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Abstract
The health crisis that began in early 2020 has generated a large amount of interest in
the effect of COVID-19 on public health. The majority of this work has centered around
trying to better understand how the virus spreads, where it spreads, who is at risk and
when, in order to provide evidence-based guidance to the public, and stop the
pandemic. The Centers for Disease Control have continued to report the largely
somber findings, however there are silver linings. The temporary reduction in daily
global CO2 emissions was one of these, but there are others. In this case study on
Miami-Dade County, FL, a regression discontinuity model is used to highlight
reductions in both drunk driving crashes and driving under the influence arrests. The
impact of the March 2020 lockdown order was an immediate reduction of about 26
drunk-driving crashes, and a yearly decrease of nearly 810 drunk driving crashes in
Miami-Dade County.

Introduction
As of April 30, 2021, The New York Times COVID Tracker estimates over 32 million
cases and almost 575,000 deaths as a result of the novel coronavirus (Covid in the
U.S.: Latest Map and Case Count - The New York Times (nytimes.com), accessed April
30, 2021). Around the globe, the case and death tolls are exponentially higher. The
spread of the novel virus, especially at the outset of the pandemic, resulted in public
health and government officials ushering in a range of mitigation policies with the
most restrictive being stay-at-home or lockdown orders in order to reduce cases and
deaths (Piquero & Kurland, 2021), which resulted in the closing of most businesses
(except for grocery stores and gas stations), alterations to the mode of education
instruction to an online platforms, and cessation of most of the travel industry.
Not surprisingly, medical scholars have engaged in over a year’s worth of research
trying to understand the many health-related facets and outcomes of the virus, from
spread, to treatment, to the development of vaccinations. Concurrently, social
scientists have explored how persons have been dealing with the virus and associated
lockdowns. Some of this early research showed increases in: stress, anxiety, and
depression (Ettman et al., 2020; Salari et al., 2020), certain types of criminal activity
such as domestic violence (Piquero et al., 2021) and aggravated assault and homicide
(Rosenfeld et al., 2021), alcohol use (Pollard et al., 2020), and even reports of a large
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number of excess deaths that were indirectly tied to COVID-19 but not a direct result
of the virus itself (Woolf et al., 2020). In short, and unsurprisingly, the virus and some
policy efforts have had a wide range of adverse effects on people and society more
generally.
Is it possible however, that there may have been some potential ‘positive’ outcomes
that may have been related to some policies? Initial research suggests that the
numerous stringencies put in place to curb the spread of the virus have altered routine
activity, and in turn changed the opportunity structure for particular forms of
acquisitive crime thus leading to net reductions in numerous countries around the
world (Borrion et al. 2020; Halford et al. 2020; Campedelli et al. 2021; Payne et al.
2021). Likewise, other early research has indicated that because fewer people were
driving there were, in turn, fewer traffic crashes (Saladié et al., 2020; Shilling &
Waetjen, 2020) while others reported large decreases in crashes involving injury,
distracted drivers and ambulances (see Barnes et al., 2020). These findings are not
entirely surprising as many businesses pivoted to work-from-home operations as a
result of the forced lockdown orders keeping many people off the roadways. What
remains unclear is whether these early reductions in automobile crashes was sustained
—especially with respect to crashes involving alcohol as liquor sales reportedly
increased and especially with the reopening of restaurants and bars during the latter
half of 2020 and into early 2021.
Accordingly, this paper uses data from Miami-Dade County, Florida, with a population
of over 2.7 million residents, to examine changes in alcohol-related crashes and driving
under the influence arrests from January 2016 through March 2021 in order to
examine how the pandemic lockdown and the subsequent reopening potentially
changed the course of this persistent pernicious infliction. According to the National
Highway Traffic Safety Administration, in 2019 alone there were over 10,000 drinkingrelated deaths in the United States (“Drunk Driving | NHTSA,” n.d.).
Methods
Weekly alcohol induced motor-vehicle accident counts as well driving under the
influence arrest data for Miami-Dade County from January 2016 through March 2021
were utilized for a Regression Discontinuity in Time (RDiT) model. Interrupted time
series (ITS) approaches, such as RDiT, are considered to be the strongest quasiexperimental design for evaluating the longitudinal effects of interventions, which in
this case was the lockdown and associated stringencies (Cook & Campbell, 1979). This
approach allows us to assess, in statistical terms, how the lockdown changed both
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alcohol induced motor-vehicle crashes and driving under the influence arrests,
immediately and over time and whether factors other than the intervention could
explain the change (Wagner et al., 2002).
To implement the RDiT model the entire time series was first split into the prelockdown period, all weeks up and including the week of March 22, 2020 (168 weeks),
and the after lockdown period that began the week of March 29, 2020 and lasted until
the week of March 28, 2021 (53 weeks). This start of this latter period was selected
because it was the first full week after the executive emergency order issued by the
Miami-Dade County Mayor (on March 19) and Florida Governor (on March 30) in
which all parks, beaches, recreational facilities, and all non-essential retail and
commercial establishments were closed. After segmentation, each respective series for
both the accident and arrest data was detrended and deseasonalized using Seasonal
Decomposition and Trend using Loess, a procedure critical to the successful
implementation of a RDiT (Cleveland et al., 1990; Svornos, 2016). Additional harmonic
components, fixed effects (i.e., week of the year, month, and year) as well as weekly
temperature and precipitation data from the National Oceanic and Atmospheric
Administration (NOAA) to control for factors other than the lockdown that might
explain some of the associated variance in both the alcohol-related vehicular crashes
and driving under the influence arrests. A linear model was then created for both
segments and the fitted values from each model was used for the RDiT.
Results
The results from the RDiT of both alcohol-related vehicular crashes as well as driving
under the influence arrests suggest a significant impact immediately at the start of the
lockdown period for both related categories, but also for the year following the start of
the public health measures implemented in Miami-Dade County, Florida. Figure 1
below provides a clear illustration of the difference between the period before and
after the lockdown and the fitted values and trends for both series.
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Figure 1. Regression Discontinuity in Time (RDiT) results for each of the trends
(black) for the driving under the influence arrest events and the alcohol-induced
crashes in Miami-Dade County, Florida from January 2016 to March 2021 with the
associated linear fit (red) for the pre-lockdown period and the period after the
lockdown after controlling for trend, seasonality, and numerous meteorological timevarying covariates.
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There was an immediate reduction in weekly arrests for driving under the influence of
alcohol of ~26 (-25.62, 95% CI: [-3.39, -0.09]). Similarly, ~4 (-4.17, 95% CI: [-2.71,
-5.64]) fewer alcohol-induced motor-vehicle crashes occurred in Miami-Dade County.
Over the duration of the year since the lockdown a staggering reduction of
approximately 810 fewer driving under the influence arrest events occurred (-809.75,
95% CI: [-349.09, -1270.48]), while approximately 147 alcohol-related motor-vehicle
crashes were averted (-146.26, 95% CI: [-7.16, -285.37).

