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By John D. Birkmeyer, Amber Barnato, Nancy Birkmeyer, Robert Bessler, and Jonathan Skinner

The Impact Of The COVID-19

Pandemic On Hospital Admissions
In The United States

ABSTRACT Hospital admissions in the US fell dramatically with the onset
of the coronavirus disease 2019 (COVID-19) pandemic. However, little is
known about differences in admissions patterns among patient groups or
the extent of the rebound. In this study of approximately one million
medical admissions from a large, nationally representative hospitalist
group, we found that declines in non-COVID-19 admissions from February
to April 2020 were generally similar across patient demographic
subgroups and exceeded 20 percent for all primary admission diagnoses.
By late June/early July 2020, overall non-COVID-19 admissions had
rebounded to 16 percent below prepandemic baseline volume (8 percent
including COVID-19 admissions). Non-COVID-19 admissions were
substantially lower for patients residing in majority-Hispanic
neighborhoods (32 percent below baseline) and remained well below
baseline for patients with pneumonia (—44 percent), chronic obstructive
pulmonary disease/asthma (—40 percent), sepsis (—25 percent), urinary
tract infection (—24 percent), and acute ST-elevation myocardial
infarction (—22 percent). Health system leaders and public health
authorities should focus on efforts to ensure that patients with acute
medical illnesses can obtain hospital care as needed during the pandemic

to avoid adverse outcomes.

ospital admissions fell precipi-

tously with the declaration of

the coronavirus disease 2019

(COVID-19) pandemic in the

US in March 2020, with several
reports of hospitals operating atless than 50 per-
cent capacity.' Volumes fell in part because hos-
pitals purposefully curtailed elective surgery and
other noncritical medical services. But hospitals
have also reported puzzling declines in admis-
sions for acute medical illness, including stroke
and acute myocardial infarction.*® In addition to
their implications for hospital solvency,’® falling
hospitalization rates could portend substantial
harm to public health if patients defer care for
life-threatening conditions.
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Early evidence on how the first wave of the
COVID-19 pandemic has affected US hospital
admissions has thus far been limited to individ-
ual hospital systems,® Veterans Affairs patients, '
or elderly patients participating in bundled pay-
ment programs.” Much less is known about var-
iations in admissions by age, insurance cover-
age, and sociodemographic group in this initial
period of decline and during the first “rebound”
in health care use in June/July 2020."

Given the widespread uncertainty, public anx-
iety, and stay-at-home orders and other restric-
tions imposed during the initial phase of the
pandemic in April 2020, we hypothesized that
many patients with acute medical illness, wheth-
er life threatening or not, did not seek hospital
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care out of fear of contagion or concerns about
access at COVID-19-overrun hospitals.”* We also
sought to gain insights on the extent to which
patients continued to avoid hospital care as the
first phase of the pandemic receded after April,
restrictions eased, and businesses opened in
many states.

Ahigh percentage of medical admissions to US
hospitals are for conditions that are reasonably
managed at home in many circumstances.” It is
plausible that many patients, in consultation
with their physicians, made informed decisions
to defer or avoid hospitalization early during the
pandemic. Informed or not, patients’ decisions
to return to the hospital in the short and long
term may also be influenced by patients’ age,
race, ethnicity, insurance status, and income—
factors often related to trust in or access to the
health care system.'>'®

A Dbetter understanding of the impact of
COVID-19 on medical admissions over time
would provide insight to health system leaders
and public health authorities about groups of
patients at continued risk for undertreatment
of acute medical illness. In that context, we used
recent data from a large, nationally distributed
hospitalist group to examine admission patterns
during the first four months of the COVID-19
pandemic in the US.

Study Data And Methods

SETTING AND DATA Sound Physicians is a nation-
al medical group specializing in hospital medi-
cine, critical care, and emergency medicine. It
employs or contracts with almost 4,000 physi-
cians across a wide range of hospital settings—
most commonly community hospitals with 100-
500 beds. At most of the hospitals where it is
based, Sound is the exclusive hospital medicine
provider and manages the majority of hospital
admissions and discharges. Sound serves
many hospitals in states hit relatively hard by
the first COVID-19 surge, including Washington,
Michigan, and Ohio; although it serves no hos-
pitals in New York City, it serves several in the
broader metropolitan area. It is also well repre-
sented in states with lower initial COVID-19
prevalence but later surges, including Texas,
Arizona, and California.

