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Increase in Diabetes Mortality
Associated With COVID-19 Pandemic in

the U.S.

Diabetes Care 2021;44:e146—e147 | https.//doi.org/10.2337/dc21-0213

The coronavirus disease 2019 (COVID-19)
pandemic has claimed a notable number
of deaths in the U.S. The COVID-19
death toll could not wholly explain the
substantial increase in all-cause mortal-
ity during the pandemic (1), suggesting
that the pandemic has indirect impacts
on susceptible populations with underly-
ing medical problems, such as cardiovas-
cular diseases (2). Diabetes is a chronic
iliness that requires continuing close
monitoring, primary care support, and
medication. Due to fear of COVID-19 in-
fection and lack of health care resour-
ces, patients with diabetes might die
prematurely without timely treatment.
Accordingly, we aimed to assess wheth-
er diabetes mortality changed during
the pandemic period in the U.S.

We obtained weekly death data be-
tween 1 January 2015 and 2 November
2020 from the National Center for
Health Statistics, Centers for Disease
Control and Prevention (3). Deaths from
diabetes were coded as E10-E14 accord-
ing to the tenth revision of International
Classification of Diseases. We excluded
deaths with an underlying cause of COV-
ID-19 from our analyses, as we aimed to
investigate the indirect effect of the pan-
demic. This study was exempted from

institutional review board approval be-
cause we used publicly available data
without personal identification.

We included 39 states or cities in the
analysis after excluding states or cities
with missing data. Considering early
surges in COVID-19 cases and imple-
mentation of stay-at-home orders (2),
we defined the prepandemic period
from 1 January to 17 March 2020 and
the pandemic period from 18 March to
3 November 2020. To explore the time
course of the pandemic impacts, we
further divided the pandemic period
into early pandemic (18 March to
2 June 2020) and later pandemic period
(3 June to 3 November 2020). We used
a Poisson regression separately for each
state/city to compare death rates dur-
ing the pandemic period to those in the
prepandemic period in 2020. We used a
similar approach to compare death
rates between the same two time peri-
ods in 2015-2019. We then calculated
the ratio of the relative change in death
rates in 2020 versus the relative change
in death rates in 2015-2019. This ap-
proach allows us to estimate the
increase in diabetes deaths associated
with the pandemic while controlling for
seasonal variations in deaths and
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variables that do not change markedly
with time, such as age, sex, and race.
We conducted all analyses in R soft-
ware (version 3.6.1).

We documented 82,928 deaths due to
diabetes between 1 January and 3 Novem-
ber 2020, of which 62,561 cases occurred
during the pandemic period. Of the 39
states or cities, we observed an increase
in diabetes mortality associated with the
pandemic overall (relative change in
death rates 1.19 [95% Cl 1.13, 1.25]) and
in 24 states, with the highest ratio of rela-
tive change in death rates in Mississippi
(146 [95% CI 1.23, 1.72]), followed by
New Jersey (1.44 [95% Cl 1.08, 1.91]) (Fig.
1). The increase in diabetes mortality was
more pronounced during the early pan-
demic versus later pandemic period.

We observed an apparent increase in
deaths due to diabetes during the pan-
demic period in most U.S. states or cit-
ies, suggesting the indirect impacts of
the COVID-19 pandemic on routine di-
abetes care. Several hypotheses might
explain the increase in diabetes mor-
tality associated with the pandemic.
First, patients with severe diabetic
symptoms might hesitate to receive
medical services in the hospital due
to concerns about the in-hospital
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A Pandemic period (March 18 to November 3, 2020)

Relative change in

death rate in 2015-2019" in 2020

Relative change in death rate Ratio of relative change

in death rates in 2020

Jurisdiction (3/18-11/3vs. 1/1-3/17)  (3/18-11/3 vs. 1/1-3/17) versus 2015-2019%
(95% CI) (95% CI) (95% CI)

