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The red hat — designating leadership using 
visual and verbal cues: a mixed-methods study
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Abstract 

Background During a critical event in the labor and delivery operating room, it is crucial for team members respond-
ing to the situation to be aware of the designated leaders. Visual and verbal cues have been utilized to designate 
leadership in various healthcare settings; however, previous research has indicated mixed results using visual cues 
for role designation.

Methods The purpose of this study was to explore the use of the red surgical hat as a visual cue of leadership dur-
ing obstetric emergency simulation training. We used a mixed-methods design to analyze simulation-based educa-
tion video and debriefing transcripts.

Results There was a statistically significant difference in the proportion of participants who declared leadership vs. 
those who donned the red hat. Participants were more likely to visually declare leadership utilizing a red surgical 
bouffant hat than to verbally declare leadership. Most participants indicated that observing the red hat to detect 
leadership in the operating room was more effective than when leaders used a verbal declaration to inform others 
who was leading.

Conclusions Our findings suggest that utilizing a visual cue of leadership with the red surgical bouffant hat improves 
participant perceptions of communication of the surgical team during an obstetrical critical event in a simulation 
environment.

Keywords Simulation, Communication, Obstetric emergencies, Interprofessional simulation, Critical event, Crisis 
resource management

Introduction
Adapting to a critical event in labor and delivery requires 
the obstetrics team to immediately pivot from routine 
tasks to unexpected, life-saving tasks. In order for a team 
to respond to the rapidly evolving event, they first need 
to know that the situation is no longer routine, and team 
members need to establish a shared mental model about 
who is going to lead.

Previous research emphasizes that leadership is 
essential to a team’s ability to respond to a critical event 
[4, 11, 18]. In addition to nontechnical skills, such as 
delegating tasks, keeping “hands-off,” and maintaining 
situational awareness, the leader must be easily iden-
tifiable to all team members [1, 11]. Andersen et  al. 
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indicated that implicit/nonverbal transfer of leadership 
made it difficult for team members to clearly identify 
the team leader. However, more recent research focus-
ing directly on leader identification suggests that team 
members prefer visual designation of leadership over 
verbal declaration of leadership [2]. Explicit Anes-
thesia and Nurse Distributed (EXPAND) Leadership 
is a modification of traditional CRM approaches [2]. 
EXPAND Leadership uses visual and verbal designa-
tion of leadership to explicitly signal that leadership 
has temporarily transferred to the circulating nurse 
and anesthesiologist, allowing the surgeon to focus on 
life-saving tasks such as controlling a postpartum hem-
orrhage. EXPAND Leadership is perceived to enhance 
communication between the surgeon, anesthesiologist, 
and circulating nurse. It also appears to improve team 
members’ ability to identify the leaders and reduce 
chaos in the operating room.

While the teamwork literature indicates a clearly des-
ignated leader is necessary during critical events [6, 8, 9], 
there is a paucity of research on methods to clearly iden-
tify a leader during an emergency. In most cases, guid-
ance regarding the leadership designation suggests that 
the leader will verbally declare leadership during a criti-
cal event [3, 5].

While visual designation of leadership during a critical 
event in the operating room is still not well defined, there 
are examples of using visual cues to designate leadership 
in other settings. For example, Porter et  al. [11] evalu-
ated perceptions and experiences of teams’ nontechnical 
skills. Researchers reported that leaders attempted to use 
sticky labels, leadership hats, or vests to designate leader-
ship. Although investigators noted challenges associated 
with visually designating leadership, they did not report 
on why some leaders opted to use a verbal declaration 
rather than a visual designation.

Although not specifically addressing leadership dur-
ing a critical event, there are other instances where visual 
cues have been used to identify team roles in the operat-
ing room. Dr. Rob Hackett is credited with the #Theatre-
CapChallenge when he encouraged operating room staff 
to write their first name on their caps so team members 
could be identified by name or by their role [10]. Since 
then, several studies have investigated various methods 
to identify team members by their roles. Salaten et  al. 
[14] measured the impact that using jackets to identify 
individuals’ roles had on teamwork during simulation 
training. Investigators found that using the jackets was 
associated with improved teamwork. However, a short-
coming of this study is that investigators excluded more 
than half of the videos from analysis because some of the 
trauma team did not wear identification jackets.