This analysis was based on data from 201 hos-
pitals in 36 states. As detailed in the online ap-
pendix,” we excluded Sound hospital practices
not operating continuously from 2019 through
2020, those with critical care but not hospital
medicine programs, and one hospital with fewer
than fifty admissions in 2020. Our sample size
was 1,056,951, including 505,060 admissions in
2020 and 551,891 admissions in 2019.

Data used for this analysis were collated in
near-real time and derived from two sources.
First, data from hospitals’ administrative sys-
tems provide information about patients’ char-
acteristics, including age, dates of admission and
discharge, ZIP code of residence, primary payer,
and status at discharge. Second, Sound’s elec-
tronic medical record and billing platform pro-
vides clinical diagnoses (with International
Statistical Classification of Diseases and Related
Health Problems, Tenth Revision, or ICD-10
codes) supplied by treating physicians and iden-
tifies patients with COVID-19 infection. With re-
gard to the latter, physicians are prompted on
every patient admission, “Is this patient being
treated for COVID-19 infection?” For this analy-
sis we counted all patients with a “yes” response
from physicians, regardless of whether test re-
sults were positive, negative, or still pending at
discharge.

MEASURES Our primary outcome measures
were non-COVID-19 and total medical admis-
sions by week (Sunday to Saturday). A secondary
outcome was in-hospital mortality. We consid-
ered all Sound admissions from week 5 in 2020
(February 2-8) through the week 27 of the same
year (July 5-11). To adjust for seasonality in the
incidence of disease (for example, pneumonia
admissions are generally higher in February
than in June), we also calculated overall and
disease-specific admissions for weeks 5-27 in
2019 (February 3-9 through July 7-13).

For analyses of patient subgroups and in-
hospital mortality rates, we aggregated weeks
into “months” (the weekly periods correspond-
ing most closely to each month) to allow for
greater statistical power. In summarizing our
main results, we focused on three specific peri-
ods in our analysis: weeks 5-8 (February) as the
baseline period before substantive changes in
admissions; weeks 13-16 (April) as the nadir
period, when admissions sank to their lowest
level; and weeks 23-26 (four weeks in June spill-
ing into July, which we refer to as “June/July”),
which correspond to the initial rebound.

ANALYSIS In our primary analysis we normal-
ized weekly admissions using average weekly
admissions for the four weeks in February. To
adjust for seasonality in hospital admissions, we
use the corresponding week or month in 2019 as
our control. For example, suppose there were an
average of 100 admissions weekly during the
February 2020 baseline, dropping to 70 per week
in April. Suppose that in 2019 admissions had
fallen from 95 in February to 90 in April. Our
statistical comparison is for admissions in April
2020 and April 2019 (or 70/90), but with an
adjustment for the larger sample of baseline
(February) admissions in 2020 compared with
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2019 (95/100). The adjusted ratio is therefore
(70/90)*(95/100) = 0.74, or a decline of 26 per-
cent. The appendix contains further discussion
of the statistical analysis.”

SUBGROUP ANALYSIs We performed subgroup
analysis of admissions for several patient char-
acteristics. First, patients whose ZIP codes were
available in the billing data (77.4 percent) were
matched by ZIP code to census data compiled by
CUBIT Inc. We created categorical variables for
patients based on their residence in ZIP codes
with a majority (50 percent or more) of Black
residents, a majority (50 percent or more) of
Hispanic residents, or poverty rates in excess
of 25 percent. For the in-hospital mortality anal-
ysis, we also created a variable measuring wheth-
er the patient’s ZIP code was in any of these
categories.

