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1 | BACKGROUND

Abstract

Objective: Determine the effectiveness of a COVID-19 remote monitoring and man-
agement program in reducing preventable hospital utilization.

Design: A retrospective cohort study utilizing data from electronic health records.
Sample: Two hundred ninety-three patients who tested positive for COVID-19 at a
drive-through testing site in Michigan. [Correction added on 11 April 2022, after first
online publication: In the preceding sentence, “Two hundred and ninety-third” has
been corrected to “Two hundred ninety-three” in this version.] The intervention group,
consisting of 139 patients, was compared to a control group of 154 patients.
Measurements: The primary outcome was the 30-day probability of hospital utiliza-
tion. The covariates included in the analysis were age, gender, tobacco use, body mass
index (BMI), race, and ethnicity.

Intervention: A nurse-led, telephone-based active management protocol for COVID-
19 patients who were isolating at home.

Results: The intervention group had a non-statistically significant 42% reduction in risk
of hospital utilization within 30 days of a positive COVID-19 test when compared to the
control group (HR =0.578, p-value .111, HR 95% CI [0.29, 1.13]).

Conclusions: A nurse-led remote monitoring and management program for COVID-19
reduced the probability of 30-day hospital utilization. Although the findings were not
statistically significant, the program yielded practical significance by reducing hospital
utilization, in-person interaction, and the risk of infection for healthcare workers.
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World Health Organization (WHO) declared COVID-19 as a pandemic
on March 11, 2020 (World Health Organization, 2020). With the ini-

Coronavirus disease of 2019 (COVID-19) is caused by the severe tial surge in COVID-19 cases in the United States, the availability of

acute respiratory syndrome coronavirus 2 (SARS-CoV-2), which first hospital resources became a concern. The supply of available hospi-
appeared in Wuhan, China in December 2019 (Centers for Disease tal beds, ventilators, and personal protective equipment (PPE) rapidly
Control and Prevention, 2020a). After spreading to 114 countries, the decreased in health systems across the United States.
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COVID-related hospitalizations place a financial burden on patients,
families, employers, health insurance companies, health systems, and
the federal government. Using data from the largest repository of pri-
vate health insurance claims from January through May 2020, median
dollar amounts charged by hospitals in the US for a COVID-19 hos-
pitalization ranged from $34,662 for patients ages 23-30 years to
$45,683 for ages 51-60 years (FAIR Health, 2020). The median allowed
amounts for reimbursement ranged from $17,216 to $24,012 (FAIR
Health, 2020). According to data from the Centers for Medicare and
Medicaid Services from January through September 2020, the average
Medicare payment for a COVID-19 hospitalization was $24,659 (The
Centers for Medicare and Medicaid Services, 2020). Furthermore, an
estimated $5.1 billion was spent on Medicare fee-for-service COVID-
19 hospitalizations over this same period (The Centers for Medicare
and Medicaid Services, 2020).

Many patients with a mild clinical presentation can be managed
from home (Centers for Disease Control and Prevention, 2020b).
Based on a cohort of more than 44,000 patients with COVID-19 in
China, approximately 81% had a mild disease severity, which by the
authors’ definition excluded hypoxia (Wu & McGoogan, 2020). How-
ever, there is still a risk of progression to severe disease requiring hos-
pitalization following the first week of symptom onset (Centers for Dis-
ease Control and Prevention, 2020a). Through efforts to control the
spread of COVID-19 by social distancing, the number of visits to out-
patient practices declined by nearly 60% in mid-March 2020 (Rae et al.,
2020). Due to reductions in outpatient clinical visits, alternative meth-
ods such as telemedicine needed to be utilized to maintain appropriate
disease follow-up.

The Infectious Diseases Society of America (IDSA) supports the
use of telehealth and telemedicine practices to “provide evidence-
based, cost-effective, subspecialty care to resource-limited popula-
tions...and implement infection prevention and control (IPC) mea-
sures” (Young et al., 2019). Frequent follow-up is especially impor-
tant for COVID-19 patients managing their illness at home. Remote
monitoring and assessment of symptoms to risk stratify patients
may help direct individuals to the appropriate level of care and
reduce preventable hospital utilization. To help reduce hospital uti-
lization and improve patient outcomes in Jackson, MI, Henry Ford
Allegiance Health, a 300-bed community hospital in the Henry Ford
Health System, implemented a nurse-led, telephone-based active man-
agement protocol for patients that tested positive for SARS-CoV-
2 at their drive-through testing site and who were isolating at
home.

