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Abstract

Background: Nursing homes in the United States were devastated by COVID-19, with 710,000 cases and 138,000 desths
nationally through October 2021. Although facilities are required to have infection control staff, only 3% of designated infection
preventionists have taken a basic infection control course prior to the COVI1D-19 pandemic. M ost research hasfocused on infection
control in the acute care setting. However, little is known about the implementation of infection control practices and effective
interventionsin nursing homes. Thisstudy utilizes Project ECHO (Extension for Community Health Outcomes), an evidence-based
telementoring model, to connect Penn State University subject matter experts with nursing home staff and administrators to
proactively support evidence-based infection control guideline implementation.

Objective: Our study seeksto answer the research question of how evidence-based infection control guidelines can beimplemented
effectively in nursing homes, including comparing the effectiveness of two ECHO-delivered training interventions on key
patient-centered outcomes such as reducing the number of residents with a COVID-19 diagnosis.

Methods: A stratified cluster randomized design was utilized. Using a 1:1 ratio, we randomly assigned 136 nursing homes to
ECHO or ECHO Plus arms. Randomization was stratified by geographic location, baseline COVID-19 infection rate, and facility
capacity. The study had two phases. In phase one, completed in July 2021, nursing homesin both study arms received a 16-week
infectious disease and quality improvement training intervention via real-time, interactive videoconferencing and the ECHO
learning model. Phase one sessions were up to 90 minutes in duration. In phase two, completed in November 2021, the ECHO
group was offered optional 60-minute office hoursfor 9 weeks and the ECHO Plus group received 9 weeks of 60-minute sessions
on emerging topics and an additional 8-session refresher series on infection control.

Results: A total of 290 nursing home facilities were assessed for eligibility, with 136 nursing homes recruited and randomly
assigned to ECHO or ECHO Plus. Guided by the Reach, Effectiveness, Adoption, Implementation, and Maintenance (RE-AIM)
framework, we will simultaneously evaluate the study’s effectiveness and implementation outcomes at baseline (intervention
start date), and at 4, 6, 12, and 18 months. The primary outcome is the COVID-19 infection rate in nursing homes. Secondary
outcomes include COVID-19 hospitalizations and deaths, flu-like illness, and quality of life. Surveys and interviews with
participantswill also provide data as to the adoption, implementation, and mai ntenance of best practices taught throughout ECHO
sessions.
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Conclusions: A multipronged approach to improving infection control and emergency preparedness in nursing homes is
important, given thetoll that the COVID-19 pandemic hastaken on residents and staff. The ECHO model has significant strengths
when compared to traditional training, as it alows for remote learning delivered by a multidisciplinary team of experts, and

utilizes case discussions that match the context and capacity of nursing homes.

Trial Registration:

(JMIR Res Protoc 2022;11(5):€34480) doi: 10.2196/34480
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Introduction

Nursing homeswere ground zero for the COV1D-19 pandemic;
over half of US nursing homeresidentswereinfected (710,000)
and 1in 10 (138,000) died of COVID-19 between March 2020
and October 2021 [1]. The COVID-19 pandemic shines a
spotlight on the infection control principles for some of the
frailest, most vulnerable individuals in the United States [2].
However, infectious disease outbreaksin nursing homes are not
a new challenge, including organisms such as norovirus,
influenza virus, and Sreptococcus [3]. Fortunately, 85.8% of
US nursing home residents have been vaccinated against
COVID-19, dthough vaccination alone is not sufficient to
prevent outbreaks in the nursing home setting [1].

There are several reasons that infection control within the
nursing home setting is a major challenge. Although facilities
arerequired to have designated infection control staff, only 3%
had taken a basic infection control course before the COVID
pandemic [4-6]. A cross-sectional survey of randomly selected
US nursing homes assessed their adherence to the Centers for
Medicare and Medicaid Services (CMS) final rule requiring
these facilities to develop an infection control program,
employing a trained infection preventionist. One-third of the
sample (n=990) reported receiving an infection control
deficiency citation [7]. Other challenges to infection control
include caregivers moving frequently between rooms,
inconsistent hand washing, and vaccine hesitancy [7]. This
highlights the need for a multipronged approach to infection
control in nursing homes, which is key to battling COVID-19
and future infectious outbreaks in nursing homes.

The Centersfor Disease Control and Prevention (CDC) outlines
severa strategies to assist nursing homes in addressing the
pandemic [8]. Unfortunately, these evidence-based infection
control practices have failed to trandate into effective
implementation [9]. Although guidelines may appear relatively
straightforward, implementation requires organizational
capacity, staff engagement, and problem-solving that can strain
organizations lacking appropriate training, resources, and
support. Identifying effectiveimplementation for evidence-based
practices is of critica importance to decision makers in
addressing infection control in nursing homes and requires
studying innovative approaches. Although significant research
has focused on infection control in the acute care setting, little
is known about the implementation of practices and effective
interventions in nursing homes [7,10]. A recent systematic

https://www.researchprotocol s.org/2022/5/€34480

review [11] on the effectiveness of preventing or reducing
COVID-19 in nursing homes found little evidence linking
interventions or strategies to robust data on effectiveness. Most
of these studies were observational, with no randomized
controlled trials (RCTSs) reported to date.

