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Abstract We describe the patterns and content of nurse to physician verbal conversa-
tions in three emergency departments (EDs) with electronic health records. Emergency
medicine physicians and nurses were observed for 2 h periods. Researchers used paper
notes to document the characteristics (e.g., partners involved, location of communica-
tion, who initiated communication) and content of nurse to physician conversations.
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Eighteen emergency nurses and physicians (nine each) were observed for a total of
36 h. Two hundred and fifty-five unique communication events were recorded across
three emergency departments spread evenly across day, evening, and night shifts. A
qualitative analysis of communication event content revealed 5 types of communication
and 13 content themes. Content themes covered a broad range of topics including
exchange of patient health information, management of the ED, and coordination of
orders. Physician participants experienced significantly more communication events
than nurse participants, while nurses initiated significantly more communication events
than physicians. Most of the communication events occurred at the physician worksta-
tion followed by patient treatment areas. This study describes nature of verbal nurse to
physician communication in the ED. Direct communication is still used to communi-
cate important information, such as information about patients’ status, in EDs with
established electronic health records. Our results provide an overview of information
exchanged in the ED which can serve as a basis for designing improved information
support systems.

Keywords Emergency department communication - Nurse-physician communication -
Verbal communication - Electronic health records

1 Introduction

Caring for patients in the emergency department (ED) requires a multi-disciplinary
team of providers with varied training and skill sets. Different roles (e.g., nurses and
physicians) have specialized tasks that must be coordinated to successfully diagnose
and treat patients [1, 2]. Coordinating effectively across roles and between providers
requires a high degree of communication and information sharing about the patient’s
status and care plan [3].

Communication among the healthcare teams has been cited as a critical component
in the provision of safe, effective patient care [1, 4, 5]. Face-to-face communication has
been found to be the most common method of information exchange [5—7]. However,
complexities of the ED environment, such as crowding, interruptions, and transitions of
care, make successful communication particularly challenging [8—11].

Studying communication helps to understand how activities are coordinated and how
shared decision-making occurs. It can also provide insight as to how communication,
information systems, and decision-making tools may be improved [12, 13]. Communica-
tion events in the ED have been studied previously by our team and others. One study
found gaps in information sharing between roles in the ED and identified communication
patterns among different team members [6]. However, this study (and others) focused
solely on characteristics of communication including types of communication, whom the
communication occurs between, and the frequency of communication [6, 14, 15]. Qual-
itative studies regarding communication have typically used interview or focus group
techniques as opposed to investigating communication real time, in situ 8, 10, 11].
Although some have investigated the content of ED communication events in situ, they
have emphasized specific steps in the care process (e.g., transitions of care) as opposed to
providing a broader view of communication between ED care providers [16]. Further-
more, many of these studies occurred prior to the widespread implementation of com-
mercial electronic health records (EHRs). Given the increasing prevalence of EHRs
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internationally, additional research on communication in the context of these systems is
warranted.

Also, while it has been demonstrated that the introduction of electronic health records
results in changes to the frequency of verbal communication and shared awareness
between physicians and nurses [17, 18], to our knowledge, no study analyzing the in situ
content and characteristics in the era of widespread EHR use has been completed.

Therefore, the purpose of this study was to analyze the content and patterns of
physician-nurse communication in EDs which utilize EHRs and to characterize the role
that verbal communication plays in these work environments. Specifically, we studied
who engages in and initiates communication events, where these events occur, and what
types of information are discussed. The information derived from this study can help
inform the design of future information systems to better support the collaborative work
of ED personnel.

2 Materials and Methods
2.1 Study Design

This study utilized observational methods to document the content of verbal communica-
tion between emergency medicine (EM) physicians and nurses. Other characteristics of the
communication events, such as location of event and who initiated the communication
event, were collected to determine how other factors may affect the information exchanged.