This retrospective cohort study assessed the effectiveness of a
nurse-led, telephone-based active management protocol for COVID-
19 patients who were isolating at home. The intervention group
included patients who tested positive after the implementation of the
protocol, and the control group included the patients who tested pos-
itive for COVID-19 prior to the implementation of the protocol. The
primary objective of this study was to compare the 30-day probabil-
ity of hospital utilization (Emergency Department visit and/or Inpa-
tient Admission) between the control and intervention groups. Our
secondary objectives included the separate 30-day probabilities of an
emergency department visit and inpatient admission. The information

obtained from this study may help health systems in their response to
not only the current COVID-19 pandemic, but also other pandemics
that may occur in the future.

2 | METHODS

2.1 | Active management protocol intervention

The intervention for this study was a nurse-led, telephone-based active
management protocol for COVID-19 patients who were isolating at
home. This protocol was developed by a group of physicians and nurses
and was initiated on April 19, 2020. Once a positive SARS-CoV-2 test
result was reported, a registered nurse would telephone a patient
to explain the role of the intervention and obtain an initial symptom
assessment. A point system was used to assess for the overall symp-
tom severity (Appendix A). There were four levels of illness severity
that were used: Better (O points), Mild (1-3 points), Moderate (4-6
points), and Severe (7 or more points). Each level of severity had spe-
cific instructions for the nurse to follow, with an escalation of man-
agement as severity increased (Appendix A). Patients with a “MOD-
ERATE” or “SEVERE” score were also scheduled an appointment (in-
person or video visit) with the respiratory clinic or their primary care
provider. A visit from a community paramedic and the recommendation
to seek further care at the Emergency Department were also recom-
mendations for those with “SEVERE” illness scores. The frequency of
the phone calls ranged from “every other day” to “twice daily,” depend-
ing on the severity of symptoms. During the phone calls, the patients
were also reminded about appropriate isolation procedures and pro-
vided confirmation of their PCR re-test date (which was recommended
at that time during the pandemic). The nurses that administered the
protocol participated in a formal training session led by one of the
physicians. There were additional monthly meetings to discuss cases
and ensure consistency in disease severity scoring and management,
and a physician was available to the team of nurses during operating
hours by phone and through secure messaging.

2.2 | Design

This study is a retrospective cohort study utilizing data from the elec-
tronic health record. The subjects were drawn from a cohort of COVID-
19 patients who had SARS-CoV-2 PCR testing performed at the Henry
Ford Allegiance Health drive-through testing site in Jackson, MI from
March 23, 2020 through May 31, 2020. Henry Ford Allegiance Health
is the only hospital in a county with an estimated population of 158,510
people in 2019 (U.S. Census Bureau, 2021). At the time of the study,
only county residents, individuals working in the county, and existing
health system patients were eligible for testing at this location due to
the unpredictable supply chain for testing components such as swabs
and reagent. The state was also under executive order of the gover-
nor to “stay home, stay safe.” These orders significantly restricted the
movement and gathering of residents who were not essential workers
until being modified on June 1, 2020.
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2.3 | Sample

The data extraction was performed by the analytics department of the
affiliated health system. The study sample included 293 patients who
tested positive for COVID-19 at the drive through testing site. Inclu-
sion criteria included presence of COVID-19 detected by SARS-CoV-2
PCR test, testing performed at the specific drive through testing site,
and age of 18 years or older. Patients were excluded from the sam-
ple if the following criteria were met: currently incarcerated, under the
age of 18 years, pregnant at the time of the test, and/or patients with
testing performed at another site. The control group, consisting of 154
subjects, included the patients who tested positive for COVID-19 prior
to the implementation of the protocol (from March 23, 2020 through
April 18, 2020). The intervention group consisted of the first 139 sub-
jects who met the eligibility criteria and tested positive for COVID-19
after the implementation of the active management protocol on April
19, 2020. To achieve nearly equal case counts and eligibility periods for
the study groups, a cut-off date of May 31, 2020, was used as the end
of the eligibility period for the intervention group. Vaccinations and
monoclonal antibody therapies were not yet available during the study

period.