Our ZIP code measure captured neighborhood
effects, such as a lack of access to health care,
which have been shown to exert an independent
impact on health.*"® In addition, we considered
subsets of patients with Medicaid coverage, with
“self-pay” (uninsured) status, younger than age
fifty, and age seventy or older. Finally, we con-
sidered changes in admissions by the extent to
which hospitals were directly affected by COVID-
19 admissions. For this purpose, hospitals were
grouped in quintiles on the basis of the propor-
tion of all medical admissions with suspected
COVID-19 infection for weeks 13-26.

To assess whether changes in admissions dif-
fered by medical condition or diagnosis, we
identified the twenty top medical conditions re-
sponsible for admissions to hospital medicine
practices. These conditions were defined accord-
ing to the ICD-10 codes recorded in the primary
diagnosis field in the physician’s admission bill-
ing claim (see the appendix).” These codes were
used rather than diagnosis-related groups to re-
duce clinical heterogeneity in each group and
avoid timing lags associated with the latter,
as the final diagnosis-related group is generally
determined for billing purposes well after dis-
charge.

IN-HOSPITAL MORTALITY TRENDS We examined
mortality trends to better understand changes in
illness severity. If less seriously ill patients were
disproportionately staying away from the hospi-
tal during the COVID-19 pandemic, we expected
in-hospital mortality rates to rise. We estimated a
logistic regression model for non-COVID-19 pa-
tients, adjusting for age, primary diagnosis, sex
(male, female, or missing), and whether the pa-
tient resided in a high-minority or high-poverty
ZIP code. We used corresponding 2019 in-hospi-
tal mortality rates to adjust for seasonality. The
analysis was approved by the Dartmouth College
Institutional Review Board; all statistical work
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was performed with STATA, version 16.1.
LIMITATIONS There were several limitations to
this study. First, our data might not reflect the
clinical reality at every US hospital. Although
Sound has a broad geographic distribution, it
isunderrepresented in New York City and a small
number of quaternary care centers that served as
COVID-19 referral centers during the height of
the pandemic’s first wave. Second, we measured
income and race/ethnicity at the ZIP code level,
whereas age and insurance status were measured
at the individual level; thus, our estimates cap-
ture a combination of neighborhood- and indi-
vidual-level effects. Third, our data were limited
to medical admissions. It is notable that two
recent studies suggest similar patterns in out-
patient visits and surgical admissions.'™*?
Fourth, we measured in-hospital mortality only
and therefore were unable to quantify out-of-
hospital mortality for patients who were not ad-
mitted. Finally, our analysis reflects less than a
full year of data and ends in early July 2020.
Preliminary unpublished data from Sound Physi-
cians suggest that lagging rates of utilization
during the rebound persisted into August 2020.

Study Results

Exhibit 1 shows medical admissions trends in
2019 and 2020 relative to admission levels at
baseline in February. In 2020 there was a sharp
drop in total medical admissions and non-
COVID-19 admissions beginning in March,
reaching a nadir in April, with the rebound level-
ing off in June/July. By late June a secondary
resurgence in suspected COVID-19 admissions
(the gap between the “total admissions 2020”
and “non-COVID-19 admissions 2020” lines)
had begun in several states, as non-COVID-19
admissions flattened.

Exhibit 2 quantifies the decline and rebound
after seasonality in admissions is adjusted for.
Confidence intervals for this and subsequent ex-
hibits are in the appendix.” Non-COVID-19 ad-
missions during the nadir fell by 42.8 percent
(95% confidence interval: —43.2, —42.4), and all
medical admissions in April declined by 34.1 per-
cent (95% CI: —34.6, —33.6). The difference,
8.7 percentage points, represents patients with
suspected COVID-19 in the first surge. Medical
admissions rebounded steadily after the nadir in
April, and by June/July non-COVID-19 admis-
sions were 15.9 percent (95% CI: —16.5, —15.4)
lower relative to baseline volume, and all medical
admissions were 8.3 percent below baseline
(95% CI: -8.9, -7.7).

ADMISSIONS IN PATIENT SUBGROUPS During
the nadir, the decline in non-COVID-19 admis-
sions in majority-Black neighborhoods was

Downloaded from HealthAffairs.org by EDWARD STEHLIK on November 28, 2020.
Copyright Project HOPE—The People-to-People Health Foundation, Inc.
For personal use only. All rights reserved. Reuse permissions at HealthAffairs.org.



