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Abstract
Background: Newly intensified use of personal protective equipment (PPE) in emergency

departments presents teamwork challenges affecting the quality and safety of care at the
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frontlines. We conducted a qualitative study to categorize and describe barriers to teamwork
posed by PPE and distancing in the emergency setting.

Methods: We conducted 55 semi-structured interviews between June-August, 2020 with
personnel from two emergency departments serving in a variety of roles. We then performed a
thematic analysis to identify and construct patterns of teamwork challenges into themes,

Results: We discovered two types of challenges to teamwork: material barriers relatedito wearing
masks, gowns, and powered air purifying respirators, and spatial barriers implemeéfited to
conserve PPE and limit coronavirus exposure. Both material and spatialibarrigrs resulted in
disrupted communication, roles, and interpersonal relationshipsbut did o in unique ways.
Material barriers muffled information flow, impeded team membenrecognition and role/task
division, and reduced belonging and cohesion whilesncreasing interpersonal strain. Spatial
barriers resulted in mediated communication, and, added physical and emotional distance
between teammates and patients.

Conclusion: Our findings identifyspecific aspects of how intensified PPE use disrupts
teamwork, and can inform efforts to, efsure care quality and safety in emergency settings as PPE

use continues during and, potentially beyond, the COVID-19 pandemic.

Key words: COVID-19; Communication; Teamwork; Emergency Service, Hospital; Quality of
Health Care
Introduction

Persénal protective equipment (PPE) offers a critical barrier for preventing disease
transmission in healthcare settings,' but its widespread use during the COVID-19 pandemic has
changed the experience of care delivery. Even in emergency departments (ED), where PPE use

was common prior to COVID-19, approaches to PPE have changed considerably during the

pandemic. Universal masking mandates and related hospital policies®* have intensified PPE



usage - gowns, gloves, masks, respirators and face shields have gone from being used only when
necessary to a constant fixture of the ED environment. These policies have been complemented
by measures to conserve and preserve PPE to meet the demands of constant use.”” Together,
such policies protect patients and ED personnel, but they also create new challenges to teamwork
in the ED. Teamwork is important for delivering high quality and safe care,® and reseasch is
needed to identify how PPE-related changes have affected ED teamwork during COVID-19.

Teamwork is vital in emergency medicine because interdisciplinary team fiembers must
coordinate their efforts and skills in unpredictable, stressful, and time-pressurgd situations to
provide safe and high-quality care.” Research in healthcare has $hown that poor teamwork is
associated with lower quality and safety, worse patient outcemes and experiences, and decreased
healthcare worker engagement and satisfaction.'® Insthe efaergency context in particular,
research has documented a clear link between teamwork and errors; for example, one study
found an average of 8.8 teamwork failures per reported incident.'" This awareness of the
importance of teamwork has led tofmany efforts for improvement in communication and
coordination in ED teams,'?&ith recofimendations to train personnel in teamwork behaviors and
implement effective tegf design."

The potenfial sinintended consequences of PPE on teamwork have not been examined in
depth, despite,widespread attention to the individual and human factors challenges posed by
PPE. Foundational work in team science has long established that team performance depends on
the formation of a ‘real’ team in which it is clear who is on the team, and the team is a relatively
stable unit over time.'* Such teams both satisfy individuals’ desire to belong in social groups and
facilitate the achievement of common goals through role differentiation and coordinating

processes.”” To coordinate their reciprocal task interdependence,'® team members must be able to



share information by communicating effectively while minimizing interpersonal conflicts.'’
Early in the pandemic, team scholars noted the potential for PPE use to disrupt teamwork by
separating team members, decreasing familiarity among them, and introducing lack of clarity
about team membership and structure that harm teamwork and patient safety.'™'’ PPE may also
disrupt the team climates and relationships that enable teams to effectively draw on individual

expertise and knowledge. "’

Yet the presence and extent of these disruptions anditheit
implications for care quality and safety in emergency settings has remained Unelcas

In this study, we qualitatively examine perceptions of challengeSito teamwork during
COVID-19, and explore implications for patient care quality resalting ftom intensified PPE
usage and distancing.
Methods

We conducted 55 semi-structured interviews between June-August, 2020 in two EDs
affiliated with an academic medical center in Sam Francisco, USA. These sites were
pragmatically selected to represent’similar organizational responses to the pandemic, as both
hospitals faced similar PPE shortages#@nd developed similar PPE usage and conservation policies
following the Centers f6r Disease Control and Prevention’s guidance. The participant sample
was drawn purposively to, achieve similar proportions of respondents by department and role.
Participants were efigaged for recruitment either face-to-face or by email, and were divided about
evenly agross the two hospitals, with approximately 44% from Hospital A, 40% from Hospital B,
and 16% working across both hospitals. Interviews suggested that both EDs had similar

experiences with PPE; we thus present findings across the whole sample rather than by hospital.