24 | Measures

The following variables were collected for analysis: SARS-CoV-2 test
date, emergency department visit, inpatient hospital admission, age,
gender, tobacco use, body mass index (BMI), race, and ethnicity. Admit-
ting diagnosis and chief complaint were also collected to help deter-
mine if the hospital utilization was related to COVID-19.

Our primary outcome is the 30-day probability of COVID-19-
related hospital utilization, which is defined as an emergency depart-
ment visit and/or inpatient hospital admission related to COVID-19
within the first 30 days of diagnosis. We also calculated the separate
30-day probabilities of an emergency department visit and inpatient
hospital admission.

2.5 | Analytic strategy

The basic descriptive statistics and tests to assess for demographic
similarity between the study groups was performed using IBM’s
SPSS Software, Version 23. The time series analysis was performed
using SAS Propriety Software, Version 9.4. The variables and out-
comes were compared between the intervention and control groups.
The basic demographic information was compared between the two
groups to assess the need for adjustment in the outcome analy-
sis. A p-value of .05 or less was considered a statistically significant
result. If patients had missing data for variables in a specific analy-
sis, then those patients were excluded from that analysis. A compari-
son of means using t-tests was performed for the numerical variables.
A cross-tabulation analysis was also performed for the categorical
variables.

When analyzing hospital utilization, we excluded patients who pre-
sented to the hospital for reasons that were obviously unrelated to
COVID-19 (e.g.,arminjury, motorcycle crash). After reviewing the chief
complaints and admitting diagnoses for patients within 30 days of a
positive COVID-19 test, only one case needed to be excluded in the
analysis. Survival analysis, using a Kaplan-Meier estimator, was per-
formed for the time-to-event outcomes. A log-rank test was used to
compare the two groups. A Cox proportional hazard regression was
used to obtain hazard ratios. A Cox stepwise regression analysis was
also used to allow for the inclusion of covariates and to determine the
best model for predicting the 30-day probability of hospital utiliza-
tion. The stepwise inclusion requirement was p = .05 and the exclu-
sion requirement was also p = .05. The variables considered for this
model were: BMI, age, race, ethnicity, sex, and smoking status. The ini-
tial inclusion of BMI reduced the valid case count to 265 because of
missing data. Once it was determined that BMI was not a significant
factor in the model, by itself or in combination with other factors, BMI
was dropped from all future analyses to ensure all 293 cases would be
available. A less restrictive inclusion and exclusion cut-off p-value of .20
was also used to perform a stepwise regression analysis.

A sub-group analysis was performed, comparing the hospital uti-
lization in the intervention and control groups when stratified by the
sociodemographic variables listed above. Fisher’s Exact Test was used
to compute the p-values. Stata was used to perform a post-hoc power
analysis using the “power cox” command and utilizing the p-value

obtained for the primary outcome.

2.6 | Ethical considerations

This study was approved by the Henry Ford Allegiance Health Institu-
tional Review Board on August 17, 2020. The study was considered to
have minimal to no risk to study participants. Informed consent was
waived due to the retrospective nature of the study and the deiden-
tification of patient information. Participants were not contacted for
information; all data was obtained in a secure and confidential manner
from the electronic health record. The data extraction was approved by

the hospital’s executive leadership team.

3 | RESULTS

In the overall sample, the mean age was 46.03 years, and just over
half 163 (55.6%) were female (Table 1). Most patients identified as
White/Caucasian (79.5%), and 13.0% as Black/African American. The
mean BMI was 31.96, which meets the classification for obesity.
Regarding smoking status, 25 (8.5%) were current smokers, 86 (29.4%)
were former smokers, 148 (50.5%) had never smoked, and 34 (11.6%)
were unknown. For all these demographic factors there was no signifi-
cant difference between the study groups.

A Kaplan-Meier analysis for the 30-day probability of hospital uti-
lization showed no statistically significant difference between the

intervention and control groups (p-value = .105, Log-Rank Test).
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TABLE 1 Sociodemographic characteristics of the study sample

Variable
Age (years)
Sex
Female
Male
Race
White
Black
Other/Refused
Ethnicity
Not Hispanic
Hispanic
Unknown/Refused
Body mass index?®
Smoking status
Current smoker
Former smoker
Never smoked

Unknown

KORYCINSKI ET AL.

