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IMPORTANCE: Although intensive care unit (ICU)
adaptations to the coronavirus disease of 2019 (COVID-19)
pandemic have received substantial attention , most
patients hospitalized with COVID-19 have been in general
medical units.

OBJECTIVE: To characterize inpatient adaptations to care
for non-ICU COVID-19 patients.

DESIGN: Cross-sectional survey.

SETTING: A network of 72 hospital medicine groups at US
academic centers.

MAIN OUTCOME MEASURES: COVID-19 testing,
approaches to personal protective equipment (PPE), and
features of respiratory isolation units (RIUs).

RESULTS: Fifty-one of 72 sites responded (71%) between
April 3 and April 5, 2020. At the time of our survey, only 15
(30%) reported COVID-19 test results being available in less
than 6 hours. Half of sites with PPE data available reported
PPE stockpiles of 2 weeks or less. Nearly all sites (90%)

he coronavirus disease of 2019 (COVID-19) pandemic
has resulted in a surge in hospitalizations of patients
with a novel, serious, and highly contagious infectious
disease for which there is yet no proven treatment.
Currently, much of the focus has been on intensive care unit
(ICV) and ventilator capacity for the sickest of these patients
who develop respiratory failure. However, most hospitalized
patients are being cared for in general medical units." Some
evidence exists to describe adaptations to capacity needs out-
side of medical wards,?* but few studies have specifically ad-
dressed the ward setting. Therefore, there is a pressing need
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reported implementation of RIUs. RIUs primarily utilized
attending physicians, with few incorporating residents and
none incorporating students. Isolation and room-entry
policies focused on grouping care activities and utilizing
technology (such as video visits) to communicate with
and evaluate patients. The vast majority of sites reported
decreases in frequency of in-room encounters across
provider or team types. Forty-six percent of respondents
reported initially unrecognized non-COVID-19 diagnoses
in patients admitted for COVID-19 evaluation; a similar
number reported delayed identification of COVID-19 in
patients admitted for other reasons.

CONCLUSION: The COVID-19 pandemic has required
medical wards to rapidly adapt with expanding use of RIUs
and use of technology emerging as critical approaches.
Reports of unrecognized or delayed diagnoses highlight
how such adaptations may produce potential adverse
effects on care. Journal of Hospital Medicine 2020;15:
483-488. © 2020 Society of Hospital Medicine

for evidence to describe how to expand capacity and deliver
medical ward-based care.

To better understand how inpatient care in the United States
is adapting to the COVID-19 pandemic, we surveyed 72 sites
participating in the Hospital Medicine Reengineering Net-
work (HOMERuUN), a national consortium of hospital medicine
groups.® We report results of this survey, carried out between
April 3 and April 5, 2020.

METHODS

Sites and Subjects

HOMERuN is a collaborative network of hospitalists from
across the United States whose primary goal is to catalyze
research and share best practices across hospital medicine
groups. Using surveys of Hospital Medicine leaders, target-
ed medical record review, and other methods, HOMERuN's
funded research interests to date have included care tran-
sitions, workforce issues, patient and family engagement,
and diagnostic errors. Sites participating in HOMERuUN
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sites are relatively large urban academic medical centers
(Appendix).

Survey Development and Deployment

We designed a focused survey that aimed to provide a snap-
shot of evolving operational and clinical aspects of COVID-19
care (Appendix). Domains included COVID-19 testing turn-
around times, personal protective equipment (PPE) steward-
ship,® features of respiratory isolation units (RIUs; ie, dedicated
units for patients with known or suspected COVID-19), and ob-
served effects on clinical care. We tested the instrument to en-
sure feasibility and clarity internally, performed brief cognitive
testing with several hospital medicine leaders in HOMERuN,
then disseminated the survey by email on April 3, with two fol-
low-up emails on 2 subsequent days. Our study was deemed
non-human subjects research by the University of California,
San Francisco, Committee on Human Research. Descriptive
statistics were used to characterize survey responses.

RESULTS

Of 72 hospitals surveyed, 51 (71%) responded. Mean hospital
bed count was 940, three were safety-net hospitals, and one
was a community-based teaching center; responding and non-
responding hospitals did not differ significantly in terms of bed
count (Appendix).