This protocol describes a stratified cluster randomized design
to evaluate an intervention utilizing Project ECHO (Extension
for Community Health Outcomes), an evidence-based
telementoring model to connect Penn State University infectious
disease, geriatric, and nursing home experts with remote nursing
home staff and administrators to proactively support
evidence-based infection control guidelineimplementation. Our
study seeks to answer the research question of how
evidence-based infection control guidelines can beimplemented
effectively in nursing homes. Our primary aim wasto compare
the effectiveness of a 16-week infectious disease and quality
improvement curriculum [12] (ECHO) versus ECHO plus a
9-week series on emerging COVID-19 topics and an 8-week
infection control refresher series (ECHO Plus) on the number
of nursing home residentswith COVI1D-19. Our secondary aims
wereto compare the effectiveness of ECHO versus ECHO Plus
on other patient-centered outcomes (COV I D-19 hospitalizations
and deaths, flu-like illness, and quality of life [QOL]) and
evaluate the impact of intervention conditions on key
implementation outcomes in nursing home facilities based on
the Reach, Effectiveness, Adoption, Implementation, and
Maintenance (RE-AIM) framework.

Methods

Ethics Approval and Informed Consent

Approval for this study has been obtained from the Penn State
Ingtitutional Review Board at the Penn State College of
Medicine in Hershey, Pennsylvania (STUDY 00015883). All
participants received information about the study and were asked
to give consent before participating in the study.

Study Design

A stratified cluster randomized design was used. According to
a 1.1 ratio, we randomly assigned 136 nursing homes (with
approximately 16,700 residents) to ECHO or ECHO Plus.
Randomization was stratified by geographic location (rura vs
urban), baseline COVID-19 infection rate (some vs none), and
facility capacity (<60 beds vs 260 beds). Patient-centered
outcomes, including nursing home residents with COVID-19
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infections, flu-like illness, COV1D-19 hospitalizations, deaths,
and QOL, were assessed at baseline (intervention start date),
and at 4, 6, 12, and 18 months. Our study is guided by the
RE-AIM framework to critically evaluate both effectiveness
and implementation outcomes of the proposed cluster RCT [13].

Recruitment

National nursing home lists were obtained using CMS data,
state agency and nursing home association contact websites,
and engaged stakehol ders. We assessed 290 nursing homes for
eigibility from national nursing home lists comprising a total
of 2000 facilities, focusing primarily in Pennsylvania, but
including other statesin the Northeast and Midwest, including
Connecticut, Delaware, lllinois, Indiana, Maryland, New
Hampshire, New Jersey, New York, Ohio, Vermont, Virginia,
and Wisconsin. Recruitment occurred from December 2020 to
February 2021. In Pennsylvania, nursing homes were recruited
through collaborations with key stakeholders, including state
agencies and state nursing home organizations, through phone
calls and emails. For nursing homes located in other states, we
utilized lists obtained from Project ECHO at the University of
New Mexico, and made phone calls and sent emails to either
the director of nursing or nursing home administrator. Inclusion
criteria included being a CMS-€eligible facility and no prior
participationinaprior ECHO-delivered COVID-19intervention.
Eligible nursing homeswere asked to identify two nursing home
staff members to participate in the study, and we encouraged
participation by infection control staff and other facility

Table 1. Summary of comparators.

Cdoetd

leadership (eg, director

administrators).

medical director, of nursing,

Intervention

The intervention for this study included the Agency for
Healthcare Research and Quality (AHRQ) ECHO National
Nursing Home COVID-19 Action Network [12], supported by
AHRQ and in collaboration with Project ECHO at the University
of New Mexico Health Sciences Center and the Institute for
Healthcare Improvement (IHI). This network provided training
and mentorship to nursing homes acrossthe country to increase
theimplementation of evidence-based infection prevention and
safety practicesto protect residents and staff. Using the Project
ECHO model of telementoring, al nursing homes received the
intervention in two sequential phases from December 2020 to
November 2021 (Table 1).

During each session, nursing home staff participated in remote
sessions led by a multidisciplinary specialist team consisting
of subject matter experts from the following areas of expertise:
emergency preparedness, nursing home operations, infectious
disease and infection control, geriatrics, mental health, and
quality improvement.

To incentivize participation, continuing education credits were
awarded for attending live sessions. In addition, a stipend of
US $6000 was available through the AHRQ initiative to eligible
facilities that participated in or viewed recordings for 13 out of
16 sessions in phase one.

Study phase

ECHO?

ECHO Plus

Phase one

16-week infection control ECHO O

Quality Improvement component
Phase two

Nine-week office hours

Nine-week ECHO

Eight-week refresher series (fall 2021)

O (optional)

3ECHO: Extension for Community Health Outcomes.