Total sample (n = 293)
46.03 +1.88

Range
18-95

163 (55.6%)
130 (44.4%)

233(79.5%)
38(13.0%)
22(7.5%)

272(92.8%)
7 (2.4%)

14 (4.8%)
31.96 +£0.90 18.54-55.98
25 (8.5%)

86(29.4%)

148 (50.5%)

34(11.6%)

Control group (n = 154)

46.55+231

83(53.9%)
71(46.1%)

128(83.1%)
17 (11.0%)
9(5.8%)

144 (93.5%)
2(1.3%)
8(5.2%)
32.27+1.31

12 (7.8%)

45 (29.2%)
81(52.6%)
16 (10.4%)

Intervention group (n = 139) p-Value?
4545 +3.04 575
557
80 (57.6%)
59 (42.4%)
265
105 (75.5%)
21(15.1%)
13(9.4%)
417
128 (92.1%)
5(3.6%)
6(4.3%)
31.61+1.21 468
.825
13(9.4%)
4129.5%)
67 (48.2%)
18(12.9%)

2Due to missing data, the sample sizes for BMI are the following: total sample n = 265, control n = 141, intervention n = 124.

Probability of no hospital utilization

Kaplan-Meier 30-Day Probability of Hospital Utilization

10

08

06

04

02

00

T T T
0 5 10

T T
15 20

I T

235 30

Time (days after positive SARS-CoV-2 test)

—— Control group
— Intervention group

FIGURE 1 The effect of an active management protocol on 30-day probability of hospital utilization in COVID-19 patients [Color figure can be
viewed at wileyonlinelibrary.com]

Despite the lack of statistical significance, the Kaplan-Meier curve
(Figure 1) demonstrated that 30-day hospital utilization was reduced
in the intervention group.

A Cox proportional hazards regression with only the intervention

variable included in the model was used to determine the impact of the

protocol on the 30-day probability of hospital utilization. This analysis
showed that the intervention group had a 42% reduction in risk of hos-

pital utilization within 30 days of a positive COVID-19 test when com-

pared to the control group (HR = 0.578, p-value .111, HR 95% CI [0.29,
1.13]), however, this difference did not meet statistical significance. A
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TABLE 2 Hospital utilization by the control and intervention groups when stratified by sociodemographic variables

Emergency department visit

Hospital admission

Control group

Intervention group

Control group Intervention group

Variableb N %? N %3 N
Age (years) <30 4 16.0% 0 0.0%
30-39 0 0.0% 2 6.5%
40-49 9 20.5% 4 12.1%
50-59 3 9.1% 2 14.3%
60-69 6 23.1% 1 5.3%
70-79 2 40.0% 1 25.0%
>80 0 0.0% 3 33.3%
Gender Male 11 15.5% 8 5.1%
Female 13 15.7% 10 12.5%
Smoking Yes 1 8.3% 0 0.0%
No 22 17.5% 13 12.0%
Race White 21 16.4% 12 11.4%
Black 5.9% 1 4.8%
Other 0.0% 0 0.0%
Ethnicity Hispanic 0.0% 0 0.0%
Non-Hispanic 24 15.6% 13 9.4%
BMI Underweight (<18.5) 0 0.0% 0.0%
Normal (18.5-24.9) 10.0% 4 19.0%
Overweight (25-29.9) 7 25.9% 4 10.0%
Obese (>30) 14 16.7% 5 7.9%
Total 24 15.6% 13 10.1%

p-Value N %3 N %2 p-Value
.040 0 0.0% 0 0.0% NA
514 0 0.0% 1 3.2% 1.000
376 2 4.5% 1 3.0% 1.000
627 1 3.0% 1 7.1% 512
211 6 23.1% 0 0.0% .032
1.000 1 20.0% 1 25.0% 1.000
1.000 0 0.0% 2 22.2% 1.000
.086 5 7.0% 1 1.7% .220
.655 5 6.0% 5 6.3% 1.000
480 0 0.0% 0 0.0% NA
274 10 7.9% 6 5.6% .606
.346 8 6.3% 6 5.7% 1.000
1.000 1 5.9% 0 0.0% 447
NA 0 0.0% 0 0.0% NA
NA 0 0.0% 0 0.0% NA
276 9 6.3% 6 4.7% .607
NA 0 0.0% 0 0.0% NA
427 0 0.0% 2 9.5% .165
.103 4 14.8% 2 5.0% 211
141 6 7.1% 2 3.2% 467
117 10 6.5% 6 4.3% 452

2Percentages for Emergency Department Visit and Hospital Admission are the percent in each subgroup out of all patients in that subgroup.

bSmoking, Race, BMI, and Ethnicity each had missing cases.

post-hoc power analysis revealed a power of 53% for the primary out-
come.

