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Objective: Management of the coronavirus 
disease 2019 (COVID-19) pandemic has 
required social distancing requirements and 
personal protective equipment shortages, which 
have forced hospitals to modify patient care 
rounds. We describe our process developing 
telemedicine rounds to maintain synchronous, 
multidisciplinary, pediatric intensive care unit 
rounds. By adapting available resources using 
rapid process improvement (PI), we were able 
to develop patient- and family-centered video 
rounds (PFCVR).

Design: When rounding team members were 
forced to work from home, we adapted an 
existing telemedicine platform (VidyoConnect) to 
perform PFCVR. A quality improvement (QI) 
team developed an initial standard process, 
which underwent rapid PI using a small 
multidisciplinary team.

Setting: A 21-bed, mixed medical/surgical/
cardiac pediatric intensive care unit.

Participants: Critical care patients, families, 
physicians, consultants, nurses, and ancillary 
staff.

Interventions: The QI team initially met daily, 
then weekly, sought feedback from nurses, 
families, and other care providers, and utilized 
small tests of change to improve the rounding 
process.

Results: We established standardized, socially 
distanced rounds using VidyoConnect to allow 
synchronous, multidisciplinary PFCVR. 
Implementation of a schedule and rounding 
script facilitated efficient and effective team 
communication, optimized participation by the 
entire team, and decreased interruptions.
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Conclusions: The COVID-19 pandemic 
compromised the feasibility of the previous 
rounding process. PFCVR is a safe and effective 
tool to facilitate communication while adhering 
to social distancing guidelines. Use of available 
platforms and team-based PI is critical for 
successful implementation.

BACKGROUND
The pandemic caused by coronavirus disease 
2019 (COVID-19) required hospitals to rapidly 
change workflows to prevent the spread of 
infection, including to hospital staff. The Centers 
for Disease Control and Prevention recommends 
maintaining at least 6-ft. distance between 
people (social distancing) and limiting contact 
with persons outside the immediate household.1 
This, combined with escalating healthcare 
utilization and limited personal protective 
equipment, led hospitals to enforce stay-at-home 
orders for many providers normally involved in 
patient care. Pharmacists, dieticians, child life, 
language translators, and physicians (residents, 
fellows, and faculty) were asked to work 
remotely and limit bedside staff to essential 
hands-on caregivers, often a nurse and 
respiratory therapist (RT). Teams have further 
been asked to limit the number of providers 
performing patient evaluations, limiting exams 
to only those necessary and for emergent care.

When the State Department of Health instituted 
stay-at-home orders on March 25, hospital’s 
university hospital, community hospital, and 
children’s hospital soon after issued restrictions 
on the presence of essential personnel not 
providing direct patient care.2 In the children’s 
hospital’s pediatric intensive care unit (PICU), 
a 21-bed, mixed medical/surgical/cardiac unit, 
daily patient- and family-centered rounds 
(PFCR) followed a traditional format, with large 
multidisciplinary teams at the patient’s bedside, 
discussing the daily plan of care with the bedside 

nurse and parents. PFCR had been adapted to 
enhance family involvement and understanding, 
provide trainee role modeling and enhanced 
education, and improve team communication.3 
However, given the restrictions induced by 
COVID-19, a new format for rounds was 
necessary to continue PFCR, to maintain its 
associated benefits.

We describe herein how we developed a novel, 
telemedicine-based approach to maintain social 
distancing while including the entire team in 
synchronous patient- and family-centered video 
rounds (PFCVR). The objective of this 
manuscript is to describe the process used to 
adapt our existing telemedicine resources for 
telerounding, and to discuss our rapid process 
improvement (PI) and management of ongoing 
challenges as an example for other programs that 
wish to implement PFCVR.

METHODS
This project was determined to constitute quality 
improvement by the hospital Institutional Review 
Board (IRB) and was not subject to full IRB 
review.

Pre-COVID-19 Rounding Structure
Our PICU utilized a two-team rounding model 
involving a “cardiovascular services team” 
(cardiac team) and a “medical-surgical team” 
(medical team) that rounded simultaneously. The 
cardiac team included the family, bedside nurse 
and fellows, nurse practitioners (NP)/physician 
assistants, and faculty physicians from PICU, 
cardiology, and cardiac surgery. The medical 
team included the family, bedside nurse, two 
resident physicians, a PICU fellow, and faculty 
physician. Pediatric pharmacists, dieticians, and 
RTs moved between the teams based on 
individual patient’s needs. Subspecialists would 
join rounds depending on their availability and 
involvement with a patient’s care, or would 
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discuss their recommendations with the team 
outside of rounds. Cardiology and cardiac 
surgery presence on rounds were consistent on 
the cardiac team.

