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. L ®
Nurse-to-family telehealth for pediatric i

transfers: protocol for a feasibility and pilot
cluster randomized controlled trial

Jennifer L. Rosenthal'?" ®, Adrienne E. Hoyt-Austin', Audriana Ketchersid', April Sanders', Thomas A. Harper?,
Daniel J. Tancredi', Heather M. Young?, Patrick S. Romano'* and James P. Marcin'

Abstract

Background Children presenting to emergency departments of community hospitals may require transfer to a
children’s hospital for more definitive care, but the transfer process can be distressing and burdensome to patients,
families, and the healthcare system. Using telehealth to bring the children’s hospital nurse virtually to the bedside of
the child in the emergency department has the potential to promote family-centered care and minimize triage issues
and other transfer-associated burdens. To explore the feasibility of the nurse-to-family telehealth intervention, we are
conducting a pilot study.

Methods This parallel cluster randomized controlled feasibility and pilot trial will randomize six community emer-
gency departments to use either nurse-to-family telehealth (intervention) or usual care (control) for pediatric inter-
facility transfers. All eligible children presenting to a participating site during the study period who require inter-
facility transfer will be included. Eligibility requires that there be an English-speaking adult parent or guardian at the
emergency department bedside. We will examine feasibility objectives that assess protocol assignment adherence,
fidelity, and survey response rates. We will measure subject-level exploratory outcome data to test feasibility of data
collection and to obtain effect size estimates; exploratory outcomes include family-centered care, family experience,
parent acute stress, parent distress, and change in level of care. Additionally, we will conduct a mixed methods imple-
mentation evaluation using the RE-AIM (Reach, Effectiveness, Adoption, Implementation, Maintenance) framework.

Discussion The findings from this trial will increase our understanding about nurse-to-family telehealth during
pediatric transfers. The mixed methods implementation evaluation will provide relevant insight about the contextual
factors that influence the implementation and rigorous evaluation of our intervention.

Trial registration ClinicalTrials.gov Identifier: NCT05593900. First Posted: October 26, 2022. Last Update Posted:
December 5, 2022.

Keywords Pediatrics, Clinical trial, Feasibility study, Pilot study, Telemedicine, Hospital medicine, Emergency
medicine, Patient transfer, Patient-centered care, Nurses
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Background

Children who present to the emergency department (ED)
of a hospital lacking needed pediatric resources [1-3]
may require a transfer to a specialty hospital for definitive
care. Nearly 350,000 children are transferred annually,
and this number is rising over time [4]. Although these
transfers are often lifesaving, some transfers cause pre-
ventable harm to the child and their families due to poor
communication and lack of family-centered care [5]. Spe-
cifically, parents or guardians (referred to as “parents”
hereafter) can experience emotional stress, cost burdens,
and distrust [5].

Key components of delivering patient- and family-
centered care include effective communication, collabo-
ration, empowerment, respect, individualized care, and
support [6, 7]. Providing family-centered care is associ-
ated with improved care quality, greater trust, reduced
parent anxiety, better parent experience, and reduced
cost burdens [7-9]. However, important barriers prevent
families from consistently experiencing family-centered
care, including family and provider stress, competing
demands, and organizational limitations [10, 11]. The
circumstances of a pediatric ED-to-hospital transfer
intensify these challenges, exposing parents to anxiety,
distrust, and uncertainty [5, 12, 13]. Children can also be
transferred to an intensive care unit (ICU) when they do
not require that level of care [14]. This secondary over-
triage imposes additional stress and burden on patients,
parents, and the healthcare system.

The use of telehealth to bring a pediatric provider vir-
tually to the child’s bedside in the ED has the potential
to promote more family-centered care during transfers
and to mitigate distress and triage issues [5, 14—18]. In
this protocol report, telehealth refers to information
exchange from one site to another using HIPAA-compli-
ant videoconference technology [19]. Telehealth use may
increase family-centeredness of care by improving com-
munication, engagement, and coordination of care [20].

