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Findings

The race/ethnicity and gender of motor vehicle crash victims during the 2020
Illinois stay at home orfer are compared to previous years. The med%an poverty
rate of crash victims are compared across the five years of 2016-20, finding that
poverty is strongly associated with Black male and female crash victims. Several
contributing crash factors like speed, distracted driving, seat belt use, and
intoxication are also compared. Within race/ethnicity females significantly
decreased their proportion of crash involvement while males significantly
increased theirs. An interrupted time series analysis and a segmented binary
logistic regression are used in conjunction with a presentation of summary
statistics.

1. Questions

COVID-19 related restrictions led to a 13% reduction in vehicle miles travelled
across Illinois in 2020 (IDOT, 2020), and a 25% reduction in the number of
people involved in motor vehicle crashes (MVCs). Still, the proportion of fatal
MVCs grew from 0.139% in 2019 to 0.218% of crash victims in 2020. Another
18% of MVCs in 2020 resulted in severely injured motorists, up from the prior
four year mean of 11%. Increases in injury severity are also evident in the nearly
72% growth in average hospital charges to over $16k during 2020. The previous
four year mean for MVC patients was at just 1.6% growth and less than $10k.

Risky behavior on the part of those involved in MVCs was also elevated in 2020
relative to the prior four years. For the years 2016 through 2019 an average of
3.9% of MVC victims were either un-belted or un-helmeted; that proportion
jumped to 6% in 2020. Crashed drivers diagnosed at the hospital as positive
for at least one of more than six intoxicating substances ballooned in 2020
to 5.4%, up from the previous four year mean of 2.25%. Crashes in which
speeding was a contributing factor were also up in 2020 to 46.3%, relative to
the prior four year mean of 43.6%. So while it is clear that risky behavior and
severe injury increased on Illinois roadways in 2020, the distribution of crash
incidence across sociodemographic groups is not.

This report therefore uses linked crash and hospital files aided by census data
to investigate upon whom in Illinois, broadly speaking, the crash burden befell
during stay at home orders.
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2. Methods

Upon completion of the data use agreement between the University of Illinois
Springfield and the Illinois Departments of Public Health and Transportation,
crash and hospital data for the years 2016 through 2020 were acquired and
successfully linked. The linkage was accomplished using methods developed in
the National Highway Traffic Safety Administration’s Crash Outcome Data
Evaluation System program (McGlincy 2021). Using LinkSolv software to
complete the linkage, a combination of data fields were identified as those with
the highest linkage success rate: county, victim age, crash date, victim date of
birth, and victim sex.

As successfully done elsewhere (Doucette et al. 2020), 2020 received treatment
group designation in recognition of the natural experiment that transpired
following the imposition of stay at home orders. As is common with natural
experiments, an interrupted times series analysis is applied to the linked Illinois
crash and hospital data for the five years of 2016 through 2020 (Bernal,
Cummins, and Gasparrini 2017; Craig et al. 2017). To control for seasonality
and other trends that may affect MVC injury outcomes, 12 segmented binary
logistic regression models stratified by race/ethnicity, gender, and the time
period in which Illinois’ stay at home order was valid (3/21/20 through 5/
29/20) for each year is specified. Six models for the years ending in 2019
with dependent variables taking the binary form of the combination of race/
ethnicity (Black, White, and Hispanic) and gender (male or female) are
estimated. In a similar way, another six models for the year 2020 using the
same combination of dependent variables, plus an interaction term indicative
of treatment group designation, are fitted.

3. Findings

Figure 1 presents some summary statistics of the placebo group, 2016-19,
and the treatment group, 2020, during the same stay at home order time
period for each year (p < 0.05). The distribution of crash involvement across
race/ethnicity and by gender remained relatively consistent in the four years
prior to the intervention. During those four years, gender cohort was a better
predictor of crash involvement than racial or ethnic categorization. However,
crash involvement distribution nearly inverted during the 2020 Illinois stay
at home order, with gender cohort affiliation still a strong yet diminished
predictor. The female share of Hispanics dropped by about 9 percentage
points, the most of any group, followed by an eight percentage point fall by
White females.