Telemedicine Capabilities and PICU 
Resources
VidyoConnect (Vidyo Inc, Hackensack, NJ), 
a web-based, Health Insurance Portability and 
Accountability Act (HIPAA)-compliant, video 
conferencing (VC) system, was in use at 
hospital, primarily for remote outpatient visits. 
Prior to COVID-19, PICU providers had rarely 
used VC for remote consultation during medical 
control of regional transports and none had used 
VidyoConnect to provide inpatient care. The 
PICU was pre-equipped with wireless internet 
access and 23 iPads (Apple Inc, Cupertino, 
CA), used for parental access of MyChart 
Bedside (Epic Systems Corporation, Verona, 
WI) to view electronic health record (EHR) 
information. No other specific telehealth 
resources were initially available.

COVID-19 Staffing and Rounds
On March 17, hospital began mandatory 
work-from-home policies for consultants and 
ancillary staff. Over the next 14 days, 
institutional restrictions continued to increase, 
with harmful effects on collaboration and patient 
care. PFCR were significantly impacted, as 
typically more than 10 participants would be 
involved in rounds on one patient. This would 
have required over 360 ft.2 of space for rounds 
to occur and maintain social distancing. The 
PICU therefore decided to trial remote 
telerounding to restore synchronous, 
multidisciplinary collaboration and discussions, 
while continuing to minimize exposure to the 
patient care environment and one another.

Family member visitation was also restricted 
during this time to two family members per 

patient. Parents were only allowed in the 
patient’s room and in the hallway, when leaving 
the hospital. Patient rooms have accommodating 
pullout beds and private bathrooms for family 
that spend the night. Family was restricted from 
all other hospital common spaces. Family 
members were unable to access the VC system 
remotely, as it requires a hospital-issued EHR 
login and password.

RESULTS
Implementation of Remote Rounding
Bedside nurses logged into VidyoConnect using 
unit iPads and participated in rounds with the 
family in the patient’s room. All other team 
members and consultants for each patient in the 
PICU were directly shown how to install and use 
VidyoConnect by the PICU team during the 
initial trial. These instructions were then 
disseminated to all of American Family 
Children’s Hospital (AFCH) in a written form 
(Addendum 1a–c). Remote rounding was first 
trialed on March 31 (Figure 1). Each PICU team 
rounded in one virtual “room,” where nurses 
(with families), consultants, and other team 
members would join. This immediately restored 
synchronous rounds while strictly adhering to 
social distancing.

The team initially followed the same 
rounding structure that existed prior to 
staffing restrictions, enabling participation 
by physically distanced team members and 
consulting teams. However, a number of 
challenges existed while using VC, which were 
more noticeable than when the entire team was 
in one physical space. Three main issues were 
identified: poor audio-visual quality, lack of 
availability for rounds when the rest of the team 
was ready, and lack of consistent opportunities 
to contribute to rounds. We therefore chose to 
implement a number of PI projects using lean 
process management tools to improve the 
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process for providers, families, and members 
of the multidisciplinary team.

Quality Assurance and Process Improvement
A PI team, consisting of five PICU physicians 
(three faculty and two fellows), a dietician, 
a pharmacist, the PICU nurse manager, and 
the PICU clinical nurse specialist, initially met 
daily and then weekly to discuss the current 
process and areas for improvement. Feedback 
was verbally solicited from rounding team 
members including family. Areas for 
improvement were identified by utilizing plan-
do-study-act small tests of change cycles and 
problem solving.4–7 Identified problems and 
possible solutions were rapidly implemented 
and reviewed through this process.

Initial efforts targeted three issues: the audio-
visual setup of the physician’s rounding room, 
notification of the bedside nurse that the team was 
ready to round on their patient, and development 
of a rounding script to engage all team members. 
Small tests of change were performed daily with 
each of these processes until a new standard was 
created and added to the overall standard work.