When a Cox stepwise regression analysis with an inclusion and
exclusion cutoff of p = .05 was performed, only patient age (p = .009)
met the cutoff for statistical significance to be in the final model. This
“age-only” model had a hazard ratio of 1.027 (p =.005). Additionally, no
statistically significant interaction effects were found.

A more liberal p-value of .20 was also used for the stepwise inclu-
sion and exclusion cutoff. The final model using this approach included
age, smoking status, and the intervention variable. The model showed
that there is a 42% reduction in risk of requiring hospital services in
the intervention group compared to the control group (HR = 0.580,
p-value = .115). These results were similar to those we found for the
“intervention only” model previously mentioned.

Hospital utilization was also stratified and analyzed by emergency
department visit and hospital admission. There was no statistically sig-
nificant difference between the study groups for 30-day probability of
an emergency department visit (p = .105) or 30-day probability of a
hospital admission (p = .406). A comparison between the intervention
and control groups regarding emergency department visit and hospi-
tal admission, when stratified by patient demographics, did reveal two

statistically significant differences (Table 2). In patients who were less
than 30 years old, there were fewer patients in the intervention group
that had an emergency department visit within 30 days of a COVID-19
diagnosis (p = .040). In patients between the ages of 60 and 69 years,
there were fewer patients in the intervention group that were admit-
ted to the hospital within 30 days of a COVID-19 diagnosis (p =.032).

4 | DISCUSSION

4.1 | Contribution to current literature

Since the initiation of this study, numerous articles have been published
about the use of telemedicine across different specialties and popu-
lations during the COVID-19 pandemic. Telemedicine may decrease
emergency department visits, preserve healthcare resources, and
reduce the spread of COVID-19 (Bokolo, 2020). A comprehensive
review of patient satisfaction and experience with telemedicine found
that patient satisfaction with telemedicine appears high, with com-
monly noted benefits including less travel time, accessibility, conve-
nience, and cost-efficiency (Nanda & Sharma, 2021). Additionally, when
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looking at outcome measures, telemedicine was found to be both use-
ful and reliable (Nanda & Sharma, 2021).

At the time of writing, a review of the current literature revealed
a few studies examining an outpatient approach to managing
COVID-19. Colleagues at the Cleveland Clinic were the first in
the United States to implement a COVID-19 home-based inter-
vention utilizing a self-monitoring app (Medina et al., 2020). They
found that approximately half (52%) of the enrolled patients
actively used the app and only 1% required a hospital admission
(Medina et al., 2020).

Similarly, a healthcare system in Minnesota adapted a previously
established remote patient monitoring and educational application-
based platform for the use of COVID-19 patients (Annis et al., 2020).
Overall, they found that patient satisfaction was high in those who
responded to the questionnaire (300 total), with 74% “extremely likely
to recommend their doctor” (Annis et al., 2020). The found an overall
activation rate of 61.2% for the patients offered to participate in the
program (Annis et al., 2020). Out of the 1496 patients that activated
the program, 91 utilized the emergency department and 13 were hos-
pitalized (Annis et al., 2020). Another virtual care program involving
weekly virtual assessments was trialed at Sunnybrook Health Sciences
Center in Toronto, Ontario (Lam et al., 2020). This was a small study
involving only 50 patients, with six of the patients requiring hospital
care (Lam et al., 2020).

Overall, prior studies suggest that telemedicine can provide satis-
factory, useful, and reliable care to patients during the COVID-19 pan-
demic. Several healthcare systems have implemented remote care pro-
grams to manage COVID-19 patients; however, the studies describing
these programs lacked control groups. Without a control group, it is dif-
ficult to determine the effectiveness of these programs. This study con-
tributes to the current literature by not only providing a protocol that
can be adapted for future use by other healthcare systems, but it also
includes a comparison group to allow for an evaluation of the effective-

ness of the intervention.