Phase One

Overview

Nursing homesin both study armsreceived the 16-week AHRQ
ECHO National Nursing Home COVID-19 Action Network
(Network)  curriculum  via  red-time, interactive
videoconferencing using Zoom at no cost to participants. The
curriculum was devel oped specifically for this intervention in
partnership between AHRQ, the University of New Mexico's
ECHO Institute, and the IHI [12]. Session recordings were
available for those who were unable to participate live. Phase
one sessionswere up to 90 minutesin duration and held weekly
for 4 months (16 sessions total) at regularly scheduled times.

https://www.researchprotocol s.org/2022/5/€34480

All sessions followed the required program format for the
Network as detailed below.

I ntroductions

Introductions (5 minutes) provide an inviting atmosphere, with
participants including nursing home staff at the frontline in
caring for patients and overseeing infection control policiesand
operations.

Didactic Presentations

Subject matter experts deliver two presentations of 10-15
minutes each on the week’stopic (Table 2), including a quality
improvement topic delivered by an IHI expert.
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Table 2. Phase one curriculum topics.

Cdoetd

Week Topic

1 Preventing and limiting the spread of COVID-19 in nursing homes

2 Infection prevention and management: guidance and practical approaches for use of personal protective equipment during COVID-19

3 COVID-19 vaccine information and rollout

4 Vaccine wrap-up and i nfection prevention and management: promoting solutions for making the built environment safer, and guidance
for cleaning and disinfecting

5 Therole of certified nursing assistants in managing and supporting residents and families during COVID-19

6 Managing social isolation during COVID-19: perspectives on staff and residents

7 Infection prevention and management: approaches to cohorting during COVID-19

8 Promoting safe care transitions during COV ID-19 —admissions, discharges, and transfers

9 Supporting the emotional well-being of staff caring for residents during COVID-19

10 COVID-19 community transmission and nursing home screening strategies

11 Advance care planning in the time of COVID-19

12 COVID-19 testing for nursing homes

13 Promoting safe visitation and nursing home reopening during COV1D-19

14 Staff returning to work safely during COVID-19

15 Interprofessional team management of mild cases of COVID-19

16 Effective leadership and communication during COVID-19

Case Presentations

Typicaly, each session includes case-based discussions (1-2
cases/session, 30 minutes) to ensure mastery of the content and
skills. Each participant presents at least one case during the
program. Other participants are encouraged to ask clarifying
guestions and weigh in on recommendations, followed by ECHO
experts who provide advice on addressing each case using best
practices. Recommendations are summarized verbally during
the session and sent viaemail. To protect patient confidentiality,
cases are presented without protected health information using
a standard REDCap case form.

Question and Answer Period

Participantswereinvited tojoin an optional question-and-answer
session (30 minutes) to further discuss curriculum topics or new
challengesin nursing homes.

Close and Debrief

All sessions conclude (5 minutes) with areminder to complete
the session evaluation as provided by the AHRQ, and the subject
matter experts encourage participants to put into practice what
they have learned, which islater assessed.

https://www.researchprotocol s.org/2022/5/€34480

Phase Two

The ECHO Plus group received 9 weeks of live 60-minute
ECHO sessions instead of office hours, following the format
described for phase one and covering emerging topics (Table
3) developed by the research team specificaly for this
intervention. These topics were identified as timely and
important by our stakeholders, subject matter experts, and
feedback from participating nursing homes. If nursing home
staff were unable to attend the session live, they were offered
the recording of that session. In addition, ECHO Plus facilities
received an additional 8-session refresher series running from
September to November 2021, providing an opportunity to
further cover topics that are part of the CDC infection control
training and prioritized by our stakeholders and nursing home
participants.

The ECHO group was offered the option to participate in phase
two of the AHRQ ECHO National Nursing Home COVID-19
Action Network, which consisted of nine weekly 60-minute
office hours, in which participants could drop in on an as-needed
basis to ask specific questions and receive guidance from our
experts on a variety of topics. Although the ECHO group did
not receive a brief lecture, we ensured that all session resources
shared with the ECHO Plus group, including PowerPoint
presentations, were made available to them in a shared online
folder.
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Table 3. Phase two curriculum topics for ECHO Plus.

Caoeta

Week Nine-week emerging topic series Eight-week refresher series
1 COVID-19 variants and vaccine hesitancy Monoclonal treatment, updates on variants/visitation, flu season and
COVID-19
2 Crisis management and communication Booster updates/new guidelines, vaccines versus natural infection/long
COVID, vaccine mandates for staff (impact on staffing), vaccine
myths
3 Resident quality of life/social isolation Navigating and interpreting regul atory and nonregul atory state DOH?
and federal CMSP/CDC® guidelines: What isa“must” versus a
“should”
4 Grief and loss (for staff, residents, and resident families) Rounding, audits/checklists, staff onboarding, and training
5 Role of the medical director Socid isolation and grief refresher: trauma-informed carefor residents
and staff
6 Other staff roles (activities, facilities management, dining/food ser-  Occupational Safety and Health Administration compliance training
vices) (including volunteers and contractors)
7 COVID-19 updates (information on boosters, new data, new guid- Emergency preparedness: now and in the future, nursing facilities as
ance) part of US critica infrastructure
8 Sustainability of best practices Staff and leadership burnout and turnover; institutional knowledge
9 What's next? Ongoing quality |mprovement N/Ad

3DOH: Department of Health.

bCMSS: Centers for Medicare and Medicaid Services.
®CDC: Centers for Disease Control and Prevention.
IN/A: not applicable.