The investigators’ two institutional review boards each determined the study to be exempt



because the interview procedures limited participant identification and any potential disclosure
would not place the participants at significant risk.

All interviewers used a semi-structured interview guide focusing on participants’ role and
background, their experiences with teamwork and communication before and during the
COVID-19 pandemic, and how the pandemic affected their work. We asked probing guestions
encouraging participants to share examples of challenges with teamwork when patticipants
mentioned PPE as a barrier. The interview guide was drafted through iterative, dis€@issions among
the investigator team, consisting of three management researchers with qualitative research
experience and three emergency medicine physicians. Prior to ea¢h integview, participants were
made aware of the study goals and procedures. Authorl conducteds?29, Author2 conducted 2,
Author3 conducted 17, Author4 conducted 1, and Amthor6conducted 6 interviews. Most of the
interviews were conducted by three ‘outsider’ investigators (Authorl, Author3, Author6) who
were more physically and psychologically distant from the research setting than the three
‘insider’ investigators (Author2, Afithogd, AuthorS). The few interviews conducted by ‘insider’
investigators were carefully s€lected to ensure that participants did not work with or report to the
investigators, and werefused predominately to ensure that ‘insider’ investigators understood the
data collection préces$ and'the type of data it would generate. Interviewers wrote memos after
each interview and held weekly debriefs to enhance comparison and reflexivity, allowing for
deliberate integration of inquisitive perspectives from ‘inside’ and ‘outside’ of the research
setting.22 Recruitment of participants continued until we reached theoretical saturation (i.e., until
no new information was gathered during interviews).”* Participants received a USD $20 gift card

in appreciation for their time.



One-on-one interviews lasted about 30 minutes on the Zoom platform. Audio recordings
were downloaded and transcribed verbatim. We addressed the shortcomings of virtual interviews
with respect to audio quality and building rapport with participants in the following ways: we
offered flexibility in timing and re-scheduled interviews when necessary, asked participants, to
find a quiet place where they could be alone for the duration of the interview, and requested ‘that
the interview be conducted through videoconferencing rather than audio-only.**22

After all of the interviews were completed, we conducted a thematic ‘analySis; taking an
inductive and constructivist approach to understanding participants’ lived experiences and the
teamwork challenges they faced.?’ Following the constant comparison approach, the first author
reviewed and open coded half of the memos and transcriptswustag NVivo (version-12.6.0),
inductively searching for patterns of teamwork challengestidentified across roles and sites. The
last author independently reviewed the codes and,the data, and met with the first author to
construct codes into higher-order themes, The figst author then applied this coding framework to
all memos and transcripts. The iny€stigatorteam met multiple times throughout the coding
process to review the codes ifi detail, discuss patterns apparent in the data, and resolve any
discrepancies. Throughfiterative rounds of discussions, we derived themes categorizing
participants’ expetien€e with teamwork in the ED, and present these themes below.

Results

Qur sample included registered nurses (n=18), physicians (n=17), nurse practitioners and
physieian assistants (n=7), pharmacists (n=5), social workers (n=3), and medical assistants and
technologists (n=5). Participants’ tenure at the EDs varied, ranging from two or less years
(n=15), three to five years (n=11), six to fifteen years (n=18), to greater than fifteen years

(n=11). Analysis revealed two distinct barriers to teamwork: material barriers related to wearing



masks, gowns, and powered air purifying respirators (PAPRs) and spatial barriers implemented
to conserve PPE and limit coronavirus exposure.

Material barriers muffled face-to-face information exchange, increased interpersonal
strain, created confusion about roles and task division, and decreased teammates’ sense of
belonging and cohesion (Table 1). Impeding ability to see, hear, and speak, material bagriers
disrupted information flow, especially amid the pressure and background noise ofesuscitations.
Teammates’ inability to hear - or tendency to mishear - one another during criti€éal*events often
resulted in repetition and redundancies in task completion. Beyond slowing care down, muffled
communication presented concerning opportunities for error. Aftempts to facilitate
communication by adjusting intonation and projecting voiceloudly’were misinterpreted as
negative emotions which strained relationships. PPEsitselfiserved as a source of frustration
because of how it felt to wear all day, and becausetit changed how communication happened and
was interpreted. PPE also made it difficult to réepognize team members. This sense of anonymity
created confusion about who was g€spomsible for occupying which roles and completing which
tasks. Since all staff looked similambehind the veil of PPE, it became difficult to rely on the
simple visual cues theythad used in the past to identify roles. Difficulty recognizing teammates
through PPE also%educed the sense of belonging and cohesion among team members.
Teammates felt like'they were stripped of both their sense of individuality and togetherness.
Feeling lonely at work, they lamented not being able to recognize — and not being recognized by
— thewteammates whose faces, hair, and name tags were covered.

