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ABSTRACT

Background: Incessant, COVID-19 outbreaks occurring in nursing and adult care homes are a serious public health concern that
continues to create significant healthcare crisis management challenges. Adult care facilities often lack in-house capacity and
capability to safely treat its ill residents, while hospitals are strained to balance the influx of patients, allocate scarce resources
and protect healthcare workers.
Objectives: This project sought to implement a regional, community engaged, intervention model to assist nursing and adult care
homes in reducing or preventing outbreaks and risks associated with COVID-19 in rural eastern North Carolina (N.C.).
Methods: Design/Setting: Through collaborations between Vidant Health (VH), health departments and a network of community
partners, a shared intervention plan was created and implemented to monitor nursing and adult care homes for COVID-19-related
outbreaks across 29 counties in rural eastern N.C. A “Strike” team or “Swarm (SWARM) approach was developed as an
operationalized concept for rapidly responding to nursing and adult care home outbreaks while providing an array of services
and interventions to help prevent the spread of COVID-19. Comparative analysis was conducted between the mean number of
COVID-19-related cases, deaths and length of outbreak time in VH service contracted, SWARM facilities (n = 12) and all other
non-service contracted, or non-SWARM facilities (n = 155) in N.C.
Results: Nursing and adult care homes under service contract using our SWARM approach experienced fewer average number of
COVID-19-related resident ill cases (24.4 vs 29.0), and deaths (1.2 vs. 3.9). The length of outbreak recovery time was far less
among SWARM facilities than non-participating, non-SWARM facilities (17.1 vs. 25.4; p < .034).
Conclusions: By actively monitoring key indicators, engaging in daily communication with local partners and providing rapid
response, VH’s SWARM approach provides a proactive method for preventing further spread of COVID-19 in adult care facilities
and communities.

Key Words: Administration, Management, North Carolina, Population health

∗Correspondence: Gregory D. Kearney; Email: KearneyG@ ecu.edu; Address: East Carolina University, Brody School of Medicine, Dept. of Public
Health, 115 Heart Drive, MS 660 Greenville, NC 27834, United States.

Published by Sciedu Press 27



jha.sciedupress.com Journal of Hospital Administration 2020, Vol. 9, No. 4

1. INTRODUCTION

In February 2020, the Life Care Center in Kirkland, Wash-
ington (King County) became the epicenter of coronavirus
disease (COVID-19) in the U.S. The outbreak gained national
attention resulting in over 100 associated positive cases, and
upwards of 30 deaths.[1] Findings by local and federal health
officials later identified the spread of the virus primarily as
the result of multiple factors, including ineffective infection
control and prevention, failure to notify the department of
health of the outbreak in a timely manner; staff members
working in multiple facilities, and lack of back-up clinicians
for the facility.[1]

Shortly following the King County incident, the number of
outbreaks and deaths related to COVID-19 in adult care fa-
cilities across the U.S. skyrocketed, sending an alarming
outpouring of residents and staff to hospitals.[2] In response,
hospitals all over the country ramped up efforts to respond
to the pandemic surge, cancelling elective and non-essential
surgeries to free up medical workers, seeking scarce personal
protective equipment (PPE), ventilators, and additional bed
space.[3] Many hospitals and healthcare centers encountered
“apocalyptic” conditions and were besieged by hundreds of
COVID-19 patients, many of whom were elderly and later
died.[4]

Ill-patient transfer from nursing homes to medical centers
presents multiple hazards for both the treating hospital and
the adult care facility.[5] The influx of ill-patients into hospi-
tals and emergency departments can strain resources, overbur-
den healthcare workers and increase risk of intra-hospital pa-
tient transmission, or nosocomial spread to other patients.[6]

Nursing homes face their own dilemma, often lacking ca-
pacity and capability to safely monitor older patients as they
transition from the hospital back to the facility.[7] Resolv-
ing ill-patient transfer prior to pandemic conditions requires
necessary and prudent decision making that requires thought-
ful planning, coordination and communication by both par-
ties.[8, 9]