EXHIBIT 1

Total medical admissions in 2019 and 2020 and non-COVID-19 medical admissions in 2020 in a group of US hospitals, by

week

10

-40

-50

Total admissions 2019

Non-COVID-19 admissions 2020

Week5 Week7 Week9 Week1ll Week13 Weekl5 Week17 Weekl9 Week21 Week23 Week25 Week27

February March April

May June July

sourck Data from Sound Physicians hospital admissions. NoTEs Data represent 1,056,951 admissions in 201 hospitals in 36 states.
Non-COVID-19 admissions exclude all suspected or confirmed COVID-19 admissions based on physicians’ response to a specific
prompt in the electronic medical record at admission starting in week 10, which corresponds to the beginning of the pandemic.
The percentage decline is relative to the average weekly admissions during February (weeks 5-8). Week 5 corresponds to February

2-8 and week 27 to July 5-11, 2020.

substantial but was only slightly larger in mag-
nitude than the overall decline (—45.2 percent
compared with —42.8 percent overall; p < 0.05)
(exhibit 2). For non-COVID-19 admissions,
neighborhoods with a majority of Hispanic res-

EXHIBIT 2

idents also experienced a marginally larger ad-
missions decline in April relative to baseline
(—44.2 percent), as did neighborhoods with a
high rate of poverty (—44.0 percent). Compared
with the overall decline in non-COVID-19 admis-

Changes in non-COVID-19 medical admissions and all medical admissions in a group of US hospitals relative to baseline,

total and by subgroup, 2020

Change in non-COVID-19  Change in all medical

admissions (%) admissions (%)
Sample size  Nadir Rebound Nadir Rebound

Patient subgroups at baseline (April) (June/July) (April)  (June/July)
Overall 105,688 —428 -15.9 —34.1 -83
Race, ethnicity, and poverty status of ZIP code

>50% Black 5140 —45.2 -11.9 -30.1 =23

>50% Hispanic 9,161 —44.2 -318 -348 141

Poverty rate >25% 6,761 —440 -16.7 =315 =27
Insurance status

Medicaid 13,009 —41.4 -97 -31.2 =25

Self-pay 2922 -37.7 -20.3 =273 -37
Age

Older (age 70+) 42384 —454 -19.1 -375 -132

Younger (age <50) 23,636 -393 -134 -30.4 -34
Hospital COVID-19 volume

Highest quintile 21,285 =500 -233 -31.2 -99

Lowest quintile 21,231 -395 -68 -36.5 -55

source Data from Sound Physicians hospital admissions. NoTEs Data from 201 hospitals in 36 states. These estimates adjust for
seasonality by use of the corresponding weeks for 2019 data. The appendix contains details regarding estimates of confidence
intervals (see note 17 in text). The sample size is for the initial (baseline) February 2020 admissions. *All differences in use relative
to the seasonally adjusted baseline are significant at the 0.05 level except for this coefficient.
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EXHIBIT 3

sions during the nadir, the reduction was slightly
less for Medicaid patients (—41.4 percent) and
self-pay patients (—37.7 percent). Non-COVID-19
admissions fell to a greater degree in patients
older than age seventy than among patients
younger than age fifty (—45.4 percent versus
—39.3 percent; p < 0.05). Finally, non-COVID-
19 admissions declined by more in hospitals in
the highest quintile of COVID-19 exposure than
in hospitals in the lowest quintile (-50.0 percent
versus —39.5 percent; p < 0.05).

During the rebound period in June/July, non-
COVID-19 admissions remained especially de-
pressed for patients from majority-Hispanic
neighborhoods (-31.8 percent; p < 0.05) and
in hospitals in the highest quintile of COVID-
19 exposure (—23.3 percent; p < 0.05), whereas
admissions had rebounded nearly completely for
hospitals in the lowest quintile (—6.8 percent;
p < 0.05). Non-COVID-19 patients who were age
seventy or older experienced a larger decline,
relative to baseline (-19.1 percent; p < 0.05),
than younger patients, and the admissions
decline was greater among self-pay patients
(—20.3 percent; p < 0.05) than among those with
Medicaid (-9.7 percent; p < 0.05).