Beyond the material barriers posed by PPE, policies regarding PPE use and conservation
led to spatial barriers. Staff were encouraged to preserve PPE for those frequently interacting

with patients (e.g., limiting who could enter a resuscitation room enclosed with sliding glass



doors), to ration PAPRs for those performing aerosolizing procedures such as intubations, and to
maintain social distance.

Team members who would have normally practiced side-by-side were unable to co-
locate due to spatial barriers, leading to mediated communication, disrupted interprofessional
care, and impeded ability to respond empathetically to suffering (Table 2). Teammatesfound
their communication blocked by physical barriers such as walls, windows, and déers."Rather
than being shared directly among teammates at the bedside, information nowaflowedthrough
technologies (e.g., using phones, whiteboards, and baby monitors) or simple work-arounds (e.g.,
shouting from a doorway) that enabled exchange across physicalbarriers. Especially for
pharmacists and social workers, conserving PPE often meant ptacticing from outside of patient
rooms or the hospital. This posed difficulties to teams,in making use of their teammates’
expertise when it was most needed, and eliminatedhinfermal opportunities to share information
from teams’ routines. Further, the imposition ofigpatial barriers disrupted relationships among
teammates and with patients. Standing'six feet away from others while covered in PPE, not
socializing with teammates af worky, and losing the ability to provide a comforting touch made it
difficult for staff to respond'empathetically to suffering.

Discussion
Statement of principal findings

Intensified use of PPE in emergency medicine presents material and spatial barriers to
teamwork, disrupting team communication, roles, and relationships in distinct ways (Table 3).
Material barriers hindered face-to-face information flow, obscured teammate identities,
decreased the sense of belonging and cohesion, and increased interpersonal friction among

teammates. Mediated communication occurred as a result of spatial barriers, which disrupted



coordinated interprofessional care, and made it difficult for ED clinicians to respond
empathetically to their patients’ and each other’s suffering. These findings identify specific
aspects of how PPE and distancing affect the experience of team-based care, and can inform
efforts to ensure quality and safety in emergency settings as intensified PPE use continues during
and, potentially beyond, this pandemic.

Strengths and limitations

Our study had several limitations. Following regulations and rules of‘ethicalresearch
conduct for the COVID-19 pandemic, we conducted interviews virtuallyyin two EDs. Our
findings may be less generalizable to other setting where PPE is%efteén used, such as operating
theatres. Our study’s cross-sectional nature limited our ability te,cempare pre-pandemic
perceptions of teamwork with ones during the pandemic, placing an increased reliance on
participant recall. Lastly, we could not interview ‘@hy patients, who could have potentially helped
triangulate our findings.

Our study is strengthened b¥ oug relatively large sample size, inclusive of a diversity of
roles. Conducting interviews@with §5 physicians, trainees, nurses, social workers, pharmacists,
and other health profesgionals allowed us to explore how PPE and distancing affected the
experience of teamaweotk from a variety of perspectives. Further, to our knowledge, there have
been no othetiempitical studies on how PPE and distancing affect teamwork in emergency care,
allowingyus to pursue exploratory and phenomenon-driven research.

Interpsetation within the context of the wider literature

The impact of material and spatial barriers on teamwork discovered in our study presents

evidence that intensified PPE use has implications beyond the common ergonomic challenges

faced by individuals.”® PPE use is known to be associated with difficulties in auditory and visual



perception, dexterity, situational awareness, cognition, and decision-making.”"° Wearing PPE
for long periods of time is also uncomfortable for health care workers, and can lead to both

physical and cognitive stress.”'*

Recognizing these challenges, clinicians have noted that
communication and teamwork have suffered in emergency settings during the COVID-19
pandemic. In response, practical proposals in the literature have included the use of name and
role stickers,>® and the re-design of resuscitation teams aided by technologies.>* Our Study
captures the use of both of these proposals within the material and spatial bargiefs*Seheme, and
provides a framework that can help guide practical and research efforts moving forward.