In May 2020, news media reports estimated that over 61%
of COVID-19-related deaths in N.C. were attributed to out-
breaks in adult care facilities,[10] citing multiple health code
violations, including improper infection control procedures
as part of the investigations.[11] With over 400 nursing homes,
36,000 residents and 25,000 employees in adult care facil-
ities in N.C.[12] the threat of COVID-19 is a recognizable
and imminent concern for hospitals and healthcare centers
that treat older adults,[13] as well as nursing home adminis-
trators, staff, families and communities. Recognizing these
concerns, administrators at Vidant Health (VH), a regional

healthcare system in rural eastern N.C., worked to establish
partnerships with key community stakeholders, including
local health departments and nursing home administrators
to address this issue. Over the duration of several weeks
and many workgroup meetings, an integrated, community
COVID-19 monitoring and action response plan, referred
to as “Swarm”, or SWARM, was launched. Similar to a
“strike team,” the objectives of SWARM are to monitor and
rapidly assist facilities with the goals of preventing outbreaks,
containing spread, and reducing risk through a “treatment-in-
place” model and the prevention of unnecessary transfers of
COVID-19 positive patients to either the emergency depart-
ment and/or acute care hospital.

Project aims
The aims of this project were to evaluate our SWARM ap-
proach by comparing differences between reported COVID-
19-related outbreak recovery periods, cases and deaths in
nursing and adult care homes in N.C. that maintained service
contracts using the SWARM approach, with other facilities
in N.C. that did not use the SWARM approach.

2. METHODS
2.1 Vidant Health
Vidant Health (VH) is a not-for-profit, regional healthcare
system that encompasses a level 1 trauma center and eight
(8) community hospitals, more than 14,000 employees and
serves more than 1.4 million people across 29 rural counties
in eastern N.C. Vidant Medical Center (VMC), located in
Greenville N.C., is the heart of the Vidant Health system
and serves as the medical teaching hospital for East Carolina
University, Brody School of Medicine.

2.2 Framework
Through a combination of experience, evidence-based litera-
ture and discussions between VH administrators and stake-
holders, the creation of the COVID-19 Care Pathway (CCP)
was developed as the operational framework for this project
(see Figure 1). The foundational elements of the CCP are to
ensure that timely, safe and reliable access to resident treat-
ment is prioritized, while emphasizing a “treatment-in-place”
plan approach to avoid unnecessary hospital visits among
senior living facilities (SNFs) and assisted living facilities
(ALFs) residents. Throughout the CCP development process,
strong emphasis was placed on patient safety and quality of
care, communication and prevention. The CCP served, and
continues to serve as a collaborative, operational reference
guide to stakeholders, including county health departments,
care partners, and community organizations to prevent the
spread of COVID-19 in eastern N.C.
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Figure 1. Care Pathway Framework

2.3 SWARM

A major component of the CCP is VH’s SWARM and
SWARM teams. As an operationalized concept, SWARM
provides rapid response and an array of services and interven-
tions to help prevent the spread of COVID-19 in nursing and
adult care homes. Assessment and risk mitigation strategies
of the SWARM approach are purposefully kept transpar-
ent and shared across stakeholders including VH’s regional

hospitals, facility administration, facility medical director,
local health department leadership, and where appropriate,
community stakeholders.

2.4 Surveillance and response
One of the key components of SWARM’s team monitoring
and response planning is early execution of a service contract
agreement with nursing and adult care facilities prior to a trig-
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gering event. As further described below, having a contract
with a facility allows VH to provide an array of services such
as being able to cover shifts due to staffing shortages, pro-
vide PPE, conduct resident/staff testing, monitor and respond
to a COVID-19 outbreak. An executed service agreement
also ensures VH’s SWARM teams can work closely with the
local facility to assess the greatest risks and needed areas
of support. Active surveillance of facilities are conducted
daily through communication between VH’s Transitional
Care Coordinators, the local facility administrator and/or
Director of Nursing, the local health department, and the
local medical director for the facility. Daily, routine facility
check-ins by Transitional Care Coordinator’s and regional
SWARM leadership with facilitators includes a review of the
following: lab test results, monitoring changes to community
risk level such as the number of cases in the community,
evaluating the nurse triage call volume activity, surveying for
increases/decreases in signs and symptoms among staff and
residents, identifying staff on leave due to illness or potential
exposure, determining the number of patients on isolation
at the facility due to COVID-19 signs/symptoms, evaluating
infection and control risk, such as PPE availability and short-
ages, identification of staff members working at multiple
facilities, and determining any outbreaks at nearby facilities.

2.5 Data
To gauge the impact of our SWARM interventions, a com-
parative analysis was conducted among all N.C., nursing and
adult care homes that had a N.C. Department of Health and
Human Services (NC DHHS) reportable COVID-19-related

outbreak between May 1 to June 12, 2020.

