers increased their driving nor why they are more likely to engage
in risky behaviors, they provide some insights into the increased risks on U.S. roads during a period when aggregate metrics
of travel showed decreases.
The COVID-19 pandemic and the associated public health
orders and economic downturn have had major effects
on travel behavior and traffic safety in the United States
and beyond. In the early months of the pandemic, the
average daily number of driving trips made by U.S. adults
decreased by an estimated 42%, rebounded slightly in the
months that followed, and eventually leveled off in the
second half of 2020 at levels roughly 20% below those
observed in the second half of 2019 (Tefft et al., 2021).
The Bureau of Transportation Statistics similarly reported
a 26% reduction in trips by Americans in 2020 (Bureau of
Transportation Statistics, 2021). Similar reductions were
observed at the state level as well (Doucette et al., 2021; Li
et al., 2021).

pandemic, the opposite occurred. A study of traffic safety
in the state of Ohio during the first several months of the
pandemic found that after sharp initial reductions, the
number of crashes, injuries, and deaths on Ohio roads
approached prior-year levels by July, despite a sustained
reduction in driving (Li et al., 2021). A similar study in the
state of Connecticut found that rates of single-vehicle
crashes per mile driven approximately doubled early in the
pandemic relative to prior years, and rates of fatal singlevehicle crashes per mile driven more than quadrupled
(Doucette et al., 2021). Nationally, preliminary data
from the National Highway Traffic Safety Administration
indicate that approximately 13% more people died on U.S.
roads in the second half of 2020 than in the second half of
2019 (National Center for Statistics and Analysis, 2021).

The COVID-19 pandemic resulted in a severe economic
recession (Hamilton, 2021). A large body of research
has found that the number and rate of traffic fatalities
typically decrease during major economic recessions
(Blower et al., 2020; Longthorne et al., 2010; Maheshri
& Winston, 2016). However, in the case of the COVID-19

The cause of this increase in traffic fatalities during a
time of reduced driving is not fully understood. Several
potential explanations have been suggested. Preliminary
analyses of motor vehicle crash data have noted that
the numbers and proportions of crashes involving driver
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impairment, speeding, and non-use of seatbelts have
increased (National Center for Statistics and Analysis,
2021; Office of Behavioral Safety Research, 2021; Thomas
et al., 2020). The Governors Highway Safety Association
(2020) has cited a reduction in traffic law enforcement
as another possible contributing factor. While these and
other factors may have contributed to the increasing
number and rate of traffic fatalities observed in 2020,
existing research has not elucidated why such risky driving
behaviors and negative traffic safety outcomes increased
during the COVID-19 pandemic. The current study seeks
to provide some additional insight into this question by
examining data from a large annual survey of self-reported
driving behavior of the American public conducted in the
fall of 2020.

■

■
■

■

Respondents were asked to report whether they had
performed each of these behaviors “regularly,” “fairly
often,” “a few times,” “just once,” or “never.” In the current
study responses were dichotomized as any engagement in
the behavior in the past 30 days versus none.

METHODS

Respondents’ engagement in each of these behaviors
was examined in relation to whether they reported having
decreased their driving, not changed how much they
drove, or increased their driving due to the COVID-19
pandemic. Analyses controlled for potential confounding
due to factors including age, sex, educational attainment,
and race and ethnicity. The number of days that each
respondent reported driving in a typical 7-day week was
also included to account for differences in frequency
of driving that might create differences in opportunity
to engage in the behaviors of interest. Ratios of the
prevalence of each behavior (“prevalence ratios”)
among drivers who decreased or increased their driving
compared with drivers who did not change how much
they drove, adjusted for the confounders previously
mentioned, were estimated using Poisson regression
(Zou, 2004; Chen et al., 2018). The data were weighted
to account for each respondent’s probability of being
invited to participate in the survey and for differences in
probability of participating among those who were invited
(AAA Foundation for Traffic Safety, 2021). All analyses
were performed on the weighted data using Stata version
17.0 (StataCorp LP, College Station, Texas).

The current study examined the association of the
frequency of engagement in self-reported risky driving
behaviors within the past 30 days and changes in
frequency of driving during the COVID-19 pandemic
among a sample of U.S. drivers aged 16 years and older
who participated in the AAA Foundation’s 2020 Traffic
Safety Culture Index survey (AAA Foundation for Traffic
Safety, 2021). Data were collected between October 23
and November 23, 2020, from a sample of 2,888 licensed
drivers who reported having driven in the past 30 days
(hereafter referred to as “licensed active drivers”).
The current study examined respondents’ self-reported
frequency of engagement in the following behaviors in the
30 days before survey participation:
■
■
■
■
■
■

■

Driving when they were so tired that they had
a hard time keeping their eyes open (“drowsy
driving”)
Driving without wearing their seatbelt (“unbelted
driving”)
Driving after drinking enough alcohol that they
thought their alcohol level might have been over the
legal limit (“alcohol-impaired driving”)
Driving within an hour after using marijuana
(“driving after using marijuana”).