Our findings also contribute to the wider literature on communication during emergency
situations. Poor communication and teamwork are associated withgoor clinical outcomes in a
variety of care settings.” Principals for effective teamworkto avoid errors in emergency care
include voicing findings out loud, reviewing information as a team, and thinking aloud as a
team.’® Nonetheless, these principals assume thag teammates are co-located, have recognizable
roles and task differentiation, and gan éxchange information accurately. Our study demonstrates
the difficulty of enacting thes€ pringipals when teamwork and communication are stymied, and
clarifies areas of impro¥ement for communication challenges experienced during a crisis at the
frontlines of care delivery,

Implications for policy, practice and research

By distinguishing between material and spatial barriers, our findings highlight how PPE
usagesreates challenges in two distinct aspects of care delivery and illustrate how addressing
these unique challenges may take unique solutions. For example, the problem of muffled sound
when speaking through a mask side-by-side with a teammate is distinct from the problem of

speaking through a phone or writing on a whiteboard instead of being at the bedside. While



material barriers hindering face-to-face communication and information exchange could be

37-39

overcome through process innovations and behavioral interventions, spatial barriers that

block tacit information uptake and fracture teams into virtual or dispersed units may call for
. . . 40-42
more process-oriented interventions.

Our findings also uncover how teamwork challenges arising from PPE use areaot
experienced equally across roles — particularly, pharmacists’ and social workers’ Telestwere
dramatically altered by spatial barriers, disrupting coordination in team-based,car€™Pharmacists
and social workers play a critical role in delivering safe and high-quality,care fo patients in the

. 43,44
emergency setting.**

These findings suggest that efforts to improve teams’ ability to deliver
high quality care amid heightened PPE may require specifigattention to the impact on these
roles. For instance, committees established to guidegerganizational responses to the pandemic
may wish to include representatives from these highlylaffected professions and/or ensure there
are ways of incorporating their experiences andWiews directly in response planning.

The specific elements of diSrupted teamwork that we identified in this study present an
initial set of insights to suppett efforts’to intervene. We were inspired by the resiliency and
adaptation demonstrated by ED staff in our study. Whiteboards, baby monitors, stickers, and
loud introduction$iwefe some of the organic solutions teams generated when facing material and
spatial barriets. Leaders could encourage teams with situated knowledge to deliberately
experiment and propose solutions* for each challenge. As vaccines become available, it is likely
that sete aspects of heightened PPE use will change, and others will remain. Without PPE
shortages and exposure concerns, teams could return to their pre-pandemic structures and

processes more quickly. Still, many participants in our study felt baffled that PPE use was not as

common prior to the pandemic and expressed that masks in the ED are here to stay. Our findings



suggest that for future crises with PPE shortages, potential trade-offs between personal safety
and teamwork, and how such trade-offs affect care quality and patient safety, should be explicitly
discussed among decision-makers.
Conclusions

Both material and spatial barriers undermine facilitators to teamwork. As masking and
social distancing in the healthcare setting are likely to continue even when vaccines bécome
widely available, team leaders should be mindful of these material and spatialbarfiers as they
engage all team members in continuing to care for patients both during and after this pandemic.
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Tables

Table 1. Material barriers to teamwork

Themes

[llustrative quotes

Disrupted communication: Muffled face-to-
face information flow

“Lhe mask during a code, it's actually almost
fairly impossible for everyone to hear you in

the room. That has been the biggest problem”
(Physician 12)

“I feel like it's been a lot more challenging with
the PAPRs to hear each other very well. [...]
It’s hard to tell if people got you. I’ll say
something [...] but I don't know that they
heard me. I think that's the hardest thing. [...]
So then, you're saying three or four times
instead of moving on. Everything takes longer.
(Registered Nurse 13)”

“I observed nursing staff getting access [to the
bloodstream] in a way that they would have
been instructed to in the past, but because they
can’t hear the person that’s telling them to do
it, they put an IO [intraosseous] instead of
searching for new IV [intravenous] access. So,
there’s little pieces like that, you know. A code
starts and a nurse administers epinephrine
without it fully being ordered by the resident.
It's appropriate, and certainly within normal
care, but the order hasn't actually been given.
Or maybe it has, and nobody heard it.