Other studies using visual cues to identify roles have 
reported mixed results. Rosen et al. [13] found that using 
different-colored head coverings helped operating room 
staff distinguish students from faculty. However, Sarcevic 
et  al. [15] found that using stickers to distinguish roles 
during resuscitation was not successful because even 
when the role tags were used, the stickers were placed in 
different locations and orientations, making them diffi-
cult to see or read.

As part of the EXPAND Leadership training, educa-
tors believed that it was essential for all staff members to 
know who was leading during the critical event, includ-
ing staff arriving to the operating room after the verbal 
declaration. Therefore, educators instructed the leaders 
to use visual designation and verbal declaration during 
simulated critical events. In addition to declaring “I will 
be the nurse lead” or “I will be the anesthesia lead,” the 
leaders would don a red hat. The red bouffant hat was 
chosen as the visual designation of leadership when pilot 
groups revealed verbal leadership designation was not 
reliable, and we asked groups for suggestions. The red 
hat was proposed and trialed, and it was clearly visible, 
readily available, easy to don, and easier to store in the 
anesthesia cart compared to a leadership vest or smock. 
Once we tried it a few times, it was clearly superior to 
verbal designation, and teams seemed comfortable with 
the concept, so it became the norm. The EXPAND train-
ing included a verbal declaration in addition to visual as 
this has been the traditional method of declaring leader-
ship by rapid response teams. The purpose of this study 
was to investigate using a visual and verbal cue to desig-
nate the transfer of leadership during a simulated obstet-
rical emergency. Specifically, we wanted to gain insight 
into participants’ responses to using a visual and verbal 
cue to designate leadership. Additionally, we sought to 
determine if there were differences in individuals verbally 
declaring leadership compared to visually designating 
leadership by donning a red hat.

Materials and methods
In this study, simulation serves as the investigational 
method for research. This study used data from a larger 
quality improvement project to explore labor and deliv-
ery operating room teams’ responses to using explicit 
distributed leadership. Full study methodology has been 
previously published [2]. Briefly, we used interpretive 
description [17] to understand participants’ percep-
tions of using visual and auditory cues to signal that an 
anesthesiologist and nurse will co-lead during a critical 
event in the obstetric operating room. Critical realism 
[7] underpinned our data analysis. Critical realism recog-
nizes that aspects of reality, such as organizational hierar-
chies, exist outside of individuals, and that these entities 
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can influence behavior whether individuals are aware of 
them or not. The research was conducted by a multidis-
ciplinary team of researchers, which included individuals 
who were and were not involved in the development of 
the simulation.

The University of Kansas Health System is a large, 
urban tertiary care center with a well-established simula-
tion center. The labor and delivery unit performed 2395 
deliveries in 2021. The unit contains 11 beds, 7 triage or 
preoperative bays, and 2 operating rooms. Participants 
included all obstetrics and gynecology staff in the labor 
and delivery unit, including nurses, scrub techs, resi-
dents, fellows, and attending physicians (N = 160). The 
3-h course included an orientation, simulation warm-up, 
didactic content, two simulation cases, and debriefings. 
Case 1 involved a pregnant woman arriving at L&D triage 
with a fetal heart rate in the 60 s. Upon being transported 
to the operating room, the woman becomes unrespon-
sive. Case 2 involved a post-cesarean hysterectomy hem-
orrhage. In each of the cases, as soon as a team member 
recognizes a critical event is underway, the team mem-
ber should declare, “This is a critical event.” Upon hear-
ing that a critical event has been declared, the anesthesia 
provider and nurse use auditory and visual cues to signal 
a transition in leadership following our EXPAND model. 
The auditory cue includes the anesthesia provider’s decla-
ration, “I will be the anesthesia co-lead,” and the circulat-
ing nurse’s declaration, “I will be the nurse co-lead.” Each 
leader should also don a red bouffant hat as a visual cue.

Data collection
Our dataset originated from 58 recordings made between 
January 2019 and January 2020 of the simulations and 
post-event debriefing training sessions. Before partici-
pating in the course, all learners consented to recordings 
for educational and research purposes. The Institutional 
Review Board determined this study was not human sub-
jects research, so IRB oversight was not required. Audio 
recordings from the debriefing sessions were profes-
sionally transcribed. Two members of the research team 
reviewed the transcripts for accuracy and replaced any 
names with pseudonyms Appendix (Table 4).