Stakeholder Engagement

We strengthened the patient-centeredness of the study with the
addition of a stakeholder advisory board (Figure 1), including
engagement on multiplelevelsin the proposed study’s planning
and design. The stakeholder advisory board meets every other
month, and once annually for a longer meeting, including
nursing home patients and their families, nursing home
staff/administration, state and federal policymakers, payers, and

Figure 1. Patient-centered micro network.

state professional organizations. These synergistic partnerships
across all facets of nursing home care will ensure that our
research continually focuses on what matters to stakeholders.
We have engaged each of our stakeholders in development of
this protocol and their input has shaped the study design.
Stakeholders weigh in on important aspects of the study,
including recruitment, data collection and analysis, and
dissemination.
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Proposed Outcomes

Guided by the RE-AIM framework [ 13], wewill simultaneously
evaluate the study effectiveness and implementation outcomes
(Table 4). We will evaluate different aspects of implementation
practices in nursing homes. These outcomes will be assessed
at basdline (intervention start date), and at 4, 6, 12, and 18
months. These data will be collected using publicly available
data sets maintained by federal and state health agencies,
validated tools adapted to this project, and interviews with
nursing home staff.

The primary outcomeisthe COVID-19 infection ratein nursing
homes (effectiveness). Deidentified patient datawill be obtained
using the Nursing Home COVID-19 Public File [1] along with
three secondary outcomes. flu-like illness, COVID-19
hospitalizations, and deaths. Specifically, thevariablesthat will
be assessed include resident weekly and total admissions,
resident weekly and total COVID-19 deaths, number of residents
with new influenza, and number of residents with acute
respiratory illness symptoms excluding COVID-19 and/or
influenza. These data are also available for staff. Nursing home
resident QOL will be measured using CMS' Minimum Data
Set [14], including emotional, symptom and functional statuses,
behavioral disturbances, socia support, patient engagement,
and shared decision-making. CMS data will be linked to
participating nursing homes.

Cdoetd

Using the RE-AIM framework [13], we will collect several
measures to assess how ECHO and ECHO Plus are utilized in
nursing homes as implementation outcomes. We will measure
reach by assessing the characteristics of nursing homesand staff
who participatein the study and those who do not. We will then
compare these data to the overall characteristics of nursing
homesto assess representativeness. To accomplish this, wewill
record and categorize participation in each session (eg, number
of staff per nursing home site, role of participants in nursing
homes, engagement in sessions). At the beginning of each
ECHO session, we ask that all participants place their name,
email address, and affiliation in the chat box. In addition, we
pull Zoom reportstoidentify participantsand thelength of time
they joined each session (to ensure full participation). We also
offer continuing education credits, which isasecond opportunity
to record engagement and assess quality dimensionsthat explain
participation (eg, satisfaction, acceptability). We evaluate
adoption by assessing the characteristics of adopters, aswell as
barriers and facilitators, using a set of validated instruments
adapted to this project, including measures to assess inner and
outer contexts of nursing homes [15], the Organizational
Readiness for Implementing Change (ORIC) scale [16], the
Practice Adaptive Reserve (PAR) scale [17], and the Change
Process Capacity Questionnaire (CPCQ) [18].

Table 4. Proposed study outcomes mapped to the Reach, Effectiveness, Adoption, Implementation, and Maintenance (RE-AIM) framework.

Study outcomes Description

Data source (timing of assessment)

Reach Absolute number, proportion, and representativeness of nurs-
ing homes and staff who agree to participate

Effectiveness COVID-19 infection rate (primary outcome); flu-like illness,
hospitalizations, deaths, quality of life (secondary outcomes)

Adoption Absolute number, proportion, and representativeness of nurs-

ing homes and staff who initiate and complete the ECHOP
series, and barriers and facilitators for adoption

Implementation

Maintenance

Nursing home staff knowledge and attitudes toward the various
intervention functions and components, their level of imple-
mentation, and barriers and facilitators for implementation

Extent to which implemented guidelines for emergency pre-

Study recruitment logs and staff survey (baseline)

National COVID-19 Nursing Home data file and CMS?
Minimum Data Set (baseline, 4, 6, 12, 18 months)

Study participation logs; staff survey (baseline, 6 months)
with validated measures, including ORICS, PARY, and
CPCQ® and key informant interviews (6 months)

Selected itemsfrom the CDCY Preparedness Checklist; staff
surveys (baseline, 6, 12 months) with validated measures,
and key informant interviews (6 months)

Key informant interviews (12 months)

paredness in an infectious disease outbreak become part of

nursing home policies postintervention

8CMS: Centers for Medicare and Medicaid Services.