ADMISSIONS BY DIAGNOSsIS Non-COVID-19 ad-
mission volumes declined substantially for all
twenty primary medical conditions or diagnoses
in April 2020 (exhibit 3). Conditions that de-
clinedleastincluded pancreatitis (—23.7 percent;
p < 0.05), stroke (—24.7 percent; p < 0.05), and
altered mental status (—27.1 percent; p < 0.05).
Several conditions associated with much larger
admission declines included chronic obstructive
pulmonary disease (COPD)/asthma (—68.6 per-
cent; p<0.05), non-COVID-19 pneumonia
(-53.6 percent, p < 0.05), and transient ische-
mic attack (—50.9 percent, p < 0.05). Although
not highlighted in the exhibits, patients with
COVID-19 accounted for a large proportion of
admissions with respiratory failure (73.7 per-
cent), pneumonia (70.1 percent), and sepsis
(38.2 percent); total admissions fell less for
these three conditions than they did for most
other medical illnesses (data not shown).

By June/July, admissions for pancreatitis,
alcohol-related conditions, and diabetes had
returned to baseline levels. At the other end of
the range, non-COVID-19 admissions for uri-
nary tract infection (—24.3 percent; p < 0.05),
sepsis (—25.1 percent; p < 0.05), COPD/asthma

Changes in non-COVID-19 medical admissions and all medical admissions in US hospitals, by diagnosis, 2020 relative to equivalent periods in 2019

Change in non-COVID-19
admissions (%)

Change in all medical
admissions (%)

Sample size Nadir Rebound Nadir Rebound

Diagnoses at baseline (April) (June/July) (April) (June/July)
Pancreatitis 1,151 237 —45° 224 -29°
Stroke 2,350 —24.7 -16.9 -231 -15.8
Altered mental status 2,251 271 =155 -189 —-11.2
Alcohol-related 1,042 -326 43 -30.5 5.8°
Dehydration 4,446 -337 -125 -294 -97
Acute ST-elevation myocardial infarction 416 -349 —22.2 -33.1 =21.1
Diabetes 2,283 -385 08° -35.8 35°
Gastrointestinal bleeding 4042 —-388 -119 —-369 -97
Sepsis and sepsis shock 6,712 —40.1 =251 -248 -144
Acute myocardial infarction (non-ST-elevation) 1,568 —422 -16.1 -394 -14.4
Skin and soft tissue infection 2806 —440 -19.0 —425 -18.1
Respiratory failure 5,986 —448 =210 -118 1.1
Chest pain (excluding acute myocardial infarction) 7383 -46.0 -146 —440 -130
Arrhythmia 3,626 —472 -14.7 —442 -123
Congestive heart failure 3878 —475 -20.1 —438 -178
Abdominal pain 4893 —485 —-144 —-46.1 -119
Urinary tract infection 2,296 —485 243 —46.2 -220
Transient ischemic attack 1,082 -509 -114 -50.0 -108
Pneumonia 3,953 -536 —441 -16.0 -196
Chronic obstructive pulmonary disease/asthma 3,192 —68.6 —40.1 -616 -355

sourcke Data from Sound Physicians hospital admissions. NoTEs Data from 201 hospitals in 36 states. Diagnostic category based on initial diagnosis code at admission.

The appendix contains all confidence intervals (see note 17 in text). °All results except these are statistically significant (p <0.05).
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(—40.1 percent; p<0.05), and pneumonia
(—44.1percent; p < 0.05) remained substantially
depressed. Surprisingly, there were clinically
meaningful declines in non-COVID admissions
for patients with acute ST-elevation myocardial
infarction (—22.2 percent; p < 0.05) and stroke
(-16.9 percent; p < 0.05), two acute conditions
generally requiring immediate hospitalization
to avoid adverse outcomes.