(Pharmacist 4)”

Disrupted roles: Confusion about roles and
task division

“I have a sticker that says pharmacist, the
resident will have a sticker that says primary
resident, and then airway attending. So that,
actually, although not verbal communication,
has been pretty helpful [...] On top of that,
introducing yourself from the beginning. And
we do that a lot more than we used to. #think
we relied on our knowledge of the peeple We
work with a little too much, and fow because
you can't see anybody that you kmow,you can't
rely on that as much. (Pharmadist 2)

“In stressful situations whengéveryone's got
PPE on — you don't kdow who's who”
(Physician 3)

Disrupted relationships: Interpersonal strain

“I have had to sit dowm a couple times and say,
‘I'm sick of myalN93 right now. I feel edgy. I'm
not edgy about you or what you have to say to
me right nigwhlglst want to rip this off my face
and ["eam'tw=y.. ] ['ve been given feedback that
I'imyelling and [...] I sound different, maybe
becaise I'm trying to force my voice out more.
The'tone comes out different and that creates, |
think, some hard stuft, too” (Registered Nurse
9)

“You can't read facial expressions, so it's weird
at an interpersonal level. You actually have to
convey things differently, voice things more
loudly, and then also maybe with more in
intonation because you can't read people”
(Physician 8)

Disrupted relationships: Sense of belonging
and cohesion

“You're also taking away the aspect of being
able to see each other because suddenly we’re
all behind masks [...] we can't see each other’s
faces anymore [...] And so, there was a sense
of, like we're together, but we don't know
really who's on the team.” (Registered Nurse 3)

“You are much less visible, much less human
really, because all you are is just like
everybody else. They're in the same color
scrubs, in a mask, and like something covering
your hair” (Physician 11)

Table 2. Spatial barriers to teamwork




Themes

Illustrative quotes

Disrupted communication: Mediated
communication

“Typically, when a trauma patient comes in
we're in the room first thing and we're sort of
hearing the story. Oftentimes we’re able to just
talk to the patient and say, like, “Who should I
call for you?’ [...] And now we're not in the
room because of PPE. They're sort of trying to
limit how many people go in. So, we're/getting
a lot of information from these verysick
patients secondhand. (Social WorKer 2)”

“The pharmacists actually stand%utside of the
room and we use a baby mehitor. (Rhysician
1 7)9’

“We were figuring ouf, can wexdo our job
outside of the roomwhen the door is
completely closéd? Fhat did require
adjustment, like, how do we communicate with
the providés? Wethave no idea what's
happeningy, réally have no idea what's being
discuss€d=So, for a while we were using a
whiteboard to communicate through a glass
window.”(Pharmacist 2)”

Disrupted roles: Inability to contribute in the
moment

“Erom practicing outside the room, we can't
really function in the capacity that pharmacists
who went into emergency medicine do [...]
I've seen more like dirty epis and rates of
titration that I would not normally do. I've seen
allergies verified more slowly. So just like
things happening, and I'm like, ‘wait a minute,
what are you doing in there!”” (Pharmacist 1)

“We have like very tight space here in the ED
and we aren't able to socially distance [...] so
we started working remotely 50% of the time
[...] And here I think it's hard to not have us
like visibly here, where they can just come to
our office and ask us questions” (Social
Worker 3)

Disrupted relationships: Difficulty responding
to suffering

“The other thing that I found really hard is
domestic violence. Because that tends to be a
longer interview, it's much, much more
personal. And it's very hard to do from
standing in the doorway or over a phone”
(Social Worker 1)

“Keeping six feet from these people going
through this terrible experience and limiting
one person or two people to see the dead body




because of new regulations, I would say that's
the worst part” (Social Worker 2)

Table 3. How material and spatial barriers affect teamwork on the frontlines of care

Disrupted teamwork elements
Communication Roles Relationships

Material barriers | Muffled face-to-face Obscured identities Sense of belop@ing
(e.g., wearing information flow, make role and task and cohesiomgeduced;
masks) leading to repetition division unclear increasediinterpersonal

and misses strain
Spatial barriers Communication Team members Difficulty responding
(e.g., limiting room | mediated through struggle to contribute empdthetically to
access) technologies or work- | because no longer suffering

arounds (e.g., phones) | permitted at bedside

Semi- Structured Interview Questions

1. Please tell me a bit about your role and backgteunddere in the ED.
2. Can you tell me about your experience working here during COVID-19?
3. How has your daily work and responsibilities*ehanged?
4. How, if at all, has your team changed?
a. New people or roles?
b. New structures or processes?
5. Overall, throughout the responsesto COVID-19, would you say it has gotten easier or harder to
work with your team?
6. Overall, throughout thesesponse to COVID-19, how have you felt about the quality of care
your team was able todeliyer?
7. Thinking about the pastfew weeks, are there any things from your experience over the past
few months that yeushink will never go back to normal?