‘Alabama 0.81 (0.76, 0.85) 1.06 (0.94, 1.20) 131 (115, 1.50)
Arizona 0.84 (0.80, 0.88) 0.98 (0.87, 1.10) 1.16 (1.03, 1.32)
Arkansas 0.89 (0.84,0.95) 1.05 (0.90, 1.24) 118 (0.99, 1.40)
California 0.82 (0.80, 0.84) 0.96 (0.90, 1.02) 1.17 (1.10, 1.26)
Colorado 0.87 (0.82,0.93) 1.04 (0.89, 1.21) 1.19 (1,01, 1.41)
Connecticut 0.95 (0.89, 1.01) 1.06 (0.92, 1.21) 1.1 (0.95, 1.29)
Florida 0.88 (0.85,0.90) 1.08 (1.00, 1.16) 123 (1.14,1.33)
Georgia 0.86 (0.83,0.90) 1.00 (0.91, 1.11) 1.16 (1.05, 1.29)
Hlinois 0.87 (0.83,0.90) 1.04 (095, 1.15) 120 (1.09, 1.33)
Indiana 0.85 (0.81,0.90) 1.02(0.91, 1.15) 120 (1.05, 1.36)
Towa 0.89 (0.83,0.95) 0.98 (0.85, 1.13) 1.1 (0.95, 1.29)
Kansas 0.92 (0.86,0.98) 1.12(0.93, 1.36) 122 (1.00, 1.49)
Kentucky 0.85 (0.80,0.90) 0.88 (0.76, 1.02) 1.03 (0.89, 1.21)
Louisiana 0.88 (0.83,0.93) 1.05(0.90, 1.21) 1.19 (1.02, 1.40)
Maryland 0.86 (0.81,0.91) 1.12(0.96, 1.31) 130 (1.10, 1.53)
Massachusetts 0.83 (0.79, 0.88) 1.03 (0.87, 1.22) 124 (1.04, 1.49)
Michigan 0.88 (0.84,0.92) 1.04 (0.91, 1.20) 118 (1.02, 1.37)
Minnesota 0.89 (0.84,0.94) 0.97 (0.83, 1.13) 1.09 (0.92, 1.28)
Mississippi 0.87 (0.82,0.93) 127 (1.09, 1.48) 146 (1.23, 1.72)
Missouri 0.86 (0.82,0.91) 0.99 (0.8, 1.12) 1.15(1.01, 1.32)
Nebraska 0.96 (0.89, 1.03) 1.01 (0.86, 1.19) 1.06 (0.8, 1.26)
Nevada 0.89 (0.83,0.95) 0.85 (0.74,0.98) 0.96 (0.82, 1.12)
New Jersey 0.84 (0.80, 0.88) 120 (0.91, 1.60) 1.4 (1.08, 1.91)
New Mexico 0.91(0.86,0.97) 1.07(0.95, 1.21) 118 (1.03, 1.34)
New York State 0.88 (0.84,0.92) 1.10(0.95, 1.27) 125 (107, 1.46)
(excluding NYC)

New York City 0.86 (0.81,0.90) 1.15 (0.68, 1.95) 135 (0.79,2.29)
North Carolina 0.89 (0.85,0.92) 1.02 (0.8, 1.19) 115 (0.99, 1.35)
Ohio 0.86 (0.83,0.89) 1.06 (0.98, 1.14) 123 (1.13, 1.34)
Oklahoma 0.80 (0.75, 0.86) 0.99 (0.87, 1.14) 124 (1.07, 1.44)
Oregon 0.91(0.85,0.97) 0.94 (0.83, 1.07) 1.04 (0.90, 1.20)
Pennsylvania 0.85 (0.82,0.89) 1.00 (0.91, 1.11) 118 (1.06, 1.31)
South Carolina 0.90 (0.85,0.95) 0.96 (0.85, 1.08) 1.07 (0.94, 1.23)
Tennessee 0.88 (0.84,0.92) 1.08 (0.98, 1.18) 1.22(1.10, 1.35)
Texas 0.84 (0.82,0.87) 1.07(0.99, 1.15) 126 (1.17, 1.37)
Utah 0.95 (0.89, 1.01) 108 (0.92, 1.28) 1.15 (0.96, 1.37)
Virginia 0.90 (0.86,0.95) 0.96 (0.86, 1.07) 1.06 (0.94, 1.20)
Washington 0.90 (0.86,0.95) 0.98 (0.86, 1.11) 1.08 (0.94, 1.24)
West Virginia 0.92 (0.86,0.98) 0.81 (0.72,0.92) 0.89 (0.77, 1.02)
Wisconsin 0.88 (0.83,0.93) 0.95 (0.82, 1.10) 1.08 (0.93, 1.27)
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Figure 1—Change in diabetes death rates associated with the COVID-19 pandemic in the U.S. over the pandemic period (A), the early pandemic pe-
riod (B), and the later pandemic period (C). States in gray indicate missing data. NYC, New York City. *Ratio of weekly death rate (per 100,000 popu-
lation) from 18 March to 3 November vs. 1 January to 17 March in 2015-2019. tRatio of weekly death rate (per 100,000 population) from
18 March to 3 November vs. 1 January to 17 March in 2020. $Ratio of the relative change in death rates in 2020 (18 March to 3 November 3 vs. 1
January to 17 March 17) vs. the change in death rates in 2015-2019 (18 March to 3 November vs. 1 January to 17 March). This ratio indicates the
relative change in death rates of patients with diabetes attributable to the pandemic compared with the historical level.