Standardized Remote Rounds
Within 3 weeks, we established a standard 
remote rounding process allowing all team 
members to participate in synchronous PFCVR 
(Figure 2). A schedule was utilized to ensure that 
the correct team members were in the rounding 
“room” to discuss a specific patient. At our daily 
morning huddle, the team determined a rounding 
order and estimated time needed for each patient. 
Patients requiring subspecialist involvement were 
performed sequentially whenever possible. Our 
rapid PIs determined we needed 5-minutes for 
transition between patients to ensure the previous 
nurse and family had left the rounding room prior 
to starting the next patient, and to give the next 
nurse and family time join.

To communicate the rounding schedule to other 
team members, the charge nurse documents the 
assigned rounding start time, end time, and 
virtual “room” in the EHR 30 minutes prior to 
the start of rounds to allow team members to plan 
their mornings. Consulting services can request 
specific rounding times, prior to the huddle by 
contacting either the PICU charge nurse or the 
fellow and were required to log into the EHR to 

Figure 1—Timeline description of pediatric intensive care unit remote rounding process. *First COVID-19 
case reported in State, February 5, 2020.
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determine the rounding time for their patients. 
At the assigned time, team members log into the 
assigned patient rounding room. The PICU 
physicians (two residents, a fellow, and a faculty 
member) sit in a central conference room 
where VidyoConnect is displayed on a large 
television with VC capabilities (Figure 3). 
Nurses log-in to VidyoConnect on unit iPads in 
the patient’s room with the family present; and 
remote team members log-in on their hospital-
approved devices.

A standard process for rounds (rounding script) 
was developed to ensure opportunities for each 
person to speak and minimize interruptions. 
The PICU fellow (or attending faculty) leads 
the rounding discussion, facilitating the 
presentation by the primary provider for the 
patient (i.e. resident or NP). After confirming 
nurse and family presence, the fellow introduces 

the patient using a one-line summary statement, 
asks what problems/concerns the family and 
nurse would like addressed during rounds, and 
then identifies the most urgent PICU problem to 
be addressed that day using the rounding script 
and checklist (Figure 4, Addendum 2). The NP or 
resident then summarizes the current state of the 
problem and presents relevant data to support an 
assessment and plan. The nurse and/or RT share 
their current physical examination, continuous 
medication infusion rates, and respiratory support 
settings as appropriate. The PICU fellow ensures 
the presented information is complete, prompting 
for additional information as needed, and 
specifically asks for input from other team 
members. Because nonverbal cues indicating 
someone would like to speak are less apparent 
during VC, the PICU fellow specifically asks 
individual team members for their input, as 
appropriate. The resident or NP then verbalizes 
the plan and the fellow clarifies or corrects, if 
needed. After the team addresses the primary 
problem, the fellow then identifies the next 
most important problem and the process repeats. 
A second resident enters patient orders 
throughout the presentation, and order read-back 
is completed before moving to the next patient.

Figure 2—Final workflow for pediatric intensive 
care unit rounding process.

Figure 3—Picture of unit conference room.
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The final major PI centered on transitions 
between patients, as the team was no longer 
physically moving between rooms. Vocera 
badges (Vocera Communications Inc, San Jose, 
CA) were used as a direct form of 
communication to alert the unit coordinator 
that the previous patients’ rounds were 
complete and that he/she should alert the 
next scheduled nurse to join rounds.

Clinical Examinations
Stable patients were examined once before 
rounds by the resident or NP caring for them 
and once after (commonly in the afternoon to 
separate physician examinations as much as 

possible) by either the PICU faculty physician. 
For critically ill patients or unstable patients, 
the fellow and/or faculty physician would 
examine the patient as necessary for clinical 
decision-making. Bedside nurses would alert 
physicians to any change in clinical status 
prompting repeat examination.

PFVCR Utilization
From March 31 to April 27, the median PICU 
census was six patients per day (interquartile 
range (IQR) 6–8.25; mean 7) and involved 
199 separate patient rounding events. The 
described PFVCR was utilized on all PICU 
patients during this period. A median of 22 

Figure 4—Pediatric intensive care unit rounding script.