Instrumentation and rating
We developed an online instrument to assess the ver-
bal declaration of leadership and visual designation of 
leadership. The primary rater (M. Z.) was a student par-
ticipating in the KU Medical Center Education Experi-
ence (KEE). The secondary raters (H. W. and T. Z.) were 
graduate research assistants in the simulation laboratory. 
All raters were trained for standardization. The primary 
rater observed all videos (cases one and two) and used 
the online instrument to indicate if she detected a verbal 

and/or visual designation of leadership. If a designation 
of leadership was detected, the rater noted the time-
code of the designation in the online instrument. Each 
secondary rater reviewed the videos for the cases using 
the online instrument results. Initial rater reliability was 
92.2%.

Quantitative analysis
Descriptive statistics were used to study the character-
istics of the data. We used IBM SPSS Statistics for Win-
dows, version 27 for all calculations (IBM Corp., 2020). 
The unit of analysis was at the individual level (whether 
an individual declared leadership). We conducted two-
tailed Z-tests to determine if there were statistically sig-
nificant differences in the proportions of participants 
who verbally declared leadership vs. donned the red hat, 
verbally declared leadership vs. received assistance don-
ning the red hat, and donned the red hat vs. received 
assistance donning the red hat in cases 1 and 2.

We conducted two-tailed Fisher’s exact tests to deter-
mine if there were statistically significant differences 
between the proportions of participants who verbally 
declared leadership, donned the red hat, and received 
assistance donning the red hat in case 1 vs. case 2. The 
significance level was 0.05 for all statistical tests.

Debriefing data analysis
Four members of the research team (A. W., J. B., M. 
W., and S. P.) used a deductive qualitative framework 
approach to segment qualitative data. We used RQDA 
[12] to extract excerpts from debriefing transcripts that 
referred to declaring or designating leadership. A four-
category coding framework included the following codes: 
seeing the visual designation of leadership, not seeing the 
visual designation of leadership, hearing the verbal dec-
laration of leadership, and not hearing the verbal decla-
ration of leadership. Subcategories that served to index 
the results were created. Frequency counts were used 
to describe the results. It should be noted that the ver-
bal and visual designation of leadership was a standard 
debriefing topic in both simulation debriefings. Tech-
niques to enhance the trustworthiness and credibility 
of data analysis [16] included immersion and prolonged 
engagement with the data. Additionally, peer debriefing 
was used throughout the analysis process. Finally, we 
used mixed methods to enhance the trustworthiness of 
this research. By combining qualitative and quantitative 
analysis, we could balance the insight obtained by using 
participants’ words with the objectivity of reviewing 
video tape to observe participants’ behaviors. Differences 
in coding were resolved by consensus.
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Results
One-hundred sixty participants attended 15 3-h training 
sessions between 2019 and 2020. Demographic informa-
tion is provided in Table 1. We analyzed 30 simulations 
and 28 debriefing sessions. Data from two debriefing 
sessions could not be analyzed due to poor recording 
quality.

Simulation observations
Case 1
Six (20.0%) participants out of a possible 30 leadership 
opportunities verbally declared leadership during the first 
case. Twenty-five (83.3%) out of a possible 30 opportuni-
ties visually designated leadership during the first case 
using the red hat. Individuals assisted other participants 
with the red hat 13 (43.3%) times. Most participants did 
not receive assistance donning the red hat. Results from 
the statistical analyses are provided in Table 2. There was 
a statistically significant difference in the proportion of 
leaders who verbally declared leadership compared to 
donning the red hat. There was also a statistically signifi-
cant difference in the proportion of leaders who donned 

the red hat compared to those who received assistance 
donning the red hat.

Case 2
Seven (23.3%) participants verbally declared leadership 
compared to 29 (96.7%) participants who visually des-
ignated leadership during the second case. Individuals 
assisted other participants with the visual declaration of 
leadership five (16.7%) times. Analysis revealed that there 
was a statistically significant difference in the proportion 
of leaders who verbally declared leadership compared to 
donning the red hat. There was also a statistically signifi-
cant difference in the proportion of leaders who donned 
the red hat compared to those who received assistance 
donning the hat. There were no statistically significant 
differences when we compared verbal declaration, don-
ning the red hat, and receiving assistance donning the red 
between cases 1 and 2.