transmission of COVID-19. Second, pa-
tients with diabetes might be dis-
charged prematurely because the
COVID-19 crush overwhelmed hospitals.
Third, the restrictions in outpatient care
for diabetes and potential delays in
emergency medical service might contrib-
ute to the increased death toll of diabe-
tes, especially in states or cities that
were hardest hit by the pandemic (4).
Fourth, the suboptimal management of
patients with diabetes could reduce life
quality and, therefore, increase mortality
(5). We note that the impacts in the later
pandemic period are relatively mild com-
pared with those in the early pandemic
period in most states, which might be ex-
plained by the relief of medical resource
shortages and better management during
the midpandemic period. The limitation of
this study is the use of provisional data to
ascertain diabetes mortality, which might
be incomplete due to reporting delays.
However, we used data up to 3 November
2020 to minimize the effects of delays in
reporting.

In conclusion, we observed a substan-
tial increase in deaths due to diabetes
during the pandemic period in most U.S.
states or cities. We highlighted the impor-
tance of diabetes care and management,
especially in cities suffering rising cases of
COVID-19. The impacts of the pandemic
on patients with diabetes should consider
both direct and indirect contributions.

Funding: J.R. was supported by SJTU Initia-
tion Program for New Youth Teachers (No.
21X01050193).

Duality of Interest. No potential conflicts of
interest relevant to this article were reported.
Author Contributions. J.R. designed the
study, contributed to data analysis, and wrote
the manuscript. S.Z. researched data and con-
tributed to data analysis. L.H. researched
data and contributed to discussion. Y.G. re-
viewed/edited the manuscript. M.K.C.C.
contributed to data analysis and discus-
sion. W.C. contributed to discussion and re-
viewed/edited the manuscript. S.S.
designed the study and reviewed/edited
the manuscript. All authors gave final ap-
proval for publication. J.R. is the guarantor

of this work and, as such, had full access
to all the data in the study and take re-
sponsibility for the integrity of the data
and the accuracy of the data analysis.

References

1. Woolf SH, Chapman DA, Sabo RT, Weinberger
DM, Hill L. Excess deaths from COVID-19 and
other causes, March-April 2020. JAMA 2020;
324:510-513

2. Wadhera RK, Shen C, Gondi S, Chen S, Kazi DS,
Yeh RW. Cardiovascular deaths during the COVID-
19 pandemic in the United States. J Am Coll
Cardiol 2021;77:159-169

3. Centers for Disease Control and Prevention.
Weekly counts of death by jurisdiction and cause
of death 2020, 2021. Accessed 15 March 2021.
Available from https://data.cdc.gov/NCHS/Wee
kly-counts-of-death-by-jurisdiction-and-cause-
0/u6jv-9ijr

4. Bonora BM, Morieri ML, Avogaro A, Fadini GP.
The toll of lockdown against COVID-19 on
diabetes outpatient care: analysis from an
outbreak area in northeast Italy. Diabetes Care
2021;44:e18-€21

5. Caruso P, Longo M, Signoriello S, et al.
Diabetic foot problems during the COVID-19
pandemic in a tertiary care center: the
emergency among the emergencies. Diabetes
Care 2020;43:e123-e124

el47

20z 14dy 0 U0 1s8n6 Aq Jpd'€LZ0LZOP/ZL0EED/OY LS/ LIy y/IPd-0loILIE/0180/WO0 IEYOIOA|IS BPEY/:d)IY WO} PAPEC|UMOQ


https://data.cdc.gov/NCHS/Weekly-counts-of-death-by-jurisdiction-and-cause-o/u6jv-9ijr
https://data.cdc.gov/NCHS/Weekly-counts-of-death-by-jurisdiction-and-cause-o/u6jv-9ijr
https://data.cdc.gov/NCHS/Weekly-counts-of-death-by-jurisdiction-and-cause-o/u6jv-9ijr