PECHO: Extension for Community Health Outcomes.

CORIC: Organizational Readiness for Implementing Change scale.
9PAR: Practice Adaptive Reserve scale.

€CPCQ: Change Process Capacity Questionnaire.

feDC: Centers for Disease Control and Prevention.

Implementation will be assessed in nursing homes (enactment
fidelity) using CDC's COVID-19 Preparedness Checklist [19]
for nursing homes as well as barriers and facilitators (ie,
Implementation  Climate questionnaire, Key  Driver
Implementation scale) [20]. For maintenance, we will assess
policies nursing homes utilize to incorporate best-practice
guidelines on addressing COVID-19, quality improvement, and
infection control into routine practice. All staff survey dataon

https://www.researchprotocol s.org/2022/5/€34480

implementation outcomes will be collected through REDCap.
Our implementation evaluation will also include key informant
interviews with a subsample of nursing home administrators
and staff (n=30) following an explanatory-sequential design.
With this design, our team will use interview discussions to
further explain the effectiveness results of the study (infection
rates, hospitalizations, and deaths) in the words of the
implementers themselves, as well as dtrategies being
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implemented to support maintenance. These interviews will  COVID-19 vaccine rollout in nursing home facilities). Main
also help the study team understand the evolution of contextual — guiding questions (probing questions will be added as needed)
factors that were not present at the beginning of the trial (eg, are organized under three major themes (Textbox 1).

Textbox 1. Interview guide (6 months).

Theme 1: Experience with COVID-19

Q1. How did the infrastructure of your organization (size, networks, or physical layout) affect the study outcomes?

Q2. Did you have sufficient resources to implement and administer the strategies presented in ECHO sessions?

Q3. Do you consider that the participation of your nursing home facility in the study was a success or a burden? Why?
Theme 2: ECHO Intervention

Q4. How does the intervention compare to other aternatives that may have been considered or that you know about?

Q5. What is your perception on the quality of the ECHO sessions and supporting materials? Did they meet your expectations?
Q6. Tell me anew strategy that your facility implemented in the past 6 months because of participating in this study.

Theme 3: Vaccine Rollout

Q7. Describe your facility’s experience with the COVI1D-19 vaccine rollout. What are you doing to ensure that new residents get vaccinated?

Q8. What is your facility doing to increase vaccine confidence and uptake among staff?

Power Analysis

According to the CMSweekly dataas of April 2021, the average
weekly COVID-19 infection rate was 0.1%, the average number
of residents in nursing homes (cluster size) was around 75-80,
and the coefficient of variation of cluster size was approximately
0.76. Assuming a 1% infection rate in the ECHO arm over the
9 weeks when additional topic sessions are provided in the
ECHO Plus arm, our study will have 80% power to detect a
significant intervention effect if the infection rate isreduced to
below 0.3% in the ECHO Plus arm. This cal cul ation was based
on a two-sided statistical test of difference between Poisson
rates at 0=.05 and an intracluster correlation coefficient<0.01.

Data Analysis

Overview

We will test the effectiveness of the ECHO Plus group by
performing both individual-level analyses and cluster-level
(nursing homes) analyses following the intention-to-treat
principle. All statistical tests will be two-sided, with P<.05
considered dtatistically significant. We will compare the
observed confounders between two study arms and adjust them
in the analysis if they are not balanced by design. To account
for intracluster correlations within nursing homes, we will use
multilevel models such as mixed effects models or marginal
models based on the generalized estimating equation (GEE)
method to estimate the intervention effect. Outcomes at 6
months will be analyzed using generalized linear models, with
an appropriate link function depending on outcome type. The
intervention effect on infection risk will be estimated as the
odds ratio or incidence rate ratio based on logistic, Poisson, or
negative binomial regressions. State and cohort variations will
be examined and accounted for using fixed or random effects
in the models. Characteristics of residents (eg, age, gender,
cognitive function/dementia) and nursing homes (eg, size,
quality, baseline infection rate) will be adjusted. Using all
measures at baseline, and at 4, 6, 12, and 18 months, we will
perform longitudinal analysis to evaluate if the intervention

https://www.researchprotocol s.org/2022/5/€34480

effect changes over time using the same modeling approach but
adding additional variables for time and time-by-intervention
interaction. Correlations of repeated measures for the same
resident will be considered in model estimation.

For cluster-level analyses, since the aggregated outcomes
(infection, hospitalization) are rates or proportions between O
and 1 instead of being binary or count variables, we will use 3
regression to model them with alogit link function so that the
coefficient can be interpreted as alog odds ratio. We will also
perform longitudinal analysis for aggregated outcomes based
on [ regression.

Subgroup Analysis

We hypothesize that the ECHO Plus effect is heterogeneous
and expect stronger intervention effects in subgroups without
cognitive dysfunction/dementia as well as in those who are
younger. Subgroup analysis regarding key participant factors
will be performed similarly to examine potential heterogeneity
of intervention effects, further tested by interaction analysis. If
the data are sufficient, we plan to explore the heterogeneity of
the intervention effect on infection rate based on the key
participant factors such as age group, gender, dementia,
insurance status, and race/ethnicity.