Debriefing (qualitative) results
We identified 77 excerpts from 28 debriefing sessions in 
which participants referenced “seeing the visual designa-
tion of leadership,” “not seeing the visual designation of 
leadership,” “hearing the verbal declaration of leadership,” 
and “not hearing the declaration of leadership.” Table  3 
provides a summary of the frequencies.

We identified 53 (68%) excerpts from 19 debriefing 
sessions that referred to “seeing the visual designation 
of leadership.” Forty-two (79.2%) of the excerpts indi-
cated that seeing the red hat helped the participant in 
some way. For example, several participants described 
how the visual designation of leadership helped with 
taskwork, “I like being able to have the red hat to go to, 
to find out exactly what I need to do.” Another partici-
pant associated using the red hat with improved com-
munication, “I think part of this is forcing us to have 
better communication on each side of the curtain. I 

Table 1 Participant demographic information

Profession n (% of N) Number of learners who 
participated in more than 
one training

Anesthesia attendings 15 (9%) 0

Anesthesia residents 9 (6%) 2

CRNAs 11 (7%) 4

OB-Gyn attendings 24 (15%) 2

OB-Gyn fellows 2 (1%) 0

OB-Gyn residents 17 (11%) 0

RNs 71 (44%) 1

Scrub technicians 11 (7%) 4

N = 160 (100%) 14

Table 2 Group comparisons

Two-tailed Z-tests using the exact binomial method were used to compare proportions within cases. Two-tailed Fisher’s exact tests were used to compare proportions 
between case 1 and case 2. *Significant at .05 threshold

First case in comparison Second case in comparison p-value

Case 1: Leader declared “I will lead” Case 1: Leader donned red hat  < .001*

Case 1: Leader declared “I will lead” Case 1: Leader received assistance donning hat .065

Case 1: Leader donned red Case 1: Leader received assistance donning hat  < .001*

Case 2: Leader declared “I will lead” Case 2: Leader donned red hat  < .001*

Case 2: Leader declared “I will lead” Case 2: Leader received assistance donning red hat 0.774

Case 2: Leader donned red hat Case 2: Leader received assistance donning red hat  < .001*

Case 1: Leader declared “I will lead” Case 2: Leader declared “I will lead” 0.603

Case 1: Leader donned red hat Case 2: Leader donned red hat 1.00

Case 1: Leader received assistance donning red hat Case 2: Leader received assistance donning red hat 0.628
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think the red hat is the cue of who is the person that 
we need to be talking to.” While most comments about 
the red hats described ways in which the red hats con-
tributed to teamwork, 11 (20.8%) of the excerpts were 
simply confirmations that a participant saw the visual 
designation of leadership.

We identified eight excerpts from five debriefing ses-
sions associated with “not seeing the visual designation of 
leadership.” Four (50%) of the excerpts from this category 
suggest that the participant did not notice the red hat. 
For example, when a faculty member asked, “How did 
the red hats work on the surgery side?” one participant 
responded, “I didn’t really notice got to be honest.” Two 
excerpts (25%) from this category indicated that some 
participants did not see the red hats because they were 
either busy trying to identify the cause for the critical 
event or were involved in resuscitating the patient. “(I’m) 
looking at a uterus, the pathology that led her to not 
being responsive, and in trying to identify that, I didn’t 
look up.” Another participant stated that she was “doing 
compressions for a while, so I feel like I never looked up. 
So, I had no idea who was the lead.” One excerpt (12.5%) 
from this category indicated that the participant did not 
remember if she saw the red hat or not. Another excerpt 
from this category (12.5%) indicated that the participant 
looked for the red hat when she entered the room, but 
she “didn’t see one.”

