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Alcohol-Related Deaths During the COVID-19
Pandemic
Research suggests that alcohol consumption and related
harms increased during the first year of the COVID-19 pan-
demic. Studies reported increases in drinking to cope with

stress,1 transplants for alco-
hol-associated liver disease,2

and emergency department
visits for alcohol withdrawal.3

We examined mortality data to assess whether alcohol-
related deaths increased during the pandemic as well.

Methods | US mortality data from the National Center for Health
Statistics were used to compare numbers and rates of alcohol-
related and all-cause deaths among all individuals 16 years
or older in 2019 and 2020. Provisional data for the first half
of 2021 (as of January 2022) were obtained from the Centers
for Disease Control and Prevention Wide-ranging Online
Data for Epidemiologic Research. The National Institutes of
Health Office of Intramural Research deemed the project ex-
empt from institutional review board oversight.

Death certificates list an underlying cause and up to 20
multiple (contributing) causes. Deaths were identified as

alcohol-related if an alcohol-induced cause was listed as an un-
derlying or contributing cause (Supplement).4 Age-adjusted
rates were calculated using the 2000 US Standard Popula-
tion. For age groups, age-specific rates were presented in-
stead. Comparisons between rates in 2019 and 2020 overall
and by age group and sex were conducted with SAS, version
9.4 (TS Level 1M3) using 2-tailed z tests with an α level of .05.

Results | The number of deaths involving alcohol increased be-
tween 2019 and 2020 (from 78 927 to 99 017 [relative change,
25.5%]), as did the age-adjusted rate (from 27.3 to 34.4 per
100 000 [relative change, 25.9%]) (Table). Comparatively,
deaths from all causes had smaller relative increases in num-
ber (from 2 823 460 to 3 353 547 [18.8%]) and rate (from 938.3
to 1094.3 per 100 000 [16.6%]). Alcohol-related deaths ac-
counted for 2.8% of all deaths in 2019 and 3.0% in 2020.

The Figure presents the number of alcohol-related deaths
in 2019 and 2020 by month, with provisional data included
for the first 6 months of 2021.

Rates increased for all age groups, with the largest in-
creases occurring for people aged 35 to 44 years (from 22.9 to
32.0 per 100 000 [39.7%]) and 25 to 34 years (from 11.8 to 16.1
per 100 000 [37.0%]). Increases in rates were similar for fe-
males (from 13.7 to 17.5 per 100 000 [27.3%]) and males (from
42.1 to 52.6 per 100 000 [25.1%]) (Table).
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Table. Number and Rate of Alcohol-Related Deaths Among People 16 Years and Older in the US in 2019 and 2020

Demographics

No. of deaths Death rate (95% CI)a,b

Rate difference
(95% CI)c,d,e P valuee

Relative
change, %d,f2019 2020 2019 2020

Deaths from all
causes

2 823 460 3 353 547 938.3 (937.2-939.4) 1094.3 (1093.1-1095.5) 156.0 (154.4-157.6) <.001 16.6

Alcohol-related
deaths

78 927 99 017 27.3 (27.1-27.5) 34.4 (34.2-34.6) 7.1 (6.8-7.4) <.001 25.9

Sex

Female 19 983 25 328 13.7 (13.5-13.9) 17.5 (17.2-17.7) 3.7 (3.4-4.0) <.001 27.3

Male 58 944 73 689 42.1 (41.7-42.4) 52.6 (52.2-53.0) 10.6 (10.0-11.1) <.001 25.1

Age groups, yg

16-20 257 333 1.2 (1.1-1.4) 1.6 (1.4-1.7) 0.4 (0.1-0.6) .002 29.8

21-24 857 1069 4.9 (4.6-5.3) 6.2 (5.8-6.6) 1.3 (0.8-1.8) <.001 25.6

25-34 5413 7427 11.8 (11.5-12.1) 16.1 (15.8-16.5) 4.4 (3.9-4.8) <.001 37.0

35-44 9550 13 490 22.9 (22.5-23.4) 32.0 (31.5-32.6) 9.1 (8.4-9.8) <.001 39.7

45-54 16 675 20 243 40.8 (40.2-41.4) 50.1 (49.5-50.8) 9.3 (8.4-10.3) <.001 22.9

55-64 26 187 31 846 61.7 (61.0-62.5) 75.1 (74.3-75.9) 13.4 (12.3-14.5) <.001 21.7

65-74 14 606 18 252 46.4 (45.7-47.2) 56.1 (55.3-56.9) 9.7 (8.6-10.8) <.001 20.8

≥75 5382 6357 23.9 (23.2-24.5) 27.5 (26.8-28.2) 3.7 (2.7-4.6) <.001 15.3
a Rate per 100 000 population. All death rates are age-adjusted to the 2000 US

Standard Population, except for age groups, where age-specific death rates
are shown.

b A 95% CI was calculated as the rate +/− 1.96 times the standard error. A standard
error was calculated following the technical guidance of the National Vital
Statistics Reports to take into account random variation (Supplement).

c A rate difference was calculated as the 2020 death rate minus the 2019
death rate.

d Numbers were not rounded until the end, so they can be slightly different
from the numbers directly calculated from the table.

e A 95% CI and P value were obtained from a 2-tailed z test with an α level of .05
(Supplement).

f A relative change was calculated as the rate difference divided by the 2019
death rate.

g Age on some death certificates was unknown, so numbers may not sum to total.
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The number of deaths with an underlying cause of
alcohol-associated liver diseases increased from 24 106 to
29 504 (22.4%) and the number of deaths with an underly-
ing cause of alcohol-related mental and behavioral disor-
ders increased from 11 261 to 15 211 (35.1%). Opioid overdose
deaths involving alcohol as a contributing cause increased
from 8503 to 11 969 (40.8%). Deaths in which alcohol con-
tributed to overdoses specifically on synthetic opioids other
than methadone (eg, fentanyl) increased from 6302 to
10 032 (59.2%).