Most pediatric inter-facility telehealth research has
examined the use of telehealth by physicians [14—17]. The
research examining telehealth use by nurses has stud-
ied nurse-to-nurse telehealth handoffs during the trans-
fer process [21]. However, the feasibility and impact of
nurse-to-family telehealth visits during pediatric trans-
fers remains a research gap. Testing nurse-to- family tel-
ehealth visits is a promising approach, because research
suggests that the information most parents seek during
a hospital transfer relates to preparing them for what to
expect at the post-transfer hospital and includes infor-
mation that a registered nurse, rather than a physician,
is well-positioned to communicate [22]. Additionally, an
early nurse assessment can identify necessary clinical
needs to better prepare for the patient’s arrival.
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Our central hypothesis is that telehealth use to connect
a care team member from the receiving hospital virtually
with the child’s parents may increase family-centeredness
of care, reduce parent stress, and improve triage appro-
priateness. A pilot study is needed to explore the feasi-
bility of conducting a nurse-to-family telehealth trial.
Pilot studies are most effective when they explore study
logistics (e.g., adoption, fidelity, feasibility of data col-
lection) and obtain empirical evidence of study param-
eters to inform the eventual definitive study [23-25]. We
therefore aim to test the feasibility of conducting a par-
allel cluster randomized trial comparing nurse-to-family
telehealth communication to usual care for pediatric
transfers.

Methods

This trial protocol follows the SPIRIT (Standard Proto-
col Items: Recommendations for Interventional Trials)
guideline [26]. The reporting of this protocol incorpo-
rates elements from the CONSORT extension to pilot
and feasibility trials [27].

Trial design

This pilot study will use a parallel cluster randomized
controlled trial design. Figure 1 shows the overview of
the trial procedures. We will examine feasibility objec-
tives and exploratory outcomes. Additionally, we will
conduct a mixed methods implementation evaluation
using the RE-AIM (Reach, Effectiveness, Adoption,
Implementation, Maintenance) framework [28] to under-
stand how to optimize the translation of our intervention
across diverse groups and settings [29]. Early attention to
implementation outcomes (i.e., during pilot testing) is a
valuable strategy to facilitate the translation of research
into practice.

Setting and population
The post-transfer hospital is a metropolitan tertiary care
children’s hospital within a university hospital. The pre-
transfer sites include six community hospital EDs that are
located from 9 to 160 miles away, both rural and subur-
ban. These sites all have inpatient pediatric capabilities;
therefore, the children transferred to the children’s hos-
pital need specialty care and/or higher levels of service.
Eligible patients will be children aged eight days to less
than or equal to 18 years who present to a participating
community hospital ED, are accepted for inter-facility
transfer, are assigned to arrive as a direct admission (i.e.,
ED-to-inpatient) to one of three eligible hospital units,
and have an adult parent or guardian at the bedside with
English proficiency. The eligible units include the pedi-
atric ICU and two pediatric acute care units. Transfer
consultations for children less than 8 days of age and
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Fig. 1 Overview of the trial procedures. Legend: ED—emergency department

those destined for the neonatal ICU will be excluded,
since neonatal patients have unique transfer patterns [30,
31]. Although pediatric patients are sometimes directly
admitted to adult units, we limit the eligible units to the
three primary pediatric units to support feasibility of
training care team members in this pilot trial. Likewise,
we limit this trial to participants who are directly admit-
ted—excluding ED-ED transfers—to prioritize feasibility
and first test the intervention in a homogeneous context.
This trial is limited to parents with English proficiency,
because we will use an existing telehealth platform that
is only available in English. We will first pilot test this
intervention before adapting the platform’s family-facing
interface into additional languages.

Table 1 Feasibility objectives

All eligible children will be enrolled in the study. This
research has a waiver of consent for the intervention,
because telehealth visits are an existing clinical resource
that can be used for all transferring patients. The deci-
sion to use telehealth in this trial will be encouraged in
the intervention arm but will remain optional; no nurse
or parent will be required to use telehealth. The parent
survey that will be used for data collection of exploratory
outcomes will have elements of informed consent before
the survey questions.