Publicly available data for the analysis was obtained from
bi-weekly reports on the NC DHHS website.[14]

2.6 Procedures and measures
Reported outbreak data for NC nursing and adult care homes
were grouped into two (2) categories; SWARM and Non-
SWARM facilities. SWARM facilities were those that main-
tained an executed service agreement or were monitored daily
by VH; Non-SWARM facilities were all other remaining NC
facilities that reported an outbreak but did not maintain a
contract agreement with or have routine monitoring in place
by VH.

Selected outcome measures included the number of nursing
homes and residential care facilities with a reported outbreak
among the following: 1) number of days the outbreak lasted
(until recovery, or no longer on the report), 2) number of
cases among residents and staff, and the 3) number of deaths
among residents and staff. The recovery time for an outbreak
was calculated by summing the days between reporting pe-
riods for each facility This project was reviewed by East
Carolina University Institutional Review Board.

2.7 Analysis
Univariate and non-parametric tests were used in data anal-
ysis. The Mann-Whitney U test was used to compare dif-
ferences between the length of time (number of days) an
outbreak occurred. Statistical significance was set at the 0.05
alpha level. Data analysis was conducted using SPSS v24.

Table 1. Number of reported COVID-19 cases, deaths and days until recovery among SWARM (service contracted facility)
and non-SWARM (non-service contracted facility) nursing and adult care homes (N = 167), North Carolina, 2020

 

 

Facilities Reporting an Outbreak 

Type of Group Facility 

SWARM  n (%) 

12 (7.2) 

 

 

Non-SWARM  n (%) 

155 (92.8) p 

n M SD  n M SD 

Cases (total) 293 24.4 28.4  4527 29.0 35.4 .762 

    Residents 200 16.7 20.0  3148 20.2 26.0 .904 

    Staff 93 7.8 8.5  1379 8.8 10.6 .953 

Deaths (total) 14 1.2 2.2  624 4.0 6.6 .762 

    Residents 14 1.2 2.2  621 3.9 6.6 .308 

    Staff NR NR NR  3 0.0 0.1 .953 

Number of Days Until Recovery 205 17.1 14.3  3905 25.4 13.4 .032 

Note. NR = None Reported. Cases and deaths are the maximum number reported. Recovery for these study purposes followed NC DHHS, rules and 

guidelines as follows; a) a COVID-19 outbreak is defined as two or more laboratory-confirmed cases; b) An outbreak is considered when there no 

evidence of continued transmission within the facility, measured as 28 days after the latest date of onset in a symptomatic person or the latest date of a 

specimen collection in an asymptomatic person, whichever is later, and c) Facilities with less than 10 residents are not included to protect patient 

confidentiality. 
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3. RESULTS
As shown in Table 1, there were a total of 167 nursing and
adult care facilities reporting an outbreak in N.C. during the
specified time period. Among the total number of facilities
reporting an outbreak, 7.2% (n = 12) were SWARM ser-
vice contracted facilities and 92.8% (n = 155) non-SWARM,
non-service contracted facilities.

The average number of reported COVID-19 resident cases
among SWARM facilities was 16.7, compared to 20.2 resi-
dents cases in non-SWARM facilities. Among staff member
COVID-19 cases, SWARM had an average of 7.8 versus 8.8
staff member cases in non-SWARM facilities. The average
number of deaths among residents was 1.2 in SWARM fa-
cilities compared to 4.0 residents in non-SWARM facilities.
There were no reported staff member deaths in SWARM
facilities, and 3.0 staff member deaths in non-SWARM facil-
ities.

The average number of days until recovery of an outbreak in
SWARM facilities was 17.1 days compared to 25.4 days in
non-SWARM facilities. A Mann-Whitney U test indicated
that this difference was statistically significant (p < .034).

4. DISCUSSION
These findings suggest that our SWARM approach for ac-
tively monitoring key factors in nursing and adult care homes
contributed to fewer COVID-19 illnesses, deaths and an over-
all quicker recovery time from outbreaks than those that were
not aligned with SWARM.

Our collaborative efforts to monitor and respond to COVID-
19 outbreaks in nursing and adult care homes on a regional
scale facilitated by a not-for-profit health system may be
the first in the U.S. These results are encouraging and build
on evidence-based approaches, for treating patients on-site
successfully as demonstrated with other health conditions,
for example, pneumonia.[5] Efforts to combat the rapid
threat of COVID-19 in congregate style living facilities have
been increasingly evolving throughout the U.S. For example,
Maryland and other states are expanding traditional state
emergency management services (EMS) roles by partnering
with local health departments and providers to lead “strike
teams”,[15] similar to SWARM. These types of innovative
and efficient efforts to curb COVID-19 outbreaks in adult
congregate living facilities are excellent examples that should
be recognized and further considered as national model pro-
grams