Talking on a hand-held cellphone while driving
(hereafter “talking on cellphone”)
Reading a text message or email while driving
(“reading text messages”)
Typing a text message or email while driving
(“typing text messages”)
Driving ≥ 15 miles per hour (mph) over the speed
limit on a freeway (“speeding on freeways”)
Driving ≥10 mph over the speed limit on a
residential street (“speeding on residential streets”)
Driving through a light that had just turned red
when they could have stopped safely (“running red
lights”)
Switching lanes quickly and/or very close behind
another car (“changing lanes aggressively”)

RESULTS
Overall, 1,700 respondents (weighted to represent 60%
of licensed active drivers in the U.S.) reported having
reduced their driving; 1,064 (weighted 36% of licensed
active drivers) reported not changing how much they
drove; and 124 (weighted 4% of licensed active drivers)
reported having increased their driving because of the
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COVID-19 pandemic. Table 1 shows the demographic
characteristics of these three groups. Those who reported
reducing their driving and those who reported no change
in their driving were similar in age (median 50 years for
both) while those who reported increasing their driving
tended to be markedly younger (median 39 years;
interquartile range [IQR] 28–51). Males comprised 64% of
drivers who increased their driving due to the pandemic,
compared with 56% of those who did not change how
much they drove and 44% of those who reduced their
driving. Education levels differed between groups, but not

in a clear, systematic manner. The proportion of drivers
who identified as a race other than non-Hispanic white
was greatest among those who reported increasing their
driving due to the pandemic and lowest among those
who reported having not changed how much they were
driving. Drivers who reported decreasing their driving
due to the pandemic reported driving the fewest days
per week (median 5, IQR 3–6), while those who reported
increasing their driving reported driving the most days per
week (median 7, IQR 5–7).

Table 1. Characteristics of Drivers Who Reported That They Reduced, Did Not Change, or Increased Their Driving Due to the COVID-19
Pandemic, Sample of 2,888 Licensed Active Drivers Aged 16 Years and Older, United States, October–November 2020.
Reduced Driving
(n=1,700)

No Change
(n=1,064)

Increased Driving
(n=124)

50 (35–63)

50 (32–61)

39 (28–51)

Male

44

56

64

Female

56

44

36

High school or below

28

44

40

Some college

31

32

20

Bachelor’s degree or higher

41

24

40

White non-Hispanic

64

75

55

Black non-Hispanic

11

9

11

Hispanic (any race)

16

11

18

Other race or multiple races

9

5

16

5 (3–6)

6 (5–7)

7 (5–7)

Age
Median (interquartile range)
Sex

Highest Level of Education

Race and Ethnicity

Typical Days Driving per Week
Median (interquartile range)

Note: All values except age and typical days driving per week are column percentages. All values except sample size are based on weighted data.
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Table 2 shows the weighted percentage of drivers in
each group who reported engaging in each behavior
of interest at least once in the past 30 days, without
adjustment for confounders. For every behavior examined,
the percentage of drivers who reported engaging in
the behavior at least once was highest among those
who increased their driving due to the pandemic. The

prevalence of reported engagement in distracted, drowsy,
and unbelted driving behaviors were lowest among drivers
who reduced their driving due to the pandemic. The
prevalence of reported engagement in aggressive and
potentially impaired driving behaviors were similar among
those who reduced their driving and those who did not
change how much they drove due to the pandemic.

Table 2. Percentage of Drivers Who Reported Engaging in Various Driving Behaviors within the Past 30 Days in Relation to Whether They
Reduced, Did Not Change, or Increased Their Driving Due to the COVID-19 Pandemic, Sample of 2,888 Licensed Active Drivers Aged 16
Years and Older, United States, October–November 2020.
Reduced Driving
(n=1,700)

No Change
(n=1,064)

Increased Driving
(n=124)

Talking on cellphone

34

42

43

Reading text messages

31

36

50

Typing text messages

20

25

40

Speeding on freeways

45

44

65

Speeding on residential streets

35

34

51

Running red lights

25

25

45

Changing lanes aggressively

19

22

43

Drowsy driving

16

19

21

Unbelted driving

9

17

21

Alcohol-impaired driving

5

7

13

Driving after using marijuana

4

4

13

Note: All values are percentages and are based on weighted data.