Health System Adaptations, Testing, and PPE Status
Nearly all responding hospitals (46 of 51; 90%) had RIUs for
patients with known or suspected COVID-19 (Table 1). Near-
ly all hospitals took steps to keep potentially sick healthcare
providers from infecting others (eg, staying home if sick or
exposed). Among respondents, 32% had rapid response
teams, 24% had respiratory therapy teams, and 29% had
case management teams that were dedicated to COVID-19
care. Thirty-two (63%) had developed models, such as eth-
ics or palliative care consult services, to assist with difficult
resource-allocation decisions (eg, how to prioritize ventila-
tor use if demand exceeded supply). Twenty-three (45%) had
developed post-acute care monitoring programs dedicated
to COVID-19 patients.

Atthe time of our survey, only 2 sites (4%) reported COVID-19
test time turnaround under 1 hour, and 15 (30%) reported turn-
around in less than 6 hours. Of the 29 sites able to provide es-
timates of PPE stockpile, 14 (48%) reported a supply of 2 weeks
or less. The most common approaches to PPE stewardship
focused on reuse of masks and face shields if not obviously
soiled, centralizing PPE distribution, and disinfecting or ster-
ilizing masks. Ten sites (20%) were utilizing 3-D printed masks,
while 10% used homemade face shields or masks.

Characteristics of COVID-19 RIUs

Forty-six hospitals (90% of all respondents) in our cohort had
developed RIUs at the time of survey administration. The ear-
liest RIU implementation date was February 10, 2020, and the
most recent was launched on the day of our survey. Admission
to RIUs was primarily based on clinical factors associated with
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known or suspected COVID-19 infection (Table 2). The num-
ber of non—critical care RIU beds among locations at that time
ranged from 10 or less to more than 50. The mean number of
hospitalist attendings caring for patients in the RIUs was 10.2,
with a mean 4.1 advanced practice providers, 5.5 residents,
and 0 medical students. The number of planned patients per
attending was typically 5 to 15. Nurses and physicians typically
rounded separately. Medical distancing (eg, reducing patient
room entry) was accomplished most commonly by grouped
timing of medication administration (76% of sites), video links
to room outside of rounding times (54% of sites), the use of
video or telemedicine during rounds (17%), and clustering of
activities such as medication administration or phlebotomy.
The most common criteria prompting discharge from the RIU
were a negative COVID-19 test (59%) and hospital discharge
(57%), though comments from many respondents suggested
that discharge criteria were changing rapidly.

Effects of Isolation Measures on In-Room Encounters
and Diagnostic Processes

More than 90% of sites reported decreases in in-room encoun-
ter frequency across all provider types whether as a result of
policies in place or not. Reductions were reported among hos-
pitalists, advanced practice providers, residents, consultants,
and therapists (Table 3). Reduced room entry most often result-
ed from an established or developing policy, but many noted
reduced room entry without formal policies in place. Nearly all
sites reported moving specialty consultations to phone or vid-
eo evaluations. Diagnostic error was commonly reported, with
missed non-COVID-19 medical diagnoses among COVID-19
infected patients being reported by 22 sites (46%) and missed
COVID-19 diagnoses in patients admitted for other reasons
by 22 sites (45%).

DISCUSSION

In this study of medical wards at academic medical centers, we
found that, in response to the COVID-19 pandemic, hospitals
made several changes in a short period of time to adapt to the
crisis. These included implementation and rapid expansion of
dedicated RIUs, greatly expanded use of inpatient telehealth
for patient assessments and consultation, implementation of
other approaches to minimize room entry (such as grouping in-
room activities), and deployment of ethics consultation services
to help manage issues around potential scarcity of life-saving
measures such as ventilators. We also found that availability
of PPE and timely testing was limited. Finally, a large propor-
tion of sites reported potential diagnostic problems in the as-
sessment of both patients suspected and those not suspected
of having COVID-19.

RIUs are emerging as a primary modality for caring for non-
ICU COVID-19 patients, though they never involved medical
students; we hope the role of students in particular will in-
crease as new models of training emerge in response to the
pandemic.’ In contrast, telemedicine evolved rapidly to hold
a substantial role in RIUs, with both ward and specialty teams
using video visit technology to communicate with patients.