We identified seven excerpts from five debriefing ses-
sions associated with “hearing the declaration of leader-
ship.” Two (28.6%) excerpts from this category indicated 
that a participant was able to hear the declaration of lead-
ership, “Maybe it’s a little harder to hear if you’re…facing 
the back of the room.” But I heard Dr. Smith say, “I’m Dr. 
Smith, the anesthesia lead.” Two participants (28.6) indi-
cated they heard the declaration, but they did not know 
who the leader was, “because we’re surgeons, we’re look-
ing into the belly. You have a mask on, I don’t know who’s 
saying it, and I definitely don’t recognize the voice.” One 
excerpt (14.3%) indicated that the participant heard the 
declaration because of their proximity to the leader, “I did 
[hear], but I was standing right next to him.”

We identified nine excerpts from nine debriefing ses-
sions associated with “not hearing the declaration of 
leadership.” Six (66.7%) excerpts from this category 
merely indicated that participants could not hear the 
declaration. Two (22.2%) excerpts described not hearing 
the declaration because the participant was focused on 
something else, “At one point I was like ‘Who’s the lead?’ 
And they are like, ‘Oh we already called the lead.’ But I…
missed that because we were getting her ready to do the 
surgery.” One (11.1%) excerpt referred to not hearing 
the verbal declaration but knowing who the leader was 
because the participant saw the red hat.

Discussion
Principal findings
Our study found that participants in an obstetric criti-
cal event simulation responded differently to using a 
visual designation of leadership compared to using a 
verbal declaration of leadership. The participants in our 
sample were more likely to declare leadership using the 
visual cue than they were to verbally declare leadership. 
Not surprisingly, participants were more likely to indicate 
that they had seen the visual declaration of leadership 
than they were to report that they had heard the verbal 
declaration during an obstetrical emergency simulation.

Results in the context of what is known
This study makes a significant contribution to the litera-
ture by focusing on an area of obstetrical crisis resource 
management training that has received little atten-
tion. While crisis resource management training is well 
received, our approach is novel in that during an obstet-
ric critical event, a transfer of leadership occurs. The 
anesthesiologist and circulating nurse declare leader-
ship using visual and verbal cues, with the success of the 
visual cue as a key component of EXPAND leadership. 
Our findings contrast with previous research indicating 
leaders were more likely to verbally declare leadership 
than visually declare leadership [11]. In our study, the 
proportion of leaders who visually designated leadership 
was significantly greater than that of leaders who ver-
bally declared leadership. Additionally, during debrief-
ings, learners were more likely to report seeing the red 
hat than they were to discuss that they heard the verbal 
declaration of leadership. With respect to learners’ com-
ments during the debriefings, it should be noted that 
some learners may have heard the verbal designation of 
leadership but did not mention it during the discussion. 
Additionally, more comments may have focused on the 
visual cue than the verbal cue because the visual designa-
tion was a novel component of the training. However, the 
results from the analysis of the debriefing discussion are 
consistent with the quantitative analysis of the observa-
tions of the simulation videos.

Our findings that leaders were more likely to use a 
visual cue to declare leadership than verbally declare 
leadership may have differed from Porter et  al.’s find-
ings for several reasons. Our study specifically focused 
on the designation of leadership during a simulated 
obstetrical emergency. Learners were observed imme-
diately after receiving training which instructed lead-
ers to verbally and visually designate leadership. Porter 
et  al. conducted a qualitative study evaluating percep-
tions and experiences of emergency personnel’ experi-
ences using the Team Emergency Assessment Measure 
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to rate nontechnical skills in clinical resuscitation events 
from two different emergency departments, and it is not 
clear if staff were trained to use a visual cue to designate 
leadership. However, investigators did point out that the 
physical designation of leadership was “an area requir-
ing attention despite various efforts to allocate and label 
the leader.” Our study and Porter et al.’s study focused on 
emergency events that were “changeable.” Additionally, 
our findings may have differed from Porter et al. because 
they investigated reflections following actual resuscita-
tion events, and our study involved observations made 
during a simulated event and debriefing discussions.

The findings of this study build on the conclusions of 
Rosen et al. [13], who found that using different colored 
head coverings improved the ability of team members to 
discern roles in the operating room. Using hats to des-
ignate roles during a critical event appears to be more 
effective than using stickers, as previous research indi-
cates that stickers were not consistently visible [15]. In 
real-life settings, it will be essential for team members 
to know where the red hat is stored, as previous studies 
have reported problems associated with locating role tags 
during an emergency [15].

