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All-Cause Excess Mortality and COVID-19–Related
Mortality Among US Adults Aged 25-44 Years,
March-July 2020
Coronavirus disease 2019 (COVID-19) has caused a marked in-
crease in all-cause deaths in the US, mostly among older adults.1

Although the burden of COVID-19 among hospitalized younger
adults has been described, fewer data focus on mortality in this
demographic, owing to lower case-fatality rates.2

Excess mortality reflects the full burden of the pandemic
that may go uncaptured due to uncoded COVID-19 and other
pandemic-related deaths. Accordingly, we examined all-

cause excess mortality and
COVID-19–related mortality
during the early pandemic pe-
riod among adults aged 25 to
44 years. Because uninten-
tional drug overdoses are the

usual leading cause of death in this demographic, COVID-19
deaths were compared with unintentional opioid deaths.

Methods | To determine excess mortality (the gap between ob-
served and expected deaths), projected monthly expected
deaths for 2020 were calculated by applying autoregressive in-
tegrated moving averages to US population and mortality
counts (2015-2019).3 We examined 2020 population and sea-
sonal autoregressive integrated moving averages for each of
the 10 US Department of Health and Human Services (HHS) re-
gions, which comprise the entire US and are the smallest sub-
divisions for which 2020 age-stratified COVID-19 mortality data
are currently available from the National Center for Health Sta-
tistics. Population covariates were used to calculate 95% CIs
for expected deaths.

Observed all-cause mortality and COVID-19 mortality
(coded as either “underlying cause” or “multiple cause” of
death) for March 1, 2020, to July 31, 2020, were obtained from
provisional National Center for Health Statistics data (re-
leased October 28, 2020).4 Unintentional opioid overdose death
counts (International Statistical Classification of Diseases and
Related Health Problems, Tenth Revision codes X41-X44,
Y11-Y15, and T40.0-6) for the corresponding period of 2018 (the
most recently available data) were assembled for each HHS
region.3 Incident rates per 100 000 person-months with 95%
CIs were calculated for COVID-19 and unintentional opioid
deaths using SAS, version 9.4. Statistical significance was de-
fined as a 95% CI that excluded the null value.

This study used publicly available data and was not sub-
ject to institutional review approval.

Results | From March 1, 2020, to July 31, 2020, a total of 76 088
all-cause deaths occurred among US adults aged 25 to 44 years,
which was 11 899 more than the expected 64 189 deaths

(incident rate ratio, 1.19 [95% CI, 1.14-1.23]; Table). Nation-
ally, excess mortality occurred in every month of the study pe-
riod and overall in every HHS region (Table and eTable in the
Supplement). Among adults aged 25 to 44 years, 4535 COVID-19
deaths were recorded, accounting for 38% (95% CI, 32%-
48%) of the measured excess mortality.

During surges in HHS Region 2 (New York, New Jersey), the
incident rate for all-cause mortality was 2.30 (95% CI, 2.03-
2.66) and 80% of deaths were related to COVID-19; during
surges in HHS Region 6 (Arkansas, Louisiana, New Mexico,
Oklahoma, Texas), the incident rate was 1.46 (95% CI, 1.33-
1.63) and 48% were related to COVID-19; and during surges in
HHS Region 9 (Arizona, California, Hawaii, Nevada), the inci-
dent rate was 1.47 (95% CI, 1.36-1.59) and 40% were attrib-
uted to COVID-19.

In contrast, from March through July 2018, a total of 10 347
unintentional opioid deaths occurred among US adults aged
25 to 44 years. Deaths due to COVID-19 exceeded 2018 unin-
tentional opioid deaths during 1 month in 2020 in HHS Re-
gion 2 (April), HHS Region 6 (July), and HHS Region 9 (July)
and either exceeded (HHS Region 6) or were similar to (HHS
Regions 2 and 9) unintentional opioid deaths during the en-
tire study period (Table).

Discussion | The COVID-19 pandemic was associated with in-
creases in all-cause mortality among US adults aged 25 to 44
years from March through July 2020. In 3 HHS regions,
COVID-19 deaths were similar to or exceeded unintentional opi-
oid overdoses that occurred during several corresponding
months of 2018.

Only 38% of all-cause excess deaths in adults aged 25 to
44 years recorded during the pandemic were attributed di-
rectly to COVID-19. Although the remaining excess deaths are
unexplained, inadequate testing in this otherwise healthy
demographic likely contributed. These results suggest that
COVID-19–related mortality may have been underdetected in
this population.

This study has limitations. The provisional data used rep-
resent lower-bound estimates due to reporting lags, necessitat-
ing future updates. Additionally, although COVID-19 deaths ex-
ceeded unintentional opioid deaths in 2018 in some areas, it is
possible that simultaneous increases in opioid deaths may have
occurred during the pandemic period, making it less clear which
of these 2 diseases represents the current leading cause of death
among younger adults in areas experiencing COVID-19 surges.
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COMMENT & RESPONSE

Risk of Spinal Hematoma After Lumbar Puncture
To the Editor The recently published article by Dr Bodilsen and
colleagues reported the association between lumbar punc-
ture and spinal hematoma in patients with coagulopathy.1

When interpreting their results, some issues should be con-

sidered. First, this study defined spinal hematoma based on
diagnosis codes regarding spinal hematoma–related symp-
toms or treatments. The diagnosis of spinal hematoma should
be based on neuroimaging data, including magnetic reso-
nance imaging and computed tomographic scan results2 since
diagnosis codes without regard to neuroimaging data may
cause a misdiagnosis of spinal hematoma. Second, the loca-
tion of lumbar puncture–related spinal hematoma was not
mentioned in this article. The location of spinal hematoma
(eg, lumbar, cervical, thoracic, epidural, intradural, subarach-
noid) may affect the outcome of spinal hematoma2 so should
have be included in this study. Third, because differentiating
traumatic spinal tap from subarachnoid hemorrhage can be dif-
ficult in clinical practice,3 the authors should have more clearly
stated how these conditions were distinguished. Fourth, this
article did not include cases with failed attempts of lumbar
puncture. Among patients with successful lumbar puncture,
some may have to undergo multiple attempts, which can be
associated with higher risk of lumbar puncture–related in-
jury. Fifth, although not mentioned in this study, in clinical
practice, some patients may have more than 1 coagulation dis-
order, such as thrombocytopenia and an increased interna-
tional normalized ratio, which may increase their risk of spi-
nal hematoma.

In summary, while this study can aid in decision-making,
the safety of lumbar puncture in patients with coagulopathy
deserves further investigation via prospective studies and clini-
cal trials.

Tao Xu, PhD
You Wang, MD
Yangmei Chen, PhD
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To the Editor Dr Bodilsen and colleagues showed very low rates
of spinal hematoma in patients both with and without coag-
ulopathy in their large patient cohort.1 In a subgroup analysis
of 1694 lumbar punctures among 1237 patients, the authors re-
ported that the median needle size was 22 gauge (interquar-
tile range, 22-22), and listed the number of procedures per-
formed with traumatic vs atraumatic needles. Needle size and
the use of atraumatic pencil-point needles have been previ-
ously shown to modulate the risk of other post–lumbar punc-
ture complications; the use of smaller, atraumatic needles re-
duces the risk of complications such as postdural puncture
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