Feasibility objectives
Feasibility will be assessed by protocol assignment adher-
ence, fidelity, and survey response rates. Table 1 shows

Feasibility objective Indicator

Criteria for success

(1) Protocol assignment adherence

Proportion of eligible patients for whom the protocol assignment

Adherence will be 75% or greater

(telehealth initiated versus usual care) is followed

(2) Fidelity: timing of delivery
arrival to the children’s hospital

(3) Survey response rate

Whether the telehealth connection is initiated prior to the patients’

Survey response rates for each survey-derived outcome

Fidelity will be 75% or greater

Survey response rates will be 75% or greater
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the three feasibility objective indicators and established
criteria for success. Feasibility objective 1 (primary fea-
sibility objective) will be assessed by tracking adherence,
defined as the proportion of eligible patients for whom
the protocol assignment (telehealth initiated versus usual
care [no telehealth]) is followed. Fidelity rates for objec-
tive 2 will be measured using a dichotomous rating of
whether the telehealth connection is initiated prior to the
patients’ arrival to the children’s hospital. Objective 3 will
be assessed based on survey response rates for each sur-
vey-derived outcome: family-centered care, family expe-
rience, parent acute stress, and parent distress.

Exploratory outcomes

We will measure subject-level exploratory outcomes data
to test feasibility of data collection and to obtain effect
size estimates. Exploratory outcomes include family-
centered care, family experience, parent acute stress, par-
ent distress, and change in level of care. Family-centered
care of the community ED encounter will be assessed
using the ED Family-Centered Care Experience (ED-
FACCE) survey [32]. Family experience will be measured
using the two items measuring overall experience from
the ED Consumer Assessment of Healthcare Providers
and Systems (CAHPS) survey [33]. Parent acute stress
and distress will be assessed using the Emotional Dis-
tress: Anxiety measure [34]. Change in level of care will
be measured at two timepoints: (1) between initial unit
assignment and post-transfer arrival and (2) between
post-transfer arrival until 12 h after arrival. Change in
level of care will be defined as switching from an acute
care unit or service to an intensive care unit or service,
and vice versa.

Study procedures

Randomization

The unit of randomization will be the community hos-
pital, which decreases contamination in comparison to
randomization at the patient level (under which each
ED would have simultaneous telehealth visits and usual
care). We will use constrained randomization to better
balance the intervention and control arms with respect
to ED-to-children’s hospital distance and pediatric trans-
fer volume. Distance will be categorized into less than
21 miles, 21-50 miles, and more than 50 miles. Trans-
fer volume will be categorized into less than 21, 21-60,
and more than 60 annual pediatric transfers that arrive
as direct admissions to a pediatric ICU or pediatric acute
care unit.

Intervention
Per standard procedures, after a children’s hospital physi-
cian accepts a patient for transfer, the transferring patient
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is assigned a hospital unit by the bed control nurse. The
charge nurse will accept or deny the patient to their unit.
Upon accepting a patient to their unit, this charge nurse
will determine whether the transferring patient meets
trial eligibility criteria and is transferring from an inter-
vention-arm ED site. Upon confirmation that the patient
is eligible to receive a nurse-to-family telehealth visit, the
charge nurse will call by telephone the community hos-
pital ED and ask the bedside nurse to offer a telehealth
visit to the patient’s parent(s). If the parents would like to
have a nurse-to-family telehealth visit, the ED nurse will
give the parent’s cell phone number or email address to
the children’s hospital charge nurse.

The children’s hospital charge nurse will then use their
video-enabled computer to launch a telehealth visit
using the secure telehealth application called Extended-
Care. The ExtendedCare platform meets Health Insur-
ance Portability and Accountability Act security rules
and launches from the patient’s electronic health record.
From within this telehealth visit, the charge nurse will
send an electronic message (e.g., via text or email) to the
parent and wait for the parent to join the visit (estab-
lish a secure videoconference). The message to the par-
ent includes a link that can be clicked to open a browser
that allows the parent to join the telehealth visit. The par-
ent does not need to download or use any application or
program.

