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ABSTRACT

Background: Alcohol-related mortality is an increasing public health concern in the United
States. To date, no study has considered trends in alcohol-related deaths during the full COVID-19

pandemic period.

Methods: We analyzed deaths from Wisconsin vital statistics to explore the relationship between

the pandemic period and any changes in alcohol-related mortality.

Results: In Wisconsin, the pandemic period was associated with additional alcohol-related mor-

tality above and beyond a previously reported upward trend.

Discussion: We show that the COVID-19 pandemic was associated with exacerbated alcohol-
related mortality in Wisconsin. Alcohol use may need to be considered as an additional public

health risk in future pandemic scenarios.

BACKGROUND

Alcohol-related mortality in the United States has increased in
recent decades.! These increases are in contrast to the experience
of European nations where alcohol-related deaths have gener-
ally been in decline.2 Further, new evidence suggests an uptick
of alcohol-related mortality at the beginning of the COVID-19
pandemic,34 while findings also show a general increase in the
purchasing of alcohol during that period.> To our knowledge,
however, no study to date has considered trends in alcohol-related

mortality over the full pandemic period.
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The COVID-19 pandemic was char-
acterized by a number of factors at the
individual and societal levels that may be
associated with increased risks for alcohol-
related mortality. These include, but are
not limited to, higher anxiety and depres-
sion,67 increased suicide ideation,” and
higher levels of substance use.” Evidence
also shows that the pandemic was associ-
ated with decreased access to health ser-
vices,8 lowered access to outpatient sub-
stance use clinics,? and declines in trust in
physicians and hospitals.1o While none of
these factors in isolation is likely to con-
stitute a sufficient cause of increased alcohol-related mortality at a
population level, they are all components that may be associated
with an increased risk of alcohol-related mortality.

Since the late 1970s, Wisconsin consistently has had some of
the highest per capita levels of alcohol consumption.!! America’s
Health Rankings, using data from the Behavioral Risk Factor
Surveillance System, ranks Wisconsin among the 5 worst states
with regards to excessive drinking by adults and seniors.’2 The
prevalence of alcohol consumption and culture of drinking in
Wisconsin makes it a useful case study when considering trends in
alcohol-related mortality before, during, and after the pandemic.

A previous study explored alcohol-related mortality in
Wisconsin before the COVID-19 pandemic and demonstrated
an increasing risk of this outcome across 2 decades (2000-
2019).13 This brief report builds on that prior work and explores
the potential relationship between the pandemic and changes in
alcohol-related mortality. The present analysis uses Wisconsin
vital records data to assess: (1) if the previously reported trends in
alcohol-related mortality changed with the onset of the COVID-
19 pandemic, (2) if the pandemic period was associated with
higher alcohol-related mortality, (3) if demographic characteris-
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tics of Wi i ident iated
1(.:5 © ) lsconstn FCSI CnLs were assoctate Table. Demographic Characteristics of Wisconsin Residents Who Died from Alcohol-related Causes in the pre-
with differences in alcohol-related mor- | coviD-19 Pandemic Period (January 1, 2015 — December 30, 2019) vs the COVID-19 Pandemic Period (January
tality prior to and during the pandemic, | 12020-December 30, 2023)
and (4) whether any changes in trends Alcohol- Proportion of Alcohol-related Proportion of %2 test
appear poised to continue into the post- related Alcohol-related Deaths of Alcohol-
pp P ) p Deaths Pre- Deaths: Pre- COVID-19 related Deaths:
pandemic period. COVID-19 COVID-19 Period COVID-19 Period
N=3772 100% N=4495 100%
METHODS Race and ethnicity P<0.83
Data and Sample Black, non-Hispanic 249 6.6% 269 6.0%
We analyzed data from Wisconsin Hispanic 138 3.7% 172 3.8%
. .. . Other, non-Hispanic 149 4.0% 186 41%
vital statistics, which are housed at the White, non-Hispanic 1236 85 8% 3368 86.1%
Vital Records Office in the Wisconsin Age P<0.01
Department of Health Services (DHS). 0-17 103 27% 153 3.4%
The sample consisted of decedents who 1385_1‘2 ;ii gZ; ;%22 ﬁiz/"
. = .b7% 27
dled from January 1, 2015, through 45-54 923 24.5% 910 20.2%
December 30, 2023 (N=8267). Alcohol- 55-64 1359 36.0% 161 35.8%
related deaths were identified using the o £l 2Rl i 2
underlying cause of death field. This field o2 A
‘ . . Female 1068 28.3% 1343 29.9%
is filled out by the medical examiner or the Male 2704 7% 3152 701%
coroner on the death certificate. We used DHS region P<0.29
only deaths that were fully attributable to Northeastern 828 22.0% 1014 22.6%
0 0
lcoh I, and cained deaths fi both Northern 392 10.4% 504 11.2%
ACoROL and we fetaified deaths from bo Southeastern 1319 35.0% 1554 34.6%
chronic and acute conditions. el 727 19.3% 849 18.9%
Alcohol-related deaths from acute Western 506 13.4% 570 12.7%
. . Missing - - 4 0.1%
causes included excessive blood alcohol,
. . . Education P=0.05
alcohol poisoning, and alcohol-related sui- High school or less S 15 e T
cide. Alcohol-related deaths from chronic College/Undergrad 1259 33.4% 1587 35.3%
causes included chronic liver disease (eg, Graduate school 137 3.6% 170 3.8%
. . . Unknown 56 1.5% 90 2.0%
cirrhosis), mental disorders related to alco-
hol, and all further health disorders owing Abbreviations: DHS, Department of Health Services.
to alcohol (ie pancreatitis polyneuropa- Column percentages may not always sum to 100% due to rounding.