2.2 Setting

Observations were conducted in three urban emergency departments, all part of a larger
10-hospital, 280-ambulatory site, not-for profit, distributed healthcare delivery net-
work. The EDs were all staffed by employed nurses, patient care technicians, and
EM attending physicians. ED no. 1 has an annual patient census of 34,000, ED no. 2
has 59,000, and ED no. 3 has 87,000. EDs nos. 1 and 3 are the primary training sites for
an EM residency program. Physicians in all EDs carry mobile telephones. Only nurses
in ED no. 2 have mobile telephones. All hospitals use the same commercial EHR
(Cerner, Kansas City, KS), including a computerized provider order entry system.
Nurses perform all documentation in the EHR, and physician documentation is per-
formed by a combination of handwritten paper documentation and template-based
electronic documentation, both of which are added to the electronic health record.
Each ED has a similar layout in that physician and nurse workstations are located in a
centralized area surrounded by patient care areas (including private rooms, arcas
divided by curtains, and hallway beds). Research approval was obtained from the
institutional review board for the healthcare system.

2.3 Study Participants
Eighteen EM nurses, residents, and attending physicians were recruited. Only EM resi-
dents were chosen, as residents in other specialties typically only spend 1 month in the ED

and their lack of familiarity with staff and environment may have introduced confounding
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factors. Participants were stratified across role and location, with three nurses and three
physicians observed at each hospital and observation sessions scheduled during three time
periods—morning (6 a.m.—12 p.m.), afternoon (12 p.m.—6 p.m.), and evening (6 p.m.—12
a.m.). Each of the 18 sessions lasted 2 h (36 h of observational data in total). Sessions were
structured such that one participant of each role (physician or nurse) was observed per
session. The initial sample size was selected to capture a broad, representative spectrum of
ED communication balanced across time of day, participant role and institution. After
initial analysis, it was determined that saturation in content had been achieved and thus the
sample size is considered sufficient [19]. Participants provided verbal informed consent
prior to data collection. No patient data were recorded by the observers.

2.4 Data Collection

Data collection methods were designed by two senior Ph.D. level researchers (AMB and
EMR) with expertise in behavioral research methods in conjunction with three subject
matter experts in emergency medicine (AZH, ESF, RJF) who also have experience with
observational research methods. The two observers (NCB and DJH) performing data
collection completed two, 2-h pilot sessions to ensure the feasibility and replicability of
the methods. The lead observer (NCB) has extensive experience conducting observa-
tional research in the ED.

During observation periods, all communication events between the participant and
individuals of the other role were documented by two observers (NCB and DJH). For
example, when physician participants were shadowed, interactions with nurses were
captured, and vice versa. Communication events were defined as a verbal exchange/
conversation or physical exchange of information artifacts (e.g., paper or charts). This
did not include gestures and only included phone conversations in rare instances where
the researchers could definitively determine the participant was communicating with an
individual of the other role. The researchers took paper and pencil notes about the
content of the conversations, including as much detail as possible. Each researcher
independently documented observations, and notes were collated following each ob-
servation session (as described below). Researchers entered patient rooms to continue
to observe communication events, except in rare instances when the patients did not
give permission. Additional characteristics of the communication events were also
recorded, including the communication partner (which specific nurse/physician), phys-
ical location, time of the event, and who (participant or partner) initiated the commu-
nication. The locations recorded were categorized as physician workstation, nurse
workstation, patient area (including rooms or hallway beds), and other. The other
themes constituted less than 10% of all events and included locations such as miscel-
laneous hallway areas, triage, and the waiting room. Contextual information, pertaining
to tasks the participant performed, was also recorded throughout the observation
session to allow for improved understanding of the communication events captured.

Immediately following each session, researchers met to reconcile any differences in
their notes. Time stamps were used to match communication events between observers.
Observers had synchronized clocks on the clipboards used during data collection, so
their recorded communication event start times were always within 1 min of one other.

Observers confirmed agreement regarding event location and initiator role. The
observers then synthesized their descriptions of the events to capture the most detailed

@ Springer



222 J Healthe Inform Res (2017) 1:218-230

content possible and to create a single data source for analysis. There were few
instances of disagreement in the content of the event, but more frequently instances
where observers captured different details of the exchange. Disagreements were rec-
onciled through discussion and, if necessary, resolved by subject matter experts in
emergency