Charge nurses are instructed to initiate the telehealth
visit prior to the patient leaving the community hospital
ED and to wait at least 5 min for the parent to join the
telehealth connection. Charge nurses are also instructed
that the content of the discussion during the visit is
intended to prepare the family and charge nurse for the
transfer process and the patient’s arrival. Suggested top-
ics that can be discussed during the visit include visita-
tion policies, sleeping arrangements, resources (e.g., food
and milk storage), and the child’s special needs, if any.
This workflow requires that the parent has a smart phone
with access to text messaging or email. If a parent does
not have a smart phone with access to text or email but
would like to speak with the charge nurse, a phone call
will be offered instead. Other interventions related to
parent-provider communication that are delivered prior
to the arrival at the post-transfer hospital will be prohib-
ited during the trial.

Control

Subjects presenting to control-arm ED sites will receive
usual care. These subjects will transfer to the children’s
hospital without the parent communicating with the
charge nurse. The charge nurse will not have direct com-
munication with anyone from the ED. The charge nurse
will communicate with the children’s hospital bed control
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nurse and review the written documentation about the
patient in the electronic health record.

Data collection
Data collection for the feasibility objectives and explora-
tory outcomes will include chart review of the electronic
health record and parent surveys. Parent surveys will be
distributed to one parent per enrolled patient. Parent
respondents will include only English-proficient indi-
viduals who were with their child during the ED visit.
For children who had more than one parent at their ED
bedside, we will let the parents select the single respond-
ent. Eligible parents will receive the family-centered care,
experience, and anxiety instruments 0-3 days after the
ED encounter. Parent distress will be measured at 30 days
from the ED encounter. Surveys not completed within
21 days of distribution will be considered non-response.
Participants will receive a $25 gift card for each survey
packet that they return. Parents completing both survey
packets will therefore receive a total of $50 in gift cards.
Data collection for the exploratory outcome change
in level of care will use chart review. Electronic health
record data will be used to abstract patient demograph-
ics (age, race, ethnicity, sex, insurance, California Healthy
Places Index [35]) and utilization variables (admitting
service, length of stay, disposition). Demographic charac-
teristics of family caregivers (age, race, ethnicity, gender,
education, smart phone access, digital literacy score [36])
will be collected in the survey packets.

Analysis

For feasibility objectives, proportions with 95% CI will
be calculated for protocol assignment adherence, fidel-
ity, and survey response rates to determine if each of
the feasibility objectives is met. For the exploratory out-
comes, analyses will be descriptive, designed to provide
effect size estimates with 95% CI. To account for the
cluster randomized design, we will use analysis methods
for clustered data when estimating confidence intervals,
treating ED sites as clusters.

Sample size

Our cluster randomized design and analysis strategy will
inflate our confidence intervals in two ways: (1) by the
impact of intracluster correlation (ICC) on the variance
of estimated means and proportions and (2) by the use of
critical values from t-distributions whose degrees of free-
dom are based on the number of clusters, not the num-
ber of participants [37]. For Objectives 1 and 3, six sites
will result in 120 participants. For Objective 2, the three
intervention sites are expected to yield 45 participants for
the fidelity testing. For our binomial outcomes, we con-
servatively assumed that the overall probability could be
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0.50, the value maximizing its variance, and that 95% of
the sites from a hypothetical superpopulation of sites—
such as the ones in our study—would have true site-
specific probabilities within 14 percentage points of the
overall probability, which translates into a modest ICC of
2% [38]. Hence, applying Kish’s clustered data variance
inflation factor (VIF) formula that describes how the
variance of sample means from a study with clusters of
average size m is affected by ICC (VIF=1+ [m — 1]*ICC)
[39], we anticipate clustered variance inflation factors of
1.38 for Objectives 1 and 3 and 1.28 for Objective 2.

The second sample size penalty from Cornfield for
cluster randomized trials is the one that is needed to
account for the smaller number of degrees of freedom. It
is based on the ratio of the relevant quantiles for the test
statistic sampling distributions when degrees of freedom
are based on the number of clusters, not the number of
participants. For t-statistic quantiles, this ratio needs to
be squared for it to be able to quantify relative impacts
on the effective sample size [40, 41]. For Objectives 1
and 3, the 97.5% quantiles from t-distributions with 5
and 119 degrees of freedom are approximately 2.57 and
1.98, respectively, resulting in a degrees-of-freedom pen-
alty factor of approximately 1.68, the square of 2.57/1.98.
For Objective 2, the degrees-of-freedom penalty factor
is 4.56. Hence, for Objectives 1 and 3, the product of the
two penalties is approximately 2.33, converting the actual
sample size of 120 into an effective sample size of approx-
imately 51, permitting us to estimate for our feasibility
outcomes proportions that will have error margins<14
percentage points. For Objective 2, an actual sample size
of 45 results in an effective sample size of approximately
8, so that our fidelity outcome proportions will have error
margins that may be as high as 40 percentage points and
thus of little practical value [42].