IN-HOSPITAL MORTALITY Relative to the 2.1 per-
cent in-hospital mortality rate for non-COVID-19
admissions during February 2020, in-hospital
mortality rose by 0.3 percent (p < 0.05) in April
before returning to baseline in May and June.
Because admission volumes fell to a larger de-
gree than in-hospital mortality increased, the
total number of non-COVID-19 patients who died
in the hospital was lower in April (n = 691) than
it was in February (n = 1,100) (data not shown).
Stratified analysis of in-hospital mortality,
shown in exhibit 4 (with coefficients reported
in the appendix and adjusting for age, sex, and
diagnosis),"” suggested that much of the increase
in in-hospital mortality for non-COVID admis-
sions during April occurred for patients living
in majority-Black, majority-Hispanic, or high-
poverty ZIP codes. In April, mortality in this
subgroup was 0.5 percent higher than for those
not in the subgroup (p = 0.03). By the end of
May, that disparity in mortality had disappeared.

Discussion

Medical admissions fell dramatically with the
spread of COVID-19 in March and April 2020.
Sound Physicians admissions represent approx-
imately 6 percent of acute medical admissions
nationwide; simply extrapolating the observed
reduction in admissions from our sample to all
admissions nationwide suggests a decline of
0.7 million non-COVID-19 medical admissions
in April 2020 relative to April 2019. Admissions
declined in all patient groups defined by age,
race and ethnicity, Medicaid and self-pay status,
and income.

The most plausible explanation for the broad-
based declines in medical admissions is that pa-
tients avoided seeking hospital care, perhaps in
response to fear of contagion arising from media
reports or as aresult of state stay-at-home orders.
Conversely, our results do not suggest access
challenges at hospitals overrun with patients
with COVID-19 as a major reason for admission
declines. Even among hospitals experiencing
a minimal impact from COVID-19 admissions,
non-COVID-19 medical admissions fell by
39.5 percent; for hospitals with the greatest
COVID-19 impact, non-COVID-19 admissions fell
by 50.0 percent (exhibit 2).

A second, more surprising finding of this anal-
ysis is that during the nadir period, admissions
declines varied only modestly by patient demo-
graphic factors, including insurance status and
minority and income characteristics of the areas
in which patients lived. The relatively uniform
April 2020 declines in admissions across patient
demographic groups may reflect offsetting fac-
tors. For example, relatively advantaged popula-
tions may have greater access to ambulatory care
resources for safely deferring hospital-based
care, including telemedicine services, which in-
creased dramatically during the pandemic.'®?
Alternatively, our largely null findings in this
regard may simply reflect that the pandemic af-
fected patients’ decision making in a powerful,
universal way that trumped the usual determi-
nants of health care use.*

During the April nadir, non-COVID-19 admis-
sions declined less for patients with some acute
medical conditions than others. In our analysis
the three medical conditions for which non-
COVID-19 admissions declined the least were
stroke, altered mental status, and pancreatitis—
conditions generally associated with new or se-
vere symptoms not easily ignored or effectively
managed at home. These findings are consistent
with those of a study performed during the se-
vere acute respiratory syndrome (SARS) epidem-
ic, which reported that admission rates in Cana-

EXHIBIT 4

Adjusted in-hospital mortality rates for non-COVID-19 medical admissions in a group of US
hospitals, by minority or poverty status in the patient's ZIP code, February-June 2020

35%
3.0%

25% T

20% T

15%

Population not
1.0% high minority

or poverty
0.5%

0.0%

February March April May June

source Data from Sound Physicians hospital admissions. NoTeEs Data from 201 hospitals in 36
states. The orange (upper) line corresponds to estimates for patients living in ZIP codes with either
majority-Black or majority-Hispanic populations or those with poverty rates higher than 25 percent;
the teal (lower) line denotes all other patients. Estimates are from a logistic regression that adjusted
for diagnosis, age, sex, and month by year by high-minority/poverty ZIP code categorical variables.
The weeks correspond to months as follows: February (weeks 5-8), March (weeks 9-12), April (weeks
13-17), May (weeks 18-21), and June/July (weeks 22-26). Error bars represent 95% confidence
intervals. The full regression analysis is in the appendix (see note 17 in text).
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dian hospitals fell less for acute, life-threatening
illnesses than for less-urgent conditions.*