Table 3 shows the ratios of the adjusted proportions of
drivers who reported engaging in each of the behaviors
of interest among those who reduced or increased their
driving due to the pandemic relative to those who did
not change how much they drove. Compared with drivers
who reported that they did not change how much they
drove due to the pandemic, those who reported reducing
their driving were 33% less likely to report having driven
without wearing their seatbelt at any time in the past 30
days. They were also slightly more likely to report having
sped on freeways. No other comparisons were statistically
significant for this group.

In contrast, compared with drivers who did not change
how much they drove due to the pandemic, those who
increased their driving were 27% more likely to report
having read text messages, 38% more likely to have
typed text messages, 40% more likely to have sped on
freeways and on residential streets, 67% more likely to
have run a red light, 86% more likely to have changed
lanes aggressively, more than twice as likely to have driven
when they believed their blood alcohol concentration
might have exceeded the legal limit, and nearly three
times as likely to have driven within an hour after using
marijuana at least once in the past 30 days.
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Table 3. Ratios of Adjusted Proportions of Drivers Who Reported Engaging in Various Driving Behaviors within the Past 30 Days Among
Drivers Who Increased or Reduced Their Driving Due to the COVID-19 Pandemic Relative to Drivers Who Did Not Change How Much They
Drove, Sample of 2,888 Licensed Active Drivers Aged 16 Years and Older, United States, October–November 2020.

Reduced Driving
vs. No Change

Increased Driving
vs. No Change

Prevalence Ratio (95% Confidence Interval)
Talking on cellphone

0.96

(0.84–1.09)

1.00

(0.75–1.33)

Reading text messages

1.07

(0.94–1.23)

1.27

(1.01–1.60)

Typing text messages

1.02

(0.84–1.23)

1.38

(1.01–1.88)

Speeding on freeways

1.13

(1.00–1.26)

1.40

(1.16–1.69)

Speeding on residential streets

1.14

(0.99–1.31)

1.40

(1.08–1.80)

Running red lights

1.08

(0.90–1.30)

1.67

(1.25–2.23)

Changing lanes aggressively

1.10

(0.90–1.33)

1.86

(1.37–2.52)

Drowsy driving

1.03

(0.82–1.29)

1.01

(0.61–1.69)

Alcohol-impaired driving

0.99

(0.68–1.46)

2.09

(1.11–3.92)

1.13

(0.70–1.83)

2.90

(1.34–6.30)

0.67

(0.52–0.87)

1.31

(0.80–2.14)

Driving after using marijuana
Driving without wearing seatbelt

DISCUSSION
The COVID-19 pandemic has led to major changes in
travel in the United States and around the world. However,
while the number of miles driven in the United States
decreased substantially in 2020 relative to previous
years, the number and rate of traffic fatalities increased
substantially (National Center for Statistics and Analysis,
2021). Previous studies sought to identify crash scenarios,
drivers, victims, and contributing factors that changed in
prevalence in 2020 relative to 2019 (National Center for
Statistics and Analysis, 2021; Office of Behavioral Safety
Research, 2021; Thomas et al., 2020), and found many
troubling changes. The mechanisms underlying those
changes remained elusive, however. The current study
sought to investigate whether the pandemic led to safetyrelevant changes in the composition of drivers on the
road, and found some suggestive evidence that it
may have.

Results indicate that approximately three in five drivers
reported that the pandemic led them to reduce how much
they drove. These drivers who reduced their driving were
generally middle-aged and were disproportionately female, a
group with comparatively low risk of fatal crash involvement
(Li et al., 1998). Furthermore, results indicate that even after
adjustment for demographic characteristics and frequency
of driving, drivers who reported having reduced their driving
due to the pandemic were significantly less likely than
others to drive without wearing their seatbelt. If drivers who
reduced their driving in response to the pandemic were
disproportionately female, middle-aged, and more likely to
wear seatbelts at all times, then a reduction in this group’s
contribution to the total driving exposure of the entire
population would be expected to lead to an increase in the
overall rate of traffic fatalities per mile driven, albeit not in the
absolute number of fatalities.
5
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In addition, a small segment of the population—
approximately 4% of drivers—reported that the pandemic
led them to increase the amount that they drove. These
drivers were predominantly younger than those who
reduced their driving and those who did not change how
much they drove during the pandemic, and a greater
proportion of them were male. This suggests, even if only
on the basis of demographic patterns, that those who
increased their driving were likely higher-risk drivers (Li
et al., 1998; Tefft, 2017). Moreover, drivers who reported
increasing their driving due to the pandemic were
more likely to report engaging in a wide array of risky
driving behaviors including distracted driving, speeding,
aggressive driving, substance-impaired driving, and
driving without wearing a seatbelt, among others. This
remained true even after controlling for their demographic
characteristics and frequency of driving. If higher-risk
drivers accounted for a greater share of total driving
exposure during the pandemic than they did previously,
this would be expected to result in an increase in the rate
of traffic fatalities per mile driven, and possibly also an
increase in the absolute number of fatalities.