4.1 Implications and future research
While the results of this project highlight the need for rapid
interventions to reduce COVID-19 in these facilities, there
are exceedingly dynamic challenges that should be consid-

ered when conducting future research on this topic. Mon-
itoring for risk factors and prioritizing the needs of senior
adult care facilities changes daily as the virus spreads across
communities and the risk for vulnerability of high-risk pa-
tients rise and fall. Environmental factors play a significant
role in viral transmission are also continually evolving. For
example, personal hygiene such as handwashing, knowledge
and use of PPE, effective infection and control measures
vary by individual facility and are highly influenced by staff
members education and personal behavior.

As demonstrated in the King County case, staff facility mem-
bers working in multiple facilities, working while symp-
tomatic and inadequate familiarity with PPE were major
contributing factors leading up to the outbreak.[1] Grabowski
and colleagues described part of the challenge health admin-
istrators are confronted with is the ability to find high-quality
staff employees that are willing to work in these settings,
and further noted that this issue would be magnified in the
context of COVID-19.[7] Similar issues involving staff, par-
ticularly working in multiple facilities have been identified
in outbreak follow up reports. While it remains vitally im-
portant for administrators to have staff tested regularly for
symptoms to ensure they are not spreading the virus, this
issue is sometimes met with cost and logistic challenges. In
light of this issue, as the authors were finalizing this paper,
N.C. lawmakers implemented mandatory testing for all nurs-
ing home residents and employees regardless of symptoms
or whether there is an active outbreak at a facility.[12]

Given the complexity of virus transmission, it is difficult
to determine with accuracy which part of SWARM’s inter-
vention methods had the most significant impact on reduc-
ing viral spread and shortening the length of outbreak re-
covery time. Nevertheless, our summation is that having
an executed service agreement in place with facilities and
daily focused monitoring using the SWARM approach cor-
related with fewer cases, deaths and shorter recovery time.
As demonstrated, our experience shows that by having an
agreement in place improves upon the ability to conduct daily
monitoring, to treat ill-patients “in-place” and helps to “open
the door” for communication with facility administrators. In
light of the agreement with facilities, communication and
supporting routine health inspection reports from local health
departments helped to signal early warnings or outbreaks for
rapid response.

The SWARM approach to protect facilities from COVID
entry, containing spread, and “treating-in-place” are guided
by over-arching state, federal policies and best-practice rec-
ommendations. At a more granular level, however, practice-
based approaches and guidelines are needed to supplement
these documents. More published case studies and case re-
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ports are needed to help reduce outbreaks, guide policy and
action. Recognizing how quickly the science is developing
on COVID-19 underscores the need to maintain current re-
sponse plans, training, and education on a consistent and
regular basis for administrators, healthcare workers and staff.

4.2 Limitations
Considering these findings, several factors should be recog-
nized when interpreting results of our data analysis. It was
unknown if other underlying health co-morbidities were the
major cause of reported cases and deaths or were the direct
result of COVID-19, which limits the accuracy of these re-
sults. The data provided did not include the total number
of residents/staff members in facilities, limiting the ability
to calculate and compare accurate rates. Additionally, the
state’s case/death reports did not include data on facilities
with 10 or less residents. If this data should become available,
subsequent analysis should include calculated rates, number
of cases and deaths in smaller facilities and a longer study
period.

5. CONCLUSIONS
With an estimated 1.3 million individuals residing in nursing
homes and nearly one in 10 reporting cases of COVID-19 in
the US,[16] proactive measures are needed to reduce illnesses
and deaths among older adults in these high-risk, congre-

gate living environments.[17] Hospitals collaborating with
key partners, play a vital role in facilitating necessary action
to bring change to protect this sensitive population group.
Our SWARM approach is a shared model that can assist
hospitals, healthcare and congregate living facilities increase
stakeholder partnerships and protect communities from the
spread of COVID-19.

Implications for policy and practice

• Hospitals and community partners working together
can play a vital role in the prevention and spread of
COVID-19 in congregate living facilities and commu-
nities.

• Active involvement by facility medical directors and
administrators in staff screening and training, infec-
tion control measures, PPE utilization are important
components leading up to and controlling an outbreak.

• Over-arching state and federal guidelines are impor-
tant for administrators in preparing and responding to
outbreaks in adult care facilities. Practice-based exam-
ples, such as case studies, and tabletop exercises are
needed to train and educate staff and assist decision
makers in addressing day-to-day operations.
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