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ABSTRACT

Drug overdose deaths (DOD) in the last two decades have increased over 300 percent. In 2019 alone, 71,000 deaths
represented a 7% increase from the previous year. According to recent data released by the Center for Disease Control and
Prevention (CDC), 81,230 overdose deaths occurred in the United States from June 2019 to May 2020, the highest number
of DOD recorded in a 12-month period. Early 2020 saw the spread of the COVID-19 pandemic in the United States, which
CDC suggests has amplified the previously alarming rise in drug-related mortalities. A hot spot analysis of COVID-19 and
DOD rates, as well as a spatial correlation between the two datasets at the state level on a monthly time step, showed a
significant increase in DOD during the COVID-19 pandemic. This study, conducted for the period of March through July
2021, showed a spatial correlation between the two types of mortalities in the initial months of 2020. Furthermore, the hot
spots for both types of mortalities were concentrated in the northeastern states. The COVID-19 mortalities shifted southeast
in July 2020, but DOD data was unavailable for further analysis. Since DOD are a leading contributor to preventable deaths,
the results of the study may help focus the efforts of effective and innovative programs to reduce substance use disorder
and related mortality through increased access to treatment. During the pandemic, access to such facilities was reduced.
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INTRODUCTION

Drug overdose deaths* (DOD) in the United States have gained
national attention, and in 2018, a national epidemic was
declared. With more than 800,000 DOD in the United States
since 1999, the rate of DOD has dramatically increased (Centers
for Disease Control and Prevention, CDC, 2021a). According
to the CDC, in 2019 there were 71,000 DOD reported, a 7%
increase over 2018, and 2020 saw a further increase in overdose
deaths. According to the data released by the CDC National
Center for Health Statistics, approximately 68,446 deaths
occurred in the first three quarters of 2020 compared with
52,591 deaths over the same time period in 2019 (CDC, 2021b),
which represents a 26% increase in DOD in 2020 over 2019.
Health-care experts have speculated onreasons for the
increase of overdose deaths in recent years, with leading
causes being the increased availability of drugs (Cicero et al.,

@"Drug Overdose Deaths” and “Drug Overdose Mortalities” have
been used inferchangeably in this paper.

2014; Mann, 2021) and reduced awareness and public educa-
tion on substance use disorder (RHIhub, 2021), as well as
increased mental illness in the United States due to depression
and anxiety (Baumgartner & Radley, 2021). Distressed
individuals often self-medicate in their attempts to gain
relief, especially in the absence of mental health care. Thus,
the increase in DOD in 2020 could be due to the COVID-19
pandemic affecting both the social and economic aspects of
peoples’ lives (Carrasco, 2021; Czeisler et al, 2020; Mann, 2021;
Stephenson, 2020). Decreased access to medical and social
support during the pandemic may also be one of the contrib-
uting factors to the increase observed (Mann, 2021; Volkow,
2020; Weiner, 2020).

Drug overdose deaths are unevenly distributed across
the United States. Specific geographic areas, such as parts
of West, the Midwest, South, and Northeast, have reported
higher mortalities due to substance abuse than other areas
(DHEC, 2020; Tripathi, 2019), with rural areas more heavily
affected (Ghertner & Groves, 2018; Wagner et al., 2019). Simi-
larly, COVID-19 mortalities affected the nation inequitably,
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with areas in the Northeast, New Orleans, and Detroit expe-
riencing higher mortalities during the first wave before the
southern region was hit during subsequent waves (Johnson
etal, 2021). According to the American Medical Association
Issue Brief (2021), “Every state has reported a spike or increase
in overdose deaths or other problems during the COVID
pandemic.” This study aims to determine whether there is
any spatial correlation between the drug overdose deaths
and deaths due to the COVID-19 pandemic from the months
of March to July 2020.

Substance abuse disorder is a contributor to preventable
deaths. The results of the study may help focus the efforts of
effective and innovative programs to reduce substance use
disorder and related mortality through increased access to
treatment. During the pandemic, access to treatment facilities
was reduced (Volkow, 2020).

METHODS

The study was done using state-level data. The March-July
2020 COVID-19 data and the January-July 2020 drug overdose
data were downloaded from the CDC National Vital Statistics
System (NVSS) website (NVSS, 2021). The total population
data for each state was downloaded from the Census website
to calculate the crude mortality rates. To study co-location
between the two datasets, a Geographic Information System
(GIS) was used. The crude mortalities were spatially joined
with the state data using GIS software, ArcGIS Pro (ESRI).
After data preprocessing and preparation, ArcGIS Pro soft-
ware was used to create a map of statistically significant hot

and cold spots for each dataset on a monthly basis. Getis-Ord
Gi* statistic (ESRI) was used to find z-scores and p values
to identify where features with either high or low values
clustered spatially. Spatial and temporal correlations (if any)
were studied between the two datasets for each month from
March through July 2020 using the Band Collection Statistics
tool in ArcGIS Pro. States and regions with the highest DOD
during the COVID-19 months were identified. The results were
also analyzed by Census region—West, Midwest, Northeast,
and South.

RESULTS

Early in the year, there was an overall increase in drug over-
dose mortality rates in some states, but not all, when compared
with the 2019 data. By July 2020, as the pandemic progressed,
almost all states showed an increase in drug overdose mortal-
ity compared with the same months in 2019. In other words,
even states that were showing success in their efforts to reduce
overdose deaths started experiencing an increase in DOD as
the pandemic continued. Figure 1 shows the steady increase
in the number of states experiencing higher DOD in 2020 as
the COVID-19 pandemic progressed.