This pilot trial is not powered to determine the relative
benefit of telehealth versus usual care [23-25], as that
important question will be answered in a future efficacy
trial. The chosen sample size of 120 patient encounters
prioritizes feasibility over power.

Implementation evaluation

We will apply a pragmatic use of the five dimensions of
the RE-AIM framework [28, 29] to conduct an interven-
tion implementation evaluation within this pilot trial.
We will use a mixed methods approach with a conver-
gent design [43]. Table 2 shows how we will use quan-
titative and qualitative items relevant to each RE-AIM
dimension.

Quantitative phase
We will use descriptive statistics to summarize sub-
ject- and parent-level characteristics. We will analyze all
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Table 2 Quantitative and qualitative items for each RE-AIM dimension

Dimension Quantitative items

Qualitative items

Reach + % excluded and characteristics

- Explore factors influencing reach

« Characteristics of parent(s)/child who received telehealth among inter-

vention arm subjects
Effectiveness

Adoption
eligible intervention arm subject

Implementation

Maintenance + % per month of telehealth used for transfers post-trial

- Between arm effect size estimates for exploratory outcomes

+ % and characteristics of users vs. non-users among charge nurses with an

- Duration (minutes) of telehealth wait time and connection time

- Explore perceived benefits and challenges
« Explore mechanisms of action for outcomes
« Explore mechanisms of potential heterogeneity effects

- Explore factors influencing parent participation
- Explore factors influencing provider participation

- Explore factors influencing implementation
- Implementation adaptations made

- Explore aspects sustained/modified post-trial

available data. Any variables with 10% or greater missing
data will be flagged. We will investigate the contributing
factors that result in relatively high rates of missing data.

Qualitative phase

Qualitative data collection will include parent surveys
and interviews. The previously described parent survey
will include an optional free-text response question invit-
ing parents to provide additional thoughts or feedback
about their experience with their child’s transfer. We will
also conduct in-depth interviews with a sample of adult
parents and care team providers (e.g., nurses, unit clerks,
social workers, physicians). Parents will include those
from the trial intervention arm. We will begin with con-
venience sampling and then use purposive sampling [44]
to ensure diversity of intervention use, role, and demo-
graphics. We will interview ~ 30 individuals, concluding
when we reach thematic saturation. Parent recruitment
will occur within 2 weeks of the hospital transfer. Pro-
vider recruitment will occur during the last 3 months
of the trial. Providers will be recruited from the three
community ED intervention-arm sites and the post-
transfer children’s hospital. One-on-one interviews will
last ~45 min. Interviews will be audio recorded, profes-
sionally transcribed and deidentified, and reviewed for
accuracy. Interviewers will maintain notes with contex-
tual observations and cues. Participants will receive a $50
gift card.

We will use thematic analysis. Four research team
members will independently memo and code the ini-
tial three interview transcripts and ten survey free-text
responses using a priori codes pertaining to the RE-AIM
[28] dimensions while identifying emergent codes. We
will then meet to discuss the coding structure and new
topics from inductive coding. After this meeting, we will
independently memo and code 2-5 transcripts and texts
and meet again to discuss code application, refine and
add codes, develop categories, and revise the interview

guide. This iterative process will be repeated every 2-5
transcripts and texts. We will revisit prior transcripts as
new codes are identified. We will identify linkages and
patterns between the codes, which will become analytic
themes. Once the data appear to coalesce around simi-
lar themes, we will conclude that data saturation is met.
Finally, we will solicit interviewee respondent validation
on the themes. We will use ATLAS.ti [45] to organize the
data and maintain an audit trail using a team journal to
document the qualitative procedures.