HAC = hospital acquired conditions, PICU = pediatric intensive care unit, RN = registered nurse, RT = respiratory therapy, 
VTE = venous thromboembolism.
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providers/day utilized VidyoConnect for 
rounds in the PICU (IQR 18–25; mean 22); 
there were a median of two VC calls per 
provider/day (IQR 1–4; mean 3) lasting a 
median of 22 minutes per call (IQR 11–38 
minutes; mean 41 minutes). All care providers 
who normally participate in PICU PFCR 
participated in PFVCR during the study 
period and most non-PICU sub-specialties 
participated. These included cardiology, 
pulmonology, neurology, nephrology, 
infectious disease, endocrinology, hematology, 
neonatology, cardiovascular surgery, 
neurosurgery, general surgery, plastic surgery, 
otolaryngology, complex care, and psychiatry. 
There were no providers who wished to 
participate in PFCVR who were excluded 
from rounding.

DISCUSSION
Access to telehealth services has increased 
substantially in the years prior to the current 
COVID-19 pandemic.8 Nearly three-fourths of 
hospital systems report having a computerized 
telehealth program, yet only 15% of 
pediatricians report using these technologies to 
provide patient care.8,9 Telemedicine remains 
primarily employed for outpatient and outreach 
services in rural practices and in the western 
United States.8,10 The pandemic rapidly changed 
the telemedicine landscape and many barriers to 
widespread implementation, including 
discomfort of patients, parents, and providers; 
low reimbursement rates; federal privacy 
restrictions; and preference for in-person 
visits.10,11

Despite the ongoing need for social distancing to 
decrease the spread of infection, there remain 
few published examples of inpatient services 
utilizing remote telehealth rounding.12–15 
Telehealth is also being used increasingly for 
consultative services16,17 and to enhance 

communication between providers in specific 
circumstances.18–21 PFCRs in the PICU typically 
involve more than 10 people, including the 
patient and family, requiring over 360 ft.2 of 
space to achieve safe social distancing. Yet 
benefits of PFCR are clearly established (3, 22), 
we therefore sought to establish a method to 
minimize exposure of the team and patients, 
while continuing our PICU “bedside” rounds 
with the same breadth of contributing team 
members. 

Many reports have focused on the need for 
a robust system-wide support structure to 
maintain viability of telehealth services.23 
While our institution has such system-wide 
infrastructure, resources during the early 
pandemic were primarily focused on outpatient 
and regional care given in our rural catchment 
area. We herein described our process to rapidly 
develop an inpatient remote rounding, telehealth 
program using minimal system-wide resources 
and an already available HIPAA-compliant VC 
system (Table 1).

Our program was built by frontline providers 
from a readily available VC system utilizing 
existing infrastructure (wireless internet and 
iPads) within the PICU. Similar to the report 
from Stanford Children’s Health, we adapted 
an existing technology with a goal of rapid 
deployment with minimal training of parents 
and personnel to maintain our robust 
multidisciplinary, family-centered rounding 
process.12 The initial implementation 
highlighted many of the communication 
problems we previously experienced with the 
in-person rounding and brought additional 
challenges. By soliciting team feedback and 
employing rapid PI strategies, we were able 
to overcome many of these concerns and 
implement a robust program that was beneficial 
for all team members.

https://doi.org/10.30953/tmt.v5.231
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Our previous rounding process lacked 
consistency between attending providers both 
with regard to the process for individual patients, 
and the duration and order for rounds as a whole. 
In order to facilitate participation by each team 
member, we developed a rounding script for the 
presenting resident, fellow, or NP. This script 
included prompts for input from each team 
member, focusing on their areas of expertise (i.e. 
dietician for meals and weight gain), up to date 
physical examination, continuous medication 
infusion rates, respiratory support settings from 
bedside staff; and codified asking parents and the 
nurse for specific concerns at the start of each 
patient’s rounds. Other necessary changes 
included formally introducing each team 
member, which often went unnoticed during 
traditional, in-person rounds. Finally, our PICU 

had attempted for many years to implement a 
schedule, as described in other PICUs, to ensure 
families and other team members could be 
present for rounds.24 However, with the need to 
coordinate multiple providers entering the 
telemedicine “rooms,” the schedule was readily 
adapted by all PICU faculty. In these ways, the 
need to adopt video rounds improved progress in 
our PFCR more effectively than past efforts.