thy, gastritis, myopathy, cardiomyopathy,

and liver disease). We included the following underlying cause of
death codes from the International Classification of Diseases, Tenth
Revision, Clinical Modification (ICD-10-CM): F10, F10.0, F10.1,
F102, G312, G621, G721, 1426, K292, K70, K860, O354, P043,
Q860, R780, T51, X45, X65, and Y15.

Analysis

Wisconsin vital records data provide demographic variables
for decedents, including age, sex, race, ethnicity, educational
attainment, geographic classification (ie, urban vs rural), and
DHS region (5 regions throughout the state). For our analy-
sis, we determined rural and urban status using the classifica-
tions created by the Wisconsin Office of Rural Health.13 We
used chi-square tests to determine if there were significant dif-
ferences in deaths by demographic factors comparing the pre-
pandemic period (January 1, 2015—December 30, 2019) with
the period that included the COVID-19 pandemic (January 1,
2020-December 30, 2023). We modeled age-adjusted alcohol-

related mortality rates per 100 000 population for Wisconsin and

the accompanying 95% Cls using a negative-binomial distribu-
tion to assess statistical significance of differences across years.
For the population denominators, we used the resident popula-
tion data tables available from Wisconsin Interactive Statistics on
Health (WISH).14 We completed all analyses using SAS version
9.4 (SAS Institute Inc).

RESULTS

Demographic Analysis

The Table provides the results of the chi-square tests compar-
ing demographics between the pre-COVID-19 pandemic period
(2015-2019) and the period containing the pandemic (2020-
2023). Only 1 variable had statistically significant differences
across these time periods. Age was related to time period such that
those aged 35 to 44 were significantly more likely to die from
an alcohol-related reason during the pandemic than in the prior
period, and those aged 45 to 54 were significantly less likely to die

from this cause during the pandemic. Education also showed dif-
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ferences, but these did not quite reach the

threshold for statistical significance. (N=8267)

Modeled Age-adjusted Mortality Rates
The Figure shows the modeled age-adjusted

30

alcohol-related mortality rates per 100000 ”
population in Wisconsin, with accompany-

ing 95% Cls, from 2015 through 2023. As

20
reported previously, the period prior to the

pandemic (2015-2019) was characterized

by an increasing trend in alcohol-related ® i ?

mortality.’> However, our analysis shows
that a statistically significant jump in
alcohol-related mortality occurred with the
COVID-19 pandemic. In 2019, the mor-
tality rate was 16.9 per 100000 population
(95% CI, 15.9-18.0), whereas in 2020, the
mortality rate rose to 20.8 (95% CI, 19.7-
22.0). This constitutes a 23.2% increase.