An Official Publication of the Society of Hospital Medicine



Hospital Ward Adaptation During the COVID-19 Pandemic | Auerbach et al

TABLE 1. Health System Adaptations, Testing, and PPE Practices” (N = 51)

Strategies in your primary hospital

RIU for known or suspected COVID-19 patients

Transitional Care Unit for known or suspected COVID-19 patients

ICU for known or suspected COVID-19 patients

Quarantining staff exposed to COVID-19

Keeping staff home if sick or exposed

Checking healthcare staff's health daily

Dedicated admitting team for known or suspected COVID-19 patients
Dedicated COVID-19 rapid response or ICU-outreach teams

Dedicated COVID-19 respiratory therapists

Dedicated COVID-19 occupational or physical therapy

Dedicated COVID-19 case management team

Ethics or Palliative Care consult service to assist with allocation choices
Home care to facilitate early discharge of COVID-19 patients
Dedicated sub-acute facilities to care for discharged COVID-19 patients
Post-discharge monitoring programs for discharged COVID-19 patients

COVID-19 test time turnaround for hospitalized patients

<1 hour

2-6 hours
7-10 hours
11-18 hours
>18 hours
Unknown

Estimated PPE stockpile

<1 week or less
2 weeks

3 weeks

4 weeks

>4 weeks
Unknown

Current PPE stewardship approaches in your hospital

Reuse masks if not soiled

Reuse face shields

Centralize distribution of PPE to providers
Disinfect/sterilize masks or launderable gowns
Use surgical masks on top of N95

Use launderable gowns

Use 3D-printed masks

Reuse gowns

Reuse elastomeric respirators

Use homemade PPE

Use homemade plastic face shields
Repurpose nonhealthcare masks

Use adhesive bandages as nasal PPE

Use plastic ponchos, poly bags, or bedbag sheet material for gowns
Disallow reuse

*Some sites declined to disclose estimates, resulting in variations in response rate.

Abbreviations: ICU, intensive care unit; PPE, personal protective equipment; RIU, respiratory isolation unit.

COVID-19 has been viewed as a perfect use case for outpa-
tient telemedicine,® and a growing number of studies are ex-
amining its outpatient use”'%; however, to date, somewhat less
attention has been paid to inpatient deployment. Although
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our data suggest telemedicine has found a prominent place in
RIUs, it remains to be seen whether it is associated with differ-
ences in patient or provider outcomes. For example, deficien-
cies in the physical examination, limited face-to-face contact,
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TABLE 2. Characteristics of COVID-19 RIUs (N = 46 sites)

Date RIU opened (Date range) 2/10-4/04
Criteria for admission n (%)
Fever 29 (63)
Cough 28 (61)
Dyspnea 30 (65)
Infiltrate pattern 23 (50)
Hypoxemia 28 (61)
Exposure to COVID-19 30 (65)
Known positive COVID-19 test 35(76)
Lab abnormalities 12 (26)
Geographic localization n (%)
Yes 42 (91)
No 1(2)
Multiple units 8(17)
Number of non—critical care beds on RIU n (%)
<10 1(2)
11-20 5(11)
21-30 14.(30)
31-40 4(9)
41-50 7(15)
>51 11(24)
Unable to estimate 4(9)
Services provided in RIU n (%)
Continuous pulse oximetry 40 (87)
Telemetry 39(85)
Video monitoring for falls 15(33)
BiPAP/CPAP 10 (22)
Clinicians caring for patients in RIU Mean (SD)
Number of attending hospitalists (39 responses) 10.2 (14.3)
Number of nonhospitalist physicians (35 responses) 1.2(3.0)
Number of advanced practice providers (34 responses) 4.1(8.3)
Number of fellows (34 responses) 1.3(4.1)
Number of resident physicians (34 responses) 5.5(10.5)
Medical students (30 responses) 0
Number of planned patients per attending n (%)
<5 0
5-10 18(37)
11-15 19(39)
16-20 4(3)
Missing 8(16)
Rounding models n (%)
MD and RN round separately 34 (67)
Shared rounds with RN, MD general medicine floor—based teams 12 (26)
Shared rounds with RN, MD, and broader specialist teams 6(13)
Medical distancing/minimizing room entry n (%)
Timing of meds administration 35(76)
Video links to patient in room during rounds 8(17)
Video links to room outside of rounds 25 (54)
Allowing nonbillable notes 19 (41)
RN blood draws rather than separate phlebotomy draws 17 (37)
Criteria for discharge from RIU n (%)
Negative COVID-19 test 27 (59)
Transitioning to comfort care 5(11)
Hospital discharge 26 (57)
Meeting clinical improvement criteria 14 (30)

Abbreviations: BiPAP, bilevel positive airway pressure; CPAP, continuous positive airway pressure; ICU, intensive care unit; MD, medical doctor; PPE, personal
protective equipment; RIU, respiratory isolation unit; RN, registered nurse.
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TABLE 3. Effects of Isolation Measures on In-Room Encounters and Diagnostic Processes”

Have you noted any of the following in relation to known or suspected COVID-19 patients in isolation?