Missing Data

We plan to record and report all reasonsfor dropout and missing
data. Both mixed effects model s and marginal models based on
GEE methods are valid if the outcome data are missing
completely at random. For datamissing at random (ie, depends
on observed data only), mixed models can still provide valid
inference and the weighted GEE methodswill be considered to
account for this type of missing data. We will also conduct
sensitivity analyses to examine the robustness of results to
missing data. Multiple imputation methods will be used to
address the missing datain the covariates.
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Results

We assessed 290 nursing home facilities for eligibility and 136
nursing homes were enrolled and randomly assigned to ECHO
or ECHO Plus (Figure 2). Phase one of the study was compl eted
in July 2021 and phase two was completed in November 2021.
Only six nursing home facilities dropped out.

Caoet a

Participating nursing home facilities were divided into six
cohorts of up to 25 facilities each (Figure 3). Thissize allowed
for maximum engagement in discussions during sessions.
Further, as of April 2022, we have completed most interim
assessments of primary and secondary outcomes, and we expect
tofinaizeall datacollection activitiesin August 2022, including
our primary outcome eval uation at 18 months postintervention.

Figure2. CONSORT (Consolidated Standards of Reporting Trials) flow diagram.
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Figure 3. Study timeline.
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Discussion

Our study was part of thelarger AHRQ ECHO National Nursing
Home COVID-19 Action Network. The 136 nursing homes
enrolled in our study were among the 9058 sitesin all 50 states,
the District of Columbia, and Puerto Rico that benefited from
no-cost training and mentorship to better protect their residents
and staff against COVID-19. All of our intervention activities
were completed in November 2021 and we expect to conclude
our datacollection activitiesin August 2022, which is 18 months
postintervention. We hypothesize that nursing homes engaged
in the ECHO Plus intervention will have fewer COVID-19
infections than those in the ECHO intervention after 18 months.
Similarly, we hypothesize that nursing home participation in
ECHO Plus will significantly improve QOL and decrease
COVID-19 hospitalizations and deaths compared to the ECHO
intervention.

Although little evidence was available on how to address
COVID-19in nursing homes, our study protocol was informed
by formative work we conducted at the beginning of the
pandemic. We conducted aneeds assessment in April 2020 with
nursing home administrators and staff (n=71) that indicated
several challengesto implementing infection control strategies,
including lack of infection control training, managing resident
transfers, preventing transmissions, information overload, and
staff well-being. We also launched a pilot COVID-19 ECHO
series for health care providers, which engaged 16 nursing
homesin Pennsylvania. Thisformative work demonstrated our
team’s existing infrastructure and ability to rapidly recruit and
engage nursing homesin research studies and provided acritical
foundation to this protocol.

If we find our intervention to be effective, we strongly believe
this work has great potential for dissemination and

Acknowledgments
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implementation. First, we are partnering with the leading
institution of the ECHO model, the University of New Mexico,
so that our project findings can be easily disseminated across
the 240 US institutions offering ECHO. We will aso create a
dissemination package with curriculum, data collection
instruments, and an operations manual to facilitate the use of
this project by other ECHO sites. Equally important, this study
is disseminable because it was desighed using the RE-AIM
framework. For instance, understanding aspects of reach,
adoption, implementation, and maintenance will assist potential
new implementers to assess how amenable the intervention is
for their own use. Guided by the RE-AIM framework, we are
collecting and evaluating data that are easy to understand and
apply in real-world community and clinical settings where
research resources are limited. Thus, the RE-AIM framework
will greatly strengthen our dissemination capability by providing
simplified, pragmatic, user-centered, and theory-driven
information to increase the adoption of study findings in
additional US nursing home sites.

In conclusion, amultipronged approach to improving infection
control and emergency preparedness in nursing homes is
critically important, given thetoll the COV1D-19 pandemic has
taken on residents and staff. The ECHO model has significant
strengths when compared to traditional training inthat it allows
for remote learning delivered by a multidisciplinary team of
experts, and utilizes case discussions that match the context and
capacity of nursing homes. Learners can make real-time changes
in practice, as participation equips them to make timely and
informed health decisions while leveraging the expertise of
specialistsduring thisrapidly evolving pandemic. Understanding
how evidence-based infection control guidelines can be
implemented effectively in nursing homes is urgently needed,
which will have an immediate impact now and for future
pandemics.

Research reported in this publication was partially funded through a Patient-Centered Outcomes Research Ingtitute (PCORI)
Award (COVID-2020C2-10728) and partially supported by the National Center for Advancing Translational Sciences, National
Institutes of Health (NIH), through grant UL1 TR002014. The Project ECHO intervention used in this research was partially
supported by Contract No 75Q80120C00003 from the Agency for Healthcare Research and Quality (AHRQ), US Department
of Health and Human Services (HHS). The content is solely the responsibility of the authors and does not necessarily represent
the official views of PCORI, its Board of Governors or Methodology Committee, AHRQ, HHS, or the NIH.