4.2 | Significance of results

Although there was not a statistically significant difference in 30-
day probability of hospital utilization between groups, there was a
decrease in hospital utilization seen in the intervention group. Strict
adherence to the traditional definition of statistical significance, a p-
value of .05, is a subject of debate because it potentially fails to identify
clinically significant findings (Wasserstein et al., 2019). There is prac-
tical significance in a 42% reduction in risk of hospitalization during a
global pandemic. Preventing unnecessary hospital visits relieves bur-
den on patients, families, and strained health system resources. We
believe the results of this study should be interpreted in context of the
available sample of cases and practical impact on those affected. Addi-
tionally, the sub-group analysis did reveal a statistically significant dif-
ference in hospital utilization in two age groups (less than 30 years and
60-69 years), directionally supporting the need for analysis in a larger

cohort.

When we performed the Cox stepwise regression analysis, we did
find that the “age-only” model met statistical significance. In other
words, we saw that hospital utilization increased with increasing age.
This trend was not surprising to us and was consistent with the data
released by CDC (Centers for Disease Control and Prevention, 2022).
Older adults are more susceptible to developing severe COVID-19 and
have a higher risk of requiring hospitalization.

The protocol also allowed ongoing assessment of COVID-19
patients with limited in-person interactions, thereby reducing the
risk of infection for healthcare workers. With the increased use of
telemedicine, this protocol could be used as a guide for other health
systems looking to improve access to care for COVID-19 patients
without increasing hospital utilization. Moreover, patient satisfaction
should also be considered when determining the effectiveness of the
protocol. Having COVID-19 can be a stressful for some people, and the
added support provided by the active management protocol may ease
their concerns and provide psychological comfort. Unfortunately, an
evaluation of patient satisfaction was not obtained during the imple-
mentation of this protocol. A follow-up study would need to be per-

formed to specifically assess patient satisfaction with the protocol.

4.3 | Considerations in the application of this
intervention

There are some additional factors to consider when determining the
suitability of this intervention for a specific community or hospital
system. At the time of this study, the health care system involved in
the study managed the largest testing site in the surrounding commu-
nity and had sufficient testing capacity. If COVID-19 cases cannot be
quickly identified and contacted, this protocol is unlikely to be effective
in reducing hospital utilization. A health system utilizing this approach
needs to have testing capacity or data exchange capability with other
local testing sites to identify cases.

Community partnership played an important role in the success of
this program. Nursing resources from local health departments and
other health systems should collaborate on a common approach to
cases. The COVID-19 pandemic exposed a disconnect between local
public health and hospitals, which were more likely to operate in paral-
lel than in collaboration. In the community where this study occurred,
strain on the local health department was significant. The hospital
and health department have a strong working relationship that helped
provide consistent communication when contacting patients, balance
the workload of nurses, and prevented confusion around continuously
evolving COVID-19 guidelines.

The ongoing shortage of nurses may adversely affect the ability
to implement this program. Staffing shortages have posed a problem
throughout the COVID-19 pandemic. In our institution, we did not
find it difficult to attract nurses. The work is lower intensity in nature
than what many were experiencing in the acute environment and
helped keep several individuals near retirement in the workforce. The
more significant challenge is flexing the staffing model with demand,

as pandemic surges could easily overwhelm the resources available
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to contact patients. In the absence of additional staff resources,
modification to the protocol may be necessary to prioritize patients at
highest risk of a poor outcome.

4.4 | Limitations

Our study does have several limitations to consider. First is the inability
to fully differentiate hospital utilization related to COVID-19 and those
that were unrelated. We chose to exclude obvious unrelated diagnoses;
however, there were certain diagnoses (e.g., melena, transient cerebral
ischemic attack) for which we could not definitively determine the eti-
ology without more information. We decided to be conservative with
our case exclusions, with the assumption that each group would have a
similar number of ambiguous hospital admission diagnoses and patient
chief complaints.

Second, the post-hoc power analysis, which demonstrated a power
of 53%, indicates that the sample size may not have been sufficient to
identify a significant difference in hospital utilization between groups.
The COVID-19 pandemic was a time of rapid change, and we elected to
limit the duration of the study to minimize the impact of new knowl-
edge and treatment options on the management of COVID-19. This
approach resulted in a slightly smaller intervention group.