2015

Figure. Age-adjusted Alcohol-Related Mortality Rate per 100 000 Population —Wisconsin, 2015-2023

2016

aIndicates a statistically significant change over the previous year (P<0.05).

2017 2018 2019 20209 2021 2022 2023

The rate increased another 9.6% in 2021
to 22.8 (95% CI, 21.6-24.1), though this increase was not sta-
tistically significant. The rate remained stable in 2022 and finally

decreased somewhat, though not significantly so, in 2023 to 21.28
(95% CI, 20.1-22.5) — a 6.5% decline.

DISCUSSION
The COVID-19 pandemic profoundly affected people in the
United States and around the world. By early 2023, COVID-
19 was responsible for an estimated 14469 deaths in Wisconsin
alone.’3 Our study shows that in Wisconsin, the pandemic also
was associated with higher levels of alcohol-related mortality.
Similar to the findings by White et al,> we found an increase
in alcohol-related mortality in Wisconsin going into the pan-
demic period from the prior year. In addition, we found that
this elevated rate held through the whole pandemic and dropped
off somewhat in the final year of that period — although this
decrease was not statistically significant. Still, it may be that
trends are edging back toward their previous trajectory. If that
is the case, however, it is only partially heartening, given the
2-decade increase in alcohol-related mortality in Wisconsin
that proceeded the pandemic!? and the national trends showing
increasing alcohol-related deaths overall.34

We cannot say specifically why alcohol-related mortality
increased during the pandemic period in Wisconsin, but there are
several factors that may have played a role. The literature shows
that the pandemic was clearly stressful for people as indicated by
higher reports of anxiety and depression,67 suicide ideation,” and
substance use.” We also know that patients had added difficulty
accessing health services® — including outpatient substance use
treatment® — and that trust in physicians and hospitals declined

during the pandemic.10 All of these factors may have amplified
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or exacerbated substance use and could have increased subse-
quent mortality risk. If so, this would be in keeping with evidence
that shows a general trend in increased alcohol sales during the
COVID-19 pandemic.

We found only 1 demographic characteristic significantly asso-
ciated with alcohol-related mortality during the pandemic period.
A higher proportion of those aged 35 to 44 and a lower proportion
of those aged 45 to 54 died of an alcohol-related reason during
that time. Additional research would be needed to tease apart the
underlying factors behind this association. Future work also may
seek to look at additional variables that might provide informa-
tion about other groups with elevated risk profiles. Our previous
study indicated differential risks for alcohol-related mortality pre-
pandemic by age, race/ethnicity, sex, and educational attainment.13
However, other social determinants of health — such as decedents’
usual occupation — have yet to be explored. Given the changes
in work that occurred during the pandemic, this area of inquiry

would be timely.

Limitations

While our findings are compelling, there are a few limitations
with our analysis. First, our data are cross-sectional and, as such,
we cannot say whether or not the COVID-19 pandemic was the
cause—indirect or otherwise—of the increased mortality dur-
ing that period. That said, however, the COVID-19 pandemic
affected global society so profoundly it would prove difficult
to find another parallel proximal cause. Moreover, while we
have shown the association between the pandemic period and
increased alcohol-related mortality, it is beyond the ability of
our study to assess the multiple potential mechanisms underly-

ing this association. It may have been stress, lack of access to
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care, policy decisions (eg, changes in masking policies or stay at
home orders), or a combination of factors that drove the associa-
tion. We leave this for future studies to consider. Additionally,
Wisconsin represents only 1 state in the union and has histori-
cally higher alcohol use than other states, making it useful to
study but not necessarily representative. Future work should
consider looking at these trends at a national level. Finally, it
may be an additional limitation of our study that we only used
fully attributable deaths from alcohol, which may underestimate

the true burden.13

CONCLUSIONS

Increasing trends in alcohol mortality are an important area of
concern for public health and the medical community. Our study
shows that the COVID-19 pandemic was associated with a period
of exacerbated alcohol mortality in Wisconsin. Our findings sug-
gest that this may be a parallel risk to the publics health that

should be considered in a future pandemic scenario.
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