Conflictsof Interest

JK served on an advisory board for Sanofi on addressing health disparities in influenza vaccination rates in primary care from
October through November 2021. The other authors have no conflicts of interest to declare.

References

1. COVID-19 Nursing Home Data. Centers for Medicare and Medicaid Services. URL : https://data.cms.gov/covid-19/
covid-19-nursing-home-data [accessed 2021-10-15]

2. Barnett ML, Grabowski DC. Nursing homes are ground zero for COVID-19 pandemic. JAMA Health Forum 2020 Mar
24;1(3):€200369 [FREE Full text] [doi: 10.1001/jamaheal thforum.2020.0369]

3. Seriousinfections and outbreaks occurring in LTCFs. Centers for Disease Control and Prevention. URL: https://www.
cdc.gov/longtermcare/staff/report-publications.html [accessed 2022-05-03]

4.  Kaur J, Stone PW, Travers JL, Cohen CC, Herzig CTA. Influence of staff infection control training on infection-related
quality measuresin US nursing homes. Am J Infect Control 2017 Sep 01;45(9):1035-1040 [FREE Full text] [doi:
10.1016/j.8jic.2017.04.285] [Medline: 28625699]

https://www.researchprotocols.org/2022/5/e34480 JMIR Res Protoc 2022 | vol. 11 | iss. 5| €34480 | p. 9

(page number not for citation purposes)


https://data.cms.gov/covid-19/covid-19-nursing-home-data
https://data.cms.gov/covid-19/covid-19-nursing-home-data
https://jamanetwork.com/channels/health-forum/fullarticle/2763666
http://dx.doi.org/10.1001/jamahealthforum.2020.0369
https://www.cdc.gov/longtermcare/staff/report-publications.html
https://www.cdc.gov/longtermcare/staff/report-publications.html
http://europepmc.org/abstract/MED/28625699
http://dx.doi.org/10.1016/j.ajic.2017.04.285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28625699&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Cadoeta

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Roup BJ, Roche JC, Pass M. Infection control program disparities between acute and long-term carefacilitiesin Maryland.
Am JInfect Control 2006 Apr;34(3):122-127. [doi: 10.1016/j.8jic.2005.12.010] [Medline: 16630974]

Stone PW, Herzig CTA, Agarwa M, Pogorzelska-Maziarz M, Dick AW. Nursing home infection control program
characteristics, CM S citations, and implementation of antibiotic stewardship policies: a national study. Inquiry
2018;55:46958018778636 [ FREE Full text] [doi: 10.1177/0046958018778636] [Medline: 29806527]

Yeung WK, Tam WSW, Wong TW. Clustered randomized controlled trial of a hand hygiene intervention involving
pocket-sized containers of alcohol-based hand rub for the control of infectionsin long-term care facilities. Infect Control
Hosp Epidemiol 2011 Jan;32(1):67-76. [doi: 10.1086/657636] [Medline: 21087125]

Interim infection prevention and control recommendations for patients with suspected or confirmed coronavirus disease
2019 (COVID-19) in healthcare settings. Centers for Disease Control and Prevention. 2020. URL: https://www.cdc.gov/
coronavirus/2019-ncov/hcp/infecti on-control -recommendations.html [accessed 2020-05-09]

Key strategies to prepare for COVID-19 in long-term care facilities (LTCFs). Centers for Disease Control and Prevention.
2020. URL: https://www.accesskent.com/Heal th/pdf/COV I D-19/LT CF/5%20K ey%20M essages¥620f or%20L T CFs.pdf
[accessed 2020-05-09]

Gould DM, Moralgjo D, Drey N, Chudleigh JH, Taljaard M. Interventions to improve hand hygiene compliance in patient
care. Cochrane Database Syst Rev 2017 Sep 01;9:CD005186 [FREE Full text] [doi: 10.1002/14651858.CD005186.pub4]
[Medline: 28862335]

Dykgraaf SH, Matenge S, Desborough J, Sturgiss E, Dut G, Roberts L, et al. Protecting nursing homes and long-term care
facilities from COVID-19: arapid review of international evidence. JAm Med Dir Assoc 2021 Oct;22(10):1969-1988
[FREE Full text] [doi: 10.1016/j.jamda.2021.07.027] [Medline: 34428466]

Nursing Home COVID-19 Action Network. Agency for Healthcare Research and Quality. URL: https://www.ahrg.gov/
nursing-home/index.html [accessed 2021-06-01]

Glasgow RE, Vogt TM, Boles SM. Evaluating the public health impact of health promotion interventions. the RE-AIM
framework. Am J Public Health 1999 Sep;89(9):1322-1327. [doi: 10.2105/ajph.89.9.1322] [Medline: 10474547]
Centersfor MedicareMedicaid Services. Minimum Data Set 3.0 Public Reports. Centersfor Medicare and Medicaid Services.
URL: https://www.cms.gov/Research-Statistics-Data-and-Systems/Computer-Data-and-Systems/
Minimum-Data-Set-3-0-Public-Reports [accessed 2020-05-19]