Specific challenges with telemedicine rounds 
occurred, some of which have been previously 
described. Education of trainees became less 
of a priority during telemedicine rounds, and 
commonly occurring multidisciplinary 
discussions on patient assessment and 
management options were abandoned for more 
concise plan development, in an attempt to 

Table 1: Steps to establish remote rounding. UC = unit coordinator
Pre-established infrastructure
1. Hospital-wide wireless internet access
2. Video conferencing system
3. 23 PICU iPads available
Steps to establish round infrastructure
1. Install video conferencing system on iPads
2. Purchase a tablet mounting stand
3. Educate and prepare rounding team for 

remote rounding implementation
4. Trial remote rounding

Quality assurance & process improvement
1. Identify team member
2. Verbally solicit feedback from rounding team and 

family members
3. PDSA cycles and small tests of change

Identified rounding challenges
1. Unclear communication and difficulty 

hearing primary presenters
2. Frequent presenter interruptions
3. Establishment of correct team at correct 

rounding time
4. Communication with nurse the team is ready 

for rounds

Attempted solutions
1. Re-configure seating arrangement in physician 

room; purchase speaker; move conferencing 
system to central location

2. Establish rounding script with prompting of 
consulting team members

3. Rounding schedule with prescribed duration of 
rounding length; education of consulting teams

4. Communication device to alert UC team prepared 
for patient, UC to alert nurse

PDSA = Plan-Do-Study-Act, PICU = pediatric intensive care unit.
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maintain efficiency and adhere to the 
predetermined rounding schedule. However, 
rounds ended nearly 90 minutes quicker on 
average, once the process was established. 
While trainees commonly feel pressured to 
implement finalized plans immediately 
following rounds (follow-up with nurses, 
check orders, contact consultants, and write 
notes), efforts are underway to prioritize the 
use of this additional time for education.

The need for protected and managed hardware to 
ensure patient privacy prevented easy alteration 
of hardware to improve patient or provider 
interface and did not allow out-of-hospital family 
participation. Because we did not have dedicated 
information technology services support for this 
inpatient activity, audio-visual issues were 
addressed by a variety of workarounds. For 
example, similar to others, we employed a USB 
“plug and play” speakerphone to enhance 
audio.12 However, we could not directly link this 
to the PICU iPad, so a team member needed to 
log into rounds on his/her personal device. 
Overall, this slowed improvements in technology, 
but creative approaches permitted improvements 
in the ability for the team to hear and see one 
another.

While family feedback was sought as part of our 
initial efforts, ongoing efforts seek to formally 
solicit feedback from family and other team 
members about the rounding experience to guide 
ongoing improvement. Our expectation is that 
some form of socially distanced rounds will 
continue as the pandemic continues to evolve. 
We are developing workflows for varying 
numbers of providers at the bedside based on 
regional physical-distancing policies. The 
process has also changed how bedside nurses 
access the team during rounds when urgent 
issues arise.

CONCLUSIONS
The COVID-19 pandemic has forced hospitals 
to adapt to stay-at-home and social distancing 
orders, severely compromising the feasibility of 
the pre-coronavirus rounding process. Hospitals 
have been required to adapt to this new reality 
with little guidance in the process. Increasing 
use of telemedicine applications has been used 
to help with these requirements, and we herein 
described our approach to remote telemedicine 
rounds in the PICU to permit social distancing, 
while maintaining essential patient 
communication and family engagement, to help 
guide others in the process. Despite challenges, 
telemedicine can facilitate efficient PFCR, 
while potentially promoting increased time for 
trainee education and direct patient care at the 
bedside. The use of available platforms and 
team-based PI is critical for successful 
implementation.
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ADDENDUM

Supplement 1a: Vidyo video conferencing instructions.

AFCH = American Family Children’s Hospital, PICU = pediatric intensive care.
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Supplement 1b: Vidyo video conferencing instructions.

Supplement 1c: Vidyo video conferencing instructions.

CCM = critical care medicine, CTL = Care Team Leader, HUC = Health Unit Coordinator, PICU = pediatric intensive care.
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Supplement 2: Pediatric intensive care unit rounding checklist.

CPAD = Cognitive Perceptual Assessment for Driving, CVL = central venous line, ETT = endotraceal tube, HAC = hospital 
acquired conditions, NPO = nothing by mouth, IV = intravenous, PT = physical therapy, SBS = State Behavioral Scale, VTE = 
venous thromboembolism, WAT = Withdrawal Assessment Tool.
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