Third, we also assumed that patients tested at this specific location
only utilized the affiliated hospital for acute care needs. There is only
one hospital in the county, it is centrally located, and at this early stage
in the pandemic testing was limited to county residents, those who
worked in the county, and established health system patients. The test-
ing restrictions were necessary due to the unpredictable supply of PCR
testing components. Additionally, effective March 24, 2020, the state
was under executive order of the governor to “stay home, stay safe,”
which limited gatherings and reduced the movement of residents who
were not essential workers. The most significant reduction in restric-
tions did not occur until June 1, 2020. The study timeline is confined to
this period of most restricted travel. Finally, while there is a possibility
of acute care utilization outside the sole hospital in the county despite
the geographic, testing and travel barriers, it is unlikely to dispropor-
tionally affect one study group over the other.

A final limitation to consider is the generalizability of the study.
The county involved in the study has a relatively small population, so
this intervention may not be as effective in a large county, a densely
populated city, or an area with high COVID-19 activity. Additionally,
underserved populations with insufficient testing capacity may not be

equipped to effectively implement the intervention.

5 | CONCLUSION

The COVID-19 pandemic altered our lives in many ways, and the
United States health care system adapted quickly. New approaches to
delivering health care were necessary to ensure access to care and
to protect the healthcare workforce. Hospitals became overwhelmed
during the early months of the pandemic and hospital resources

became scarce. Although, this study took place in the initial COVID-
19 surge in the United States, the findings remain relevant. Over time,
we have seen the evolution of the SARS-CoV-2 virus with subsequent
more easily transmissible variants. Even with public health measures
in place (e.g., masking, social distancing, hand hygiene), hospitals have
continued to be strained during surges. Hospitals could use this proto-
col as amore proactive approach to help alleviate demand on the acute
care environment during a COVID-19 surge.

Overall, this retrospective study demonstrated that a nurse-led,
telephone-based active management protocol for COVID-19 patients
is a viable option for health systems looking to reduce in-person inter-
actions with COVID-19 patients while maintaining access to quality
care. A similar protocol may also help reduce hospital utilization. This
protocol is applicable to the current COVID-19 pandemic or could be

adapted for future pandemics.
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APPENDIX A: SARS-CoV-2 ACTIVE MANAGEMENT
PROTOCOL FOR COVID-19 POSITIVE PATIENTS

A. SARS-CoV-2 (COVID-19) symptom assessment

“Canyou please describe your current symptoms?”

Criteria Points  Definition

Shortness of breath 4 Breathless at rest, or not
improved at rest.

Fever 3 Severe chills, drenching
sweats or measured
temperature over
100.0F.

Cough 1

Unable to eat/drink 1

Other 1 Any number of symptoms

* Headache in this category receive

* Body aches one (1) point total.

* Sorethroat More symptoms DOES

* Runny nose NOT result in more

* Lost sense of smell points.

* Lost sense of taste
* Nausea/vomiting/diarrhea

Sum the points and follow the protocol according to the severity of

illness.

Severity of lliness Point Total
Better 0 points

Mild illness 1-3 points
Moderate illness 4-6 points

Severe illness 7 or more points

Instructions for patients that are BETTER: O points

Can occur via phone or video visit.

Schedule follow-up visits at random times.

Schedule calls for EVERY OTHER DAY.

Review isolation procedure.

Confirm retest date.

Instructions for patients that have MILD illness: 1-3 points

Can occur via phone or video visit.

Schedule follow-up visits at random times.

Schedule calls for DAILY.

Review isolation procedure.

Confirm retest date.

Review that patients often worsen at 10-14 days.

Schedule appointment with respiratory clinic at day 7 of symp-
toms OR recommend call PCP if independent.

Instructions for patients that have MODERATE illness: 4-6
points

Can occur via phone or video visit.

Schedule follow-up visits at random times.
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Schedule calls for TWICE DAILY.

Review isolation procedure.

Confirm retest date.

Review that patients often worsen at 10-14 days.

Schedule appointment with respiratory clinic for a consult OR
recommend call PCP if independent. Patient with independent
PCP has option to call their PCP or schedule a visit with the
Respiratory Clinic. Respiratory Clinic visits may be in person
or video.

Consider Community Paramedic.

Instructions for patients that have SEVERE illness: 7 or more

points

Can occur via phone or video visit.

Schedule follow-up visits at random times.

Schedule calls for TWICE DAILY.

Contact Physician/Provider ON CALL at Respiratory Clinic for
consultation (517-205-8991). Provider may choose any of fol-
lowing options:

Schedule phone/video visit with Respiratory Clinic.

Schedule in person visit with Respiratory Clinic.

Schedule Community Paramedic.

Advise patient to go to the emergency room.
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