Figure 2. Regression Discontinuity in Time (RDiT) coefficients and associated 95% CIs
for the immediate impact (left panel) and the impact across the entire lockdown period
(right panel) for both driving under the influence arrest events and alcohol-related
vehicular crashes.

Discussion
The novel coronavirus has been a daily feature in the lives of every citizen since the
early part of 2020. And while many adverse effects associated with the pandemic and
its lockdowns have been well documented, one could also attempt to grasp for some
potential silver lining(s). Some regard the reduction of carbon emissions generated
from the reduced use of trains, planes, and automobiles, as one such silver lining. As
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people began to work remotely from home, and for many still are, most forms of public
travel shut down or became severely constrained thus reducing carbon emissions. In
this study, we examined the extent to which reductions in alcohol-related motor vehicle
crashes could also potentially qualify as a silver lining.
Using data from Miami-Dade County, Florida, we conducted a regression discontinuity
design model and found that the impact of the March 2020 lockdown was associated
with an immediate reduction of about 26 weekly drunk-driving crashes and a yearly
decrease of nearly 810 drunk-driving crashes in the county. The many crashes,
hospitalizations, and deaths that were potentially saved as a result of the lockdown
reducing overall automobile travel in the county certainly helped to keep some people
safe, some families intact, and some innocent drivers from being injured.
This is an altogether more important finding when situated within the broader context
of public health outcomes for this past year given the fact that historically alcoholrelated motor vehicle crashes represent approximately 35% of the total number of
crashes that occur in the United States (Taylor et al. 2002). Further, and relatedly,
traffic collisions and road fatalities represent a major component of contemporary
policing and a leading source of police demand (Ratcliffe, 2021). Indeed the large
number of drink driving-related police interventions available in the ‘What Works’
crime reduction toolkit is a testament to the activity in this area (College of Policing,
n.d.). Taken together this represents a potential reduction of the hundreds of billions of
dollars borne on the public in the form of monetary costs and quality of life losses a net
reduction in alcohol-related crashes, which are both deadlier and more serious than
other crashes, additional effort should be made to estimate the extent to which such a
reduction was found across different cities and counties across the nation.
Whether these ‘averted deaths’ will continue to increase, of course, remains an open
question. While our results are constrained to one large county in the United States
and do not include data from adjacent counties nor data from other forms of
transportation (such as bicycle crashes), it still represents an important ‘win’ for public
health amid a year-long battle with the world’s most deadliest virus.
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