Our findings suggest that the use of a red surgical hat 
as a visual cue to designate leadership improves teams’ 
ability to recognize who is leading during a critical event. 
In a simulated setting, the visual declaration improved 
teamwork and communication during emergencies [2]. 
The obstetrician-gynecologists who participated appre-
ciated the ability to focus on the surgical field and have 
designated contacts to direct their communication. Bro-
ski et  al. [2] found that in the hemorrhage simulation, 
several surgeons indicated that using the red hat to des-
ignate leadership helped them know who to communi-
cate with, “Because we’re looking into surgeons, we’re the 
belly. You have a mask on, I don’t know who’s saying [who 
will lead], and I definitely don’t recognize the voice… and 
I’m not going to recognize the voice because I have to be 
paying attention… So, having a red [hat]… To look up, I 
don’t necessarily have to hear [the declaration of leader-
ship]; I just need to know who it is.”

Our study has several strengths. The findings of this 
study address an important gap in the literature since 
there is scant research on using a visual cue to identify 
leadership during a simulated obstetrical emergency. 
Utilizing a striking visual cue of leadership in an envi-
ronment filled with uniform appearances elevates a 
simple red bouffant to an obvious coordinated lead-
ership designation. One strength of our study is the 
multidisciplinary approach to the development of the 
intervention which resulted in strong interdisciplinary 
buy-in. Our research extends the literature of previ-
ous studies on role tagging with a new visual focus. 

Another strength of our study is utilizing mixed meth-
ods by supplementing the qualitative data with objec-
tive outcomes.

Our study has several limitations. This study was 
carried out in a single academic institution; therefore, 
the results may not generalize to other institutions. To 
ensure representation of all services in every simula-
tion, some learners attended training more than once, 
and it is possible that individuals participating multi-
ple times could influence the findings. Our study took 
place in a simulated environment. We do not have data 
for actual obstetric emergencies, and we do not know 
if these findings would be replicated in other settings. 
Future research should investigate emergencies across 
multiple locations and settings, including how this inte-
grates on labor and delivery outside of the simulated 
environment. It can also explore why it was easier to 
don the red hat as a visual cue over making a verbal 
declaration of leadership.

Conclusion
Despite the importance of team members identifying 
the leader during an emergency in the operating room, 
few studies have explored ways in which a visual cue to 
designate leadership can enhance communication. Our 
findings suggest the chaos of an obstetric emergency 
benefits from a striking visual cue in the red surgical 
bouffant hat to communicate leadership.

Appendix

Table 4 Data collection tool

Observation guidance Data collection

Date

Case

Leader 1 declared leadership — minutes

Leader 1 declared leadership — seconds

Leader 1 donned red hat — minutes

Leader 1 donned red hat — seconds

Leader 1 received assistance donning hat — minutes

Leader 1 received assistance donning hat — seconds

Leader 1 verbally declared leadership — 1 = yes, 2 = no, 
3 = unsure

Leader 1 donned hat

Leader 1 received assistance donning hat

Leader 2 declared leadership — minutes
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Observation guidance Data collection

Leader 2 declared leadership — seconds

Leader 2 donned hat — minutes

Leader 2 donned hat — seconds

Leader 2 received assistance donning hat — minutes

Leader 2 received assistance donning hat — seconds

Leader 1 verbally declared leadership 1 = yes, 2 = no, 
3 = unsure

Leader 1 donned the red hat 1 = yes, 2 = no, 3 = unsure

Leader 1 received assistance donning the red hat 
1 = yes, 2 = no, 3 = unsure

Leader 2 verbally declared leadership 1 = yes, 2 = no, 
3 = unsure

Leader 2 donned the red hat 1 = yes, 2 = no, 3 = unsure

Leader 2 received assistance donning the red hat 
1 = yes, 2 = no, 3 = unsure

Leader 1 was the first individual observed to declaring leadership or don the 
hat. Leader 2 was the second individual observed to declare leadership or don 
the hat. In analysis, any instance in which the observer was unsure about an 
observation was counted as “no.” For presentation purposes, the data collec-
tion sheet is displayed in portrait orientation. During data collection, the orien-
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