During 2020, a total of 2042 death certificates listed alco-
hol and COVID-19 as causes (1475 listed COVID-19 as the un-
derlying cause, 323 listed alcohol as the underlying cause). As
such, only a small proportion of the increase in alcohol-
related deaths involved COVID-19 directly.

Discussion | The number and rate of alcohol-related deaths in-
creased approximately 25% between 2019 and 2020, the first
year of the COVID-19 pandemic. Rates increased prior to the
pandemic, but less rapidly (2.2% mean annual percent change
between 1999 and 20174). The rate increase for alcohol-
related deaths in 2020 outpaced the increase in all-cause mor-
tality, which was 16.6%.

Previous reports suggest the number of opioid overdose
deaths increased 38% in 2020, with a 55% increase in deaths
involving synthetic opioids such as fentanyl.5 There were simi-
lar increases in the number of deaths in which alcohol con-
tributed to overdoses of opioids (40.8%) and, specifically, syn-
thetic opioids (59.2%).

Deaths involving alcohol reflect hidden tolls of the pan-
demic. Increased drinking to cope with pandemic-related
stressors, shifting alcohol policies, and disrupted treatment
access are all possible contributing factors.1 Whether
alcohol-related deaths will decline as the pandemic wanes,
and whether policy changes could help reduce such deaths,
warrants consideration.

Study limitations include inaccurate death certificates,
such as underreporting of alcohol involvement,6 and unclear

causal relationships among listed causes of deaths. Provi-
sional data are subject to change when more death certifi-
cates are processed.
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Figure. Monthly Alcohol-Related Deaths Among People 16 Years and Older
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The dotted vertical lines indicate
important dates in the US at the
beginning of the COVID-19 pandemic.
Deaths increased in the spring of
2020 as the pandemic unfolded, and
the number of deaths remained
elevated in the first half of 2021.
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COMMENT & RESPONSE

The Prevalence and Treatment of Diabetes in China
From 2013 to 2018
To the Editor A recent article1 estimated trends in prevalence,
awareness, treatment, and risk factors for diabetes in China
from 2013 to 2018 based on national data. However, we have
some concerns about this study.

First, over the past decade, the aging of China’s popula-
tion has continued to increase, with the median age rising by
at least 3 years.2 However, the median age enrolled in this study1

in 2018 (51.3 years) was lower than in 2013 (55.8 years). We there-
fore suspect that the demographic of the enrolled population
differed substantially from the current population in China.

Second, we have questions about the use of a multistage
stratified sampling framework in this study.1 Was the initial
screening list randomly selected based on all residents of a site?
Did the process take into account factors such as sex, age, or
urban and rural areas? Did the complete information report-
ing rates vary by province? Because the demographic fea-
tures of those who participated in the study1 appeared differ-
ent from the target population, it seems hard to believe that
individuals who opted not to consent were random, which
could lead to selection bias.

The aging of China’s population is a major contributor to
the epidemic of diabetes in China, with older adults represent-
ing one of the fastest-growing segments of the patient popu-
lation with diabetes.2-5 Thus, comprehensive actions are
needed to address China’s national diabetes burden from
health, economic, and social perspectives.
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In Reply Dr Tu and colleagues raise some methodological ques-
tions about the field surveys that collected the data used in our
study1 and how to interpret some of the reported results. Our
study used China Chronic Disease and Risk Factors Surveil-
lance (CCDRFS) data, which were collected by the National Cen-
ter for Chronic and Noncommunicable Disease Control and Pre-
vention, Chinese Center for Disease Control and Prevention,
and the local centers for disease control. The surveys were de-
signed and carried out using scientifically robust methodol-
ogy and a standardized protocol, some details of which were
previously published.2

First, Tu and colleagues suggest that the age distribution
of samples in the CCDRFS data might not accurately repre-
sent the Chinese population, so our reported prevalence esti-
mates may not have reflected true prevalence. The CCDRFS
data set was designed to collect nationally representative data
based on a complex sampling design, and related sampling
weights have been generated. These sample weights were used
in our analysis to provide nationally representative esti-
mates. The prevalence from the 2 waves of surveys in 2013 and
2018 was a weighted prevalence using the age and sex profile
from the 2010 sixth census in China, as explained in the foot-
note of Table 2 in the article.1

Second, the CCDRFS data set used a complex weighted
sampling approach in 2 steps: first, household-level selec-
tion, then individual-level selection. The household selec-
tion adhered to a computer-assisted full randomization in both
waves. The individual-level selection used different meth-
ods in the 2 waves. In the 2013 survey, 1 participant aged 18
years or older was randomly selected from each household
using the kidney chromophobe (KICH) table. In the 2018 sur-
vey, all adults who met the inclusion criteria in selected house-
holds were enrolled. The complex weighted approach took into
consideration the sampling weight, nonresponse rate, and
population adjustment to ensure the nationally and provin-
cially representativeness of the data. Greater than 90% re-
sponse rates and good quality control were achieved in all prov-
inces. The response rates were similar across the provinces,
and there was no selection bias.

Third, we agree that the prevalence of diabetes increases
with age and that aging may be an important factor in the
development of diabetes. However, we believe that the rising
obesity epidemic (at present, more than 50% of Chinese
adults are overweight or obese) and modifiable lifestyle risk
factors for diabetes, such as inadequate physical activity and
unhealthy diet, are the main drivers of the increase in diabe-
tes and prediabetes in China over the past 2 decades.3-5 We
are concerned that with limited signs of improvements in
these risk factors in China and the ongoing COVID-19 pan-
demic, which leads to changes in lifestyle including reduced
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