Integration

We will use a convergent design [43] to integrate the
quantitative and qualitative data. We will compare quan-
titative and qualitative data using a matrix to relate the
two types of data to each other and identify congru-
ent and divergent results. Should there be discrepancies
between the quantitative and qualitative findings, we
will reexamine the existing databases to gain additional
insight and attempt to resolve the discrepancies [43].
Should discrepancies remain that require further inquiry,
we will adapt the mixed methods approach to become
multiphase and conduct additional interviews to explore
these discrepancies. We will report the merged data
using narrative integration and joint display.

Stakeholder engagement

This protocol was developed in collaboration with a
stakeholder team comprised of four parents, seven
nurses, seven physicians, and four telehealth or informa-
tion technology staff. The engagement plan to develop
the protocol included one-on-one interviews, a human-
centered design workshop, group feedback sessions, and
one-on-one feedback sessions. Engagement sessions
were in person when possible and otherwise via vide-
oconference. Pre-implementation engagement outcomes
included refinement of the intervention procedures (e.g.,
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workflows), documents (e.g., training materials), and
exploratory outcome measures.

We will continue to engage stakeholders throughout
the trial process to conduct a relevant, acceptable, and
effective intervention study [46]. Individual stakehold-
ers will assist with trainings at their respective sites dur-
ing the pre-trial preparation phase. They will assist with
site visits during the intervention period. They will also
assist in troubleshooting challenges that arise, such as
low protocol assignment adherence rates, fidelity rates,
or survey response rates. We will have a mid-trial team
check-in to solicit perceptions, experiences, and input. At
the conclusion of the trial, we will have another team ses-
sion to solicit stakeholder perspectives on data interpre-
tation, how to disseminate the trial findings, and future
directions. Team sessions will occur via videoconference
to overcome transportation barriers and other challenges
for our stakeholders. Stakeholders receive $30/h [47] in
gift cards for the team sessions.

Monitoring and dissemination

This study involves no more than minimal risk. A Data
Safety Monitoring Plan will be used for this study as a
protection measure per the requirements of a clinical
trial. An Independent Monitoring Committee will be
convened to assess the progress of this pilot trial and the
safety data. The committee members will consist of three
pediatricians not associated with the study. The Inde-
pendent Monitoring Committee will review cumulative
study data to evaluate safety, study conduct, validity, trial
conduct, and data integrity. The committee will meet to
independently review outcomes on a quarterly basis and
as needed based on any reported complications. The
safety monitoring will begin when the trial enrollment
begins. The committee will complete quarterly reports
detailing the study progress, any adverse events, and any
protocol deviations. Interim statistical analysis will not
be performed for this pilot trial that is primarily descrip-
tive and focused on feasibility.

Discussion
This feasibility and pilot trial will increase our under-
standing about nurse-to-family telehealth use during
pediatric transfers. This trial is designed to provide evi-
dence of whether to proceed with a subsequent definitive
efficacy trial. If the feasibility objectives are achieved, we
will have sufficient evidence to support a future larger
randomized controlled trial to examine the efficacy of
nurse-to-family telehealth use for pediatric transfers. Our
trial team will also consider the implementation evalua-
tion findings and additional external factors.

The mixed methods RE-AIM implementation evalu-
ation will provide relevant insight about the contextual
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factors that influence implementation of our interven-
tion. We need telehealth solutions that increase equitable
access to care rather than worsen disparities [48]. Under-
served populations have disproportionately lower access
to telehealth services [49-51]. Research that evaluates
the issues and dimensions that impact the reach and
adoption of telehealth among diverse groups is critically
needed [52, 53]. Applying the RE-AIM framework to
evaluate telehealth interventions is a strategy to address
this need, as RE-AIM explicitly focuses on these design
and implementation processes [29]. Incorporating imple-
mentation trial elements into clinical trials is a strategy
that can mitigate the research-to-practice translation gap
[54]. Lessons learned from our mixed methods imple-
mentation evaluation will be used to refine the future
trial design.

Abbreviations

ED Emergency department

ICU Intensive care unit

RE-AIM Reach, Effectiveness, Adoption, Implementation, Maintenance
ICC Intracluster correlation
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