Fewer in-room assessments by attending hospitalists (N = 46)
No
Yes, due to policy/algorithm
Yes, not due to policy/algorithm

Fewer in-room assessments by APPs (N = 46)
No
Yes, due to policy/algorithm
Yes, not due to policy/algorithm

Fewer in-room assessments by residents (N = 47)
No
Yes, due to policy/algorithm
Yes, not due to policy/algorithm

Fewer in-room assessments by specialty consulting services (N = 50)
No
Yes, due to policy or algorithm
Yes, not due to policy/algorithm

Fewer in-room assessments by interprofessional team (OT, PT) (N = 50)
No
Yes, due to policy/algorithm
Yes, not due to policy/algorithm

Specialty consultation converting to phone or video visits (N = 49)
No
Yes, due to policy or algorithm
Yes, not due to policy/algorithm

Have you noted either of the following taking place at your hospital?

Missed non-COVID-19 diagnosis in patient under evaluation for COVID-19 (N = 48)
Missed COVID-19 diagnosis in patient admitted for other reasons (N = 49)

*Some sites declined to disclose estimates, resulting in variations in response rate.
Abbreviations: APP, advanced practice provider; OT, occupational therapy; PT, physical therapy.

and lack of physical presence could all affect the patient—
provider relationship, patient engagement, and the accuracy
of the diagnostic process.

Our data suggest the possibility of missing non-COVID-19
diagnoses in patients suspected of COVID-19 and missing
COVID-19 in those admitted for nonrespiratory reasons. The
latter may be addressed as routine COVID-19 screening of
admitted patients becomes commonplace. For the former,
however, it is possible that physicians are “anchoring” their
thinking on COVID-19 to the exclusion of other diagnoses,
that physicians are not fully aware of complications unique to
COVID-19 infection (such as thromboembolism), and/or that
the above-mentioned limitations of telemedicine have de-
creased diagnostic performance.

Although PPE stockpile data were not easily available for
some sites, a distressingly large number reported stockpiles of
2 weeks or less, with reuse being the most common approach
to extending PPE supply. We also found it concerning that 43%
of hospital leaders did not know their stockpile data; we be-
lieve this is an important question that hospital leaders need
to be asking. Most sites in our study reported test turnaround
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n (%)

5(10)
25 (50)
20 (40)

times of longer than é hours; lack of rapid COVID-19 testing
further stresses PPE stockpile and may slow patients’ transition
out of the RIU or discharge to home.

Our study has several limitations, including the evolving na-
ture of the pandemic and rapid adaptations of care systems in
the pandemic’s surge phase. However, we attempted to frame
our questions in ways that provided a focused snapshot of
care. Furthermore, respondents may not have had exhaustive
knowledge of their institution’s COVID-19 response strategies,
but most were the directors of their hospitalist services, and we
encouraged the respondents to confer with others to gather
high-fidelity data. Finally, as a survey of large academic medi-
cal centers, our results may not apply to nonacademic centers.

Approaches to caring for non-ICU patients during the
COVID-19 pandemic are rapidly evolving. Expansion of RIUs and
developing the workforce to support them has been a primary
focus, with rapid innovation in use of technology emerging as
a critical adaptation while PPE limitations persist and needs for
“medical distancing” continue to grow. Although rates of missed
COVID-19 diagnoses will likely be reduced with testing and sys-
tems improvements, physicians and systems will also need to
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consider how to utilize emerging technology in ways that can
improve clinical care and provider safety while aiding diagnostic
thinking. This survey illustrates the rapid adaptations made by
our hospitals in response to the pandemic; ongoing adaptation
will likely be needed to optimally care for hospitalized patients
with COVID-19 while the pandemic continues to evolve.
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