By the time of the rebound, non-COVID-19
medical admission volumes had returned to
within 16 percent of baseline overall, although
admissions for non-COVID-19 pneumonia,
COPD/asthma, and sepsis remained well below
prepandemic baselines. These findings are con-
sistent with those of broader studies that suggest
the discretionary nature and elasticity of admis-
sion decisions in patients with certain medical
conditions.?® Less consistent with the elasticity
view are the continued lower admissions for
acute ST-elevation myocardial infarction and
stroke, generally considered to be acute nondis-
cretionary admissions.

Although admissions declined consistently
across patient demographic subgroups during
the nadir, they recovered to a smaller degree
for some groups than others. For example,
non-COVID-19 admissions during late June
and early July were 31.8 percent below baseline
for patients residing in majority-Hispanic ZIP
codes. This pattern may reflect the large Hispan-
ic populations in the South and Southwest,*
where COVID-19 infection rates resurged in late
June,” but a larger concern is that it may reflect
access challenges for Hispanic populations
nationwide. Non-COVID-19 admissions also
dropped by 20.3 percent for self-pay patients
during the rebound. This finding could reflect
changesin health care decisions or access among
people who became uninsured as a result of job
loss during the pandemic.*

It is too early to determine the extent to which
hospitalizations will return to baseline levels.
A new, lower norm is conceivable if clinicians
become more comfortable with alternatives to
inpatient admission, including home-based care
with remote monitoring.™

Although we expected illness severity in non-
COVID-19 medical admissions to increase as less-
sick patients avoided the hospital, in-hospital
mortality in patients without COVID-19 in-
creased only modestly during the nadir of medi-
cal admissions in April before returning to pre-
COVID-19 levels in June. Largely flat mortality
rates imply that the total number of in-hospital
deaths for non-COVID-19 medical conditions de-
clined by nearly the same degree as admissions.

This pattern (as well as declines in non-
COVID-19 acute ST-elevation myocardial infarc-

tion and stroke admissions) could be explained
by lower incidence of disease. Several studies
have noted that a sharp decline in pollution dur-
ing the pandemic would be expected to reduce
mortality.”’?° Similarly, there may have been
fewer non-COVID-19-related respiratory disease
admissions because of social distancing and the
use of masks or face coverings. A reduction in
disease incidence would also be consistent with
previous studies finding temporarily lower mor-
tality rates during recessions.’>*' Alternatively,
the “missing” non-COVID-19 medical admis-
sions could have resulted in elevated out-of-
hospital deaths. One study of five states affected
by the initial COVID-19 surge found higher mor-
tality for heart disease, Alzheimer disease, and
diabetes among patients not diagnosed with
COVID-19.*

Notably, the increased in-hospital mortality
rate during the nadir in April for non-COVID-
19 medical admissions was more pronounced
for patients residing in minority or poor neigh-
borhoods. There is evidence that Black patients
diagnosed with COVID-19 were more likely to be
admitted to the hospital®® and to experience
higher in-hospital mortality.** Our results sug-
gest an additional concern: that non-COVID-19
patients from minority or low-income neighbor-
hoods may have experienced barriers in access
during the nadir in April, potentially leading to
higher mortality rates.

Conclusion

Our results provide empirical support for con-
cerns about the broad public health impact of the
pandemic on non-COVID-19 populations. Some
medical conditions (for example, stroke, acute
ST-elevation myocardial infarction) require ef-
fective hospital treatment to avoid adverse out-
comes; therefore, fewer hospitalizations for
such medical conditions are almost certainly as-
sociated with patient harm. Health system lead-
ers and public health authorities should be fo-
cusing on how best to ensure that patients with
conditions that require hospital care obtain it
during the pandemic. Where the impact of hos-
pital-based care is less clear, however, longer-
term studies will be needed to determine the
extent to which avoiding hospitalization during
the pandemic may affect patients’ mortality,
morbidity, and quality of life. m
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