Figure 2 shows that the median poverty rate of the home zip codes of motorists
involved in crashes remained remarkably steady at just below the state average
of 11.7% in the four years prior to 2020. Post intervention, the median poverty
rate of those involved in crashes climbed more than four percentage points to
nearly 15%, similar to other findings (Huang et al. 2020; Lin, Shi, and Li 2021).
Motorists from zip codes with poverty rates greater than the state average also
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Figure 1. Crash involvement within race/ethnicity by gender limited to Illinois stay at home order dates for each calendar
year (March 21 — May 29, 2020)*

*Pearson chi-square tests for independence for each year, p < 0.05

increased their share of fatal and severe injury crashes in 2020 from an average
of 44% to 49%, and from an average of under 50% to 60%, respectively when
compared to previous years (p <0.00). So motorists from zip codes with higher
than average poverty rates were disproportionately involved in all MVC types,
and they increased their share of fatalities, and they increased their share of
severe injuries relative to the prior four year mean.

Table 1 shows the odds ratios of the 12 variables used to study the crash
characteristics related to each combination of race/ethnicity and gender
(dependent variables). All variables are structured to be binary where a 1
represents an affirmative of the variable name. Odds ratios of greater than
one imply an increased likelihood of the dependent variable being true, while
those less than one imply a decreased likelihood. Results suggest speeding was
a significant predictor of White males being in a MVC during the 2020 stay
at home order, where previously it was not, consistent with other speeding
studies (Lee, Porr, and Miller 2020; Liao and Lowry 2021; Stiles et al. 2021).
Conversely, speeding correlates with a diminished likelihood of White females’
MVC involvement where it did not previously. Severe injury was significantly
associated with White males pre and post intervention, while it was only
significantly associated with Hispanic males post intervention. Among the
strongest associations predicted by the model is the relationship between Black
males and females involved in MVCs and above average poverty levels across all
years of study.
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Median Poverty Rate of all Crash Victims and Share of
Severe/Fatal Injury Among Victims in High Poverty Zip Codes
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Figure 2. Median poverty rate of all crash victims by home zip code and share of severe and fatal injury among crash
victims in zip codes of above average poverty*

*2019 American Community Survey 5-year estimates

Black Male White Male Hispanic Male Black Female White Fermale Hispanic Female

2016-19 2020 |2016-19 2020 |2016-19 2020 |2016-19 2020 |2016-19 2020 |2016-19 2020

Distracted | 0.789 0.791 1.044 1.309 0.737 0.632 0.903 0.622 1.268 1.619 0.803 0.965
Speed 0.967 1.008 1.014 1.222 1.053 1.163 0.935 0.843 1.024 0.823 1.025 0.851
Intersection | 0.802 0.787 0.961 1.064 0.878 0.902 0.911 0.93 1.294 1.233 1.104 1.244
Rural 0.503 0.225 1.725 3.407 0.63 0.473 0.452 0.221 1.759 1.517 0.663 0.248
Weekend 1.076 1.154 1.031 0.93 1173 1.037 0.985 1.166 0.889 0.821 1.065 0.998
Child 1.366 1.335 1.005 0.69 3.79 3.179 1.444 2.804 0.623 0.731 2.337 5.272
Adult 1.694 1.365 0.715 0.597 2.578 3.571 2.003 3.782 0.575 0.57 2.499 4.11
Severe 0.802 0.79 1.605 1.469 1.074 1.36 0.568 0.656 1.012 1.052 0.654 0.58
Paverty 2.969 2.56 0.53 0.497 1.092 1.11 3.292 2.869 0.523 0.598 0.988 0.671
Driver 0.735 0.89 1.81 1.954 1.306 0.98 0.754 0.624 0.97 0.952 0.704 0.821
Impairment | 1.461 1.563 1.864 1.453 1.501 0.794 0.527 0.611 0.67 0.785 0.323 0.617
No Safety Eq| 1.068 1.123 2.529 1.71 0.923 1.13 0.579 0.691 0.534 0.608 0.516 0.44

Table 1. Segmented binary logistic regression results*

*Numbers displayed represent the odds ratio of the coefficients; bold indicates significance at the 5% level; race/ethnicity and gender of each
block represents the dependent binary variable of each model

The above model provides no indication that females changed their behavior as
motorists in any significant manner that would lead to fewer crashes. Without
evidence of safer behavior, a reasonable assumption could be made that females
had a diminished opportunity for crash involvement — perhaps by heeding
the stay at home order and driving less. Other factors like dependent care
responsibilities, occupation type, and socioeconomic status (Weill et al. 2020)
may have also contributed to more females staying home and out of crashes.
Much more research is yet needed to better understand how the natural
experiment of 2020 impacted life in America and beyond.
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