Fernandez ME, Walker TJ, Weiner BJ, Calo WA, Liang S, Risendal B, et al. Devel oping measures to assess constructs
from the Inner Setting domain of the Consolidated Framework for Implementation Research. Implement Sci 2018 Mar
27;13(1):52. [doi: 10.1186/s13012-018-0736-7] [Medline: 29587804]

SheaCM, Jacobs SR, Esserman DA, Bruce K, Weiner BJ. Organizational readinessfor implementing change: apsychometric
assessment of a new measure. Implement Sci 2014 Jan 10;9:7. [doi: 10.1186/1748-5908-9-7] [Medline: 24410955]
Nutting PA, Crabtree BF, Stewart EE, Miller WL, Palmer RF, Stange KC, et al. Effect of facilitation on practice outcomes
inthe National Demonstration Project model of the patient-centered medical home. Ann Fam Med 2010;8(Suppl 1):S33-44;
S92 [FREE Full text] [doi: 10.1370/afm.1119] [Medline: 20530393]

Solberg LI, Asche SE, Margolis KL, Whitebird RR. Measuring an organization's ability to manage change: the change
process capability questionnaire and its use for improving depression care. Am JMed Qual 2008;23(3):193-200. [doi:
10.1177/1062860608314942] [Medline: 18539980]

Coronavirus Disease 2019 (COVID-19) preparedness checklist for nursing Homes and other long-term care settings. Centers
for Disease Control and Prevention. 2019. URL: https://www.cdc.gov/coronavirus/2019-ncov/downl oads/
novel-coronavirus-2019-Nursing-Homes-Preparedness-Checklist_ 3 13.pdf [accessed 2020-05-19]

Halladay JR, DeWalt DA, Wise A, Qagish B, Reiter K, Lee S, et a. More extensive implementation of the chronic care
model is associated with better lipid control in diabetes. JAm Board Fam Med 2014;27(1):34-41 [FREE Full text] [doi:
10.3122/jabfm.2014.01.130070] [Medline: 24390884]

Abbreviations

AHRQ: Agency for Healthcare Research and Quality
CDC: Centersfor Disease Control and Prevention
CMS: Centersfor Medicare and Medicaid Services
CPCQ: Change Process Capacity Questionnaire
ECHO: Extension for Community Health Outcomes
GEE: generalized estimating equation

HHS: US Department of Health and Human Services
IHI: Institute for Healthcare Improvement

NIH: National Institutes of Health

ORIC: Organizational Readiness for Implementing Change scale
PAR: Practice Adaptive Reserve scale

PCORI: Patient-Centered Outcomes Research Institute

https://www.researchprotocols.org/2022/5/e34480 JMIR Res Protoc 2022 | vol. 11 | iss. 5| €34480 | p. 10

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.ajic.2005.12.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16630974&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/0046958018778636?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/0046958018778636
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29806527&dopt=Abstract
http://dx.doi.org/10.1086/657636
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21087125&dopt=Abstract
https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control-recommendations.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control-recommendations.html
https://www.accesskent.com/Health/pdf/COVID-19/LTCF/5%20Key%20Messages%20for%20LTCFs.pdf
http://europepmc.org/abstract/MED/28862335
http://dx.doi.org/10.1002/14651858.CD005186.pub4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28862335&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1525-8610(21)00675-7
http://dx.doi.org/10.1016/j.jamda.2021.07.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34428466&dopt=Abstract
https://www.ahrq.gov/nursing-home/index.html
https://www.ahrq.gov/nursing-home/index.html
http://dx.doi.org/10.2105/ajph.89.9.1322
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10474547&dopt=Abstract
https://www.cms.gov/Research-Statistics-Data-and-Systems/Computer-Data-and-Systems/Minimum-Data-Set-3-0-Public-Reports
https://www.cms.gov/Research-Statistics-Data-and-Systems/Computer-Data-and-Systems/Minimum-Data-Set-3-0-Public-Reports
http://dx.doi.org/10.1186/s13012-018-0736-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29587804&dopt=Abstract
http://dx.doi.org/10.1186/1748-5908-9-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24410955&dopt=Abstract
http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=20530393
http://dx.doi.org/10.1370/afm.1119
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20530393&dopt=Abstract
http://dx.doi.org/10.1177/1062860608314942
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18539980&dopt=Abstract
https://www.cdc.gov/coronavirus/2019-ncov/downloads/novel-coronavirus-2019-Nursing-Homes-Preparedness-Checklist_3_13.pdf
https://www.cdc.gov/coronavirus/2019-ncov/downloads/novel-coronavirus-2019-Nursing-Homes-Preparedness-Checklist_3_13.pdf
http://www.jabfm.org/cgi/pmidlookup?view=long&pmid=24390884
http://dx.doi.org/10.3122/jabfm.2014.01.130070
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24390884&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Cadoeta

QOL: qudlity of life
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