Regional Analysis

The mortalities under each dataset were analyzed to see
whether the states that were hit hard by the pandemic also
experienced higher DOD. At the national level, five of the
top ten locales that experienced higher COVID-19 mortalities
also experienced higher drug overdose mortalities. Those
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locales were District of Columbia, Maryland, Pennsylvania,
Connecticut, and Louisiana. New Jersey, in the Northeast
region, recorded the highest COVID-19 mortalities during
the initial period (January-July), while Washington D.C.
had the highest drug overdose mortalities during the
same period (January-July). Comparing the drug overdose
mortalities in 2019 and 2020, most of the states showed an
increase as the pandemic progressed. Analysis of the Census
Regions showed that states with the highest drug overdose
mortalities coincided with the states with highest COVID-19
mortalities. Table I shows the top five states with the highest
mortalities in both datasets. The states in bold are present
in both datasets.

Spatial Analysis to Study Co-Location

There was a spatial correlation between drug overdose
mortalities and COVID-19 mortalities in all the months that
were studied (March-July 2020) except for the last month
for which data was available (July). The spatial correlation
between drug overdose mortalities and COVID-19 mortali-
ties was weak positive for March and June (0.3 for both) and
moderate positive for April and May (0.4 for both), while July
showed a very weak positive correlation (0.1). Mortality hot
spots with >90% confidence levels for both causes of death

TABLE I Regional breakdown of the top five states with highest
mortalities from DOD and the COVID-19 pandemic

Regions  Top 5 locales per region  Top 5 locales per region
for overdose morta?ity for COVID-19 mortality
Northeast CT, MA, NJ, PA, RI CT, MA, NJ, NY, RI
Midwest IL, IN, MI, MO, OH IA, IL, IN, MI, OH
West AZ, CO, NM, NV, WA AZ, CA, CO, NM, NV
South DC, DE, MD, TN, WV DC, DE, LA, MD, MS

Note: The states that overlap between the two datasets are in bold.

are shown (Figure 2). Drug overdose mortality showed very
little change during the months observed, but COVID-19
mortality changed hot spots month to month with the biggest
change in July as southern states began to experience more
deaths due to COVID-19.

DISCUSSION

The study showed that the COVID-19 pandemic was associ-
ated with increased mortality rates over time in most states.
An examination of drug overdose mortality in the study
period showed that the hot spots initially followed the
COVID-19 hot spots, but in July, COVID-19 mortality shifted
to the southern belt of the United States. A limitation of this
study is that full drug mortality data for 2020 was not avail-
able. Therefore, this analysis should be repeated when full
2020 drug overdose mortality data is released by the CDC.

CONCLUSION

The study showed that drug overdose deaths increased dur-
ing the COVID-19 pandemic. Although there was a moderate
to weak positive spatial correlation between the two types of
mortalities in the initial months, the COVID-19 mortalities
shifted to the southern region in July. Drug overdose mortal-
ity data was not available beyond July 2020 to see whether
those mortality rates also followed the same regional pattern.
Other studies suggest that COVID-19 affected the lives of
people both socially and economically, causing distress
(Carrasco, 2021), which may have increased drug usage or
perhaps reduced access to drug treatment and social service
supports (Mann, 2021; RHIhub, 2021). Meanwhile, the COVID-
19 death rates fluctuated by state depending on local weather,
testing, treatment, and policies such as mask mandates and
closure of businesses. Early in the pandemic, strict lockdowns
and quarantines may have made substance use disorder treat-
ments hard to access (Volkow, 2020). The shifting treatment
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FIGURE 2 Monthly hot spot analysis of DOD and COVID-19 mortalities. DOD = drug overdose deaths.
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to available online providers and the lack of usual in-person
meetings may also have had effects on patients who did not
trust unfamiliar providers and treatment methods (Weiner,
2020). Another reason for many patients to not seek in-person
substance use disorder treatment during the pandemic was
the fear of contracting COVID-19 (Weiner, 2020). However,
towards the end of 2020, policy changes helped those with
substance use disorder by allowing changes in reimburse-
ment rules, allowing telehealth, combining telemedicine
with street access to people with limited access to internet,
expanding access to medications for substance use disorders,
and other policy changes such as suspending certain waiver
requirements to provide greater access to buprenorphine
(Baumgartner & Radley, 2021; Volkow, 2020; Weiner, 2020).
This may affect the co-location of drug overdose mortali-
ties and COVID-19 mortalities. Further analysis should be
continued when full 2020 drug overdose mortality data are
released by the CDC.

Recommendations
Once the final data from 2020 are available, it will be important
to see whether the hot spots for drug-related deaths moved
to southern regions along with the hot spots for COVID-19-
related deaths. It is important to carry out policy analysis
to determine whether the changes influenced by COVID-19
to improve access to drug treatment had a beneficial effect on
overdose mortality rates. These changes in rules for access to
drug treatment may be continued after the pandemic is over
in order to improve delivery of care and services to those at
risk for DOD, thereby preventing more of these deaths.
Evidence-based prevention and response strategies,
including substance use disorder treatment and overdose
prevention and response efforts focused on polysub-
stance use, must be adapted to address the changing drug
overdose epidemic.

Limitations

The data availability was the biggest limitation for this study
because of the >6-month lag in availability of drug overdose
mortality data. Drug overdose data from 2020 were avail-
able at the state level but not at the county level, which also
hindered the timely identification of hot spots within states
that might have helped locales to concentrate service delivery
where needed. In addition, the drug overdose mortality data
did notinclude any demographic information that might have
allowed study of the correlation between COVID-19 mortali-
ties and drug overdose mortalities for different segments of
the population.
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