While the mechanisms responsible for the observed
associations are unclear, other research suggests some
possibilities. It is possible that many of the individuals who
were willing to travel—and even increase their travel—
despite the health risks associated with the pandemic
were already more willing than average to take other
risks. There is some limited evidence that such factors
might be at play. A recent study of young drivers in the
state of Alabama found that those with greater prosocial
tendencies reduced their driving more than those
with lower prosocial tendencies during the pandemic
(Stavrinos et al., 2020). Relatedly, several studies have
documented the tendency of high-risk behavior to
beget other high-risk behaviors (Jørgenrud et al., 2018;
Kelley-Baker et al., 2021; Lawton et al., 1997). In the
current context, it is possible that incurring the increased
health risks associated with increasing travel during the
pandemic increased these individuals’ willingness to take
additional risks, including while driving. Alternatively, risk
homeostasis theory (Wilde, 1982) and the related task
difficulty homeostasis theory (Fuller, 2005; Fuller et al.,
2008) provide additional plausible explanations. With
less traffic on the roads during the pandemic (Tefft et
al., 2021), drivers’ perceptions of the risk and difficulty
of the driving task were likely reduced relative to typical
pre-pandemic driving situations, enabling them to
perform more risk-increasing behaviors while perceiving
themselves to be operating within a level of risk (Wilde,
1982) or task difficulty (Fuller, 2005; Fuller et al., 2008)
that they find comfortable. Finally, there is also evidence
that the prevalence of a number of non-driving-related
negative health behaviors increased during the pandemic
(Knell et al., 2020; Pollard et al., 2020; Reger et al., 2020;
Simone et al., 2021; Yard et al., 2021; Zajacova et al., 2020);
it is possible that risky driving behaviors may be part
of a constellation of health risk behaviors with shared
underlying causes such as stress, anxiety, or depression.
The current data do not allow for a rigorous evaluation
of these hypotheses; they merely provide some possible
mechanisms for the observed pattern of results.

Other studies have observed increases in the proportion of
crashes or crash fatalities that involved speeding, alcohol
or drug use, and non-use of seatbelts (Governors Highway
Safety Association, 2020; National Center for Statistics
and Analysis, 2021; Office of Behavioral Safety Research,
2021; Thomas et al., 2020). However, the mechanisms
underlying these increases had not previously been
elucidated. The current study suggests that at least some
portion of these shifts is attributable to an increase in
driving among a subset of drivers who have a propensity
to engage in these behaviors. It is possible that drivers
who increased the amount that they drove in response
to the pandemic might have also increased their own
frequency of engagement in these risky driving behaviors.
The cross-sectional nature of the current study precludes a
definitive determination of whether drivers who increased
their driving during the pandemic were already riskier
than average, or whether they increased their risky driving
behaviors during the pandemic, or both. However, what
is clear is that a small subset of the driving population
increased their driving during the pandemic, that these
drivers were members of demographic groups with
higher average risk, and that they were also more likely to
engage in risky driving behaviors above and beyond that
which is explained by their demographic characteristics.

This study has several limitations that should be noted.
Although great care was taken to obtain a representative
sample of the U.S. population, results could be biased if
participants’ willingness to participate in the survey was
correlated with the survey measures. In particular, results
suggest that the pandemic led a small fraction of U.S.
drivers to increase how much they drove. Given that this
6
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subset of the population is clearly small and apparently
distinctive in its characteristics, it is possible that survey
respondents who increased their driving due to the
pandemic might not be representative of the subset of
the broader population of U.S. drivers who did so, even
if the sample as a whole is reasonably representative of
the U.S. population. In addition, all survey measures rely
on self-report; some risky driving behaviors are likely
underreported. However, there is no reason to expect the
magnitude or frequency of any such measurement error to
vary systematically with whether respondents increased,
decreased, or did not change how much they drove due
to the COVID-19 pandemic. Finally, the study included
22 statistical comparisons, and no adjustment was made
to reduce the false discovery rate associated the larger
number of comparisons, thus one or possibly two Type-I
errors would be expected. The authors did not wish to
sacrifice statistical power in the interest of minimizing the
threat of an incidental Type-I error. Even if one were to
assume that one or two of the 10 statistically significant
differences observed were spurious associations
attributable only to chance, the main finding would be
essentially unchanged. A small proportion of drivers
increased how much they drove due to the pandemic, and
these drivers were more likely than average to engage in a
wide array of risky driving behaviors.

increase in the number and rate of traffic fatalities may
be attributable at least in part to differential changes
in driving exposure among segments of the driving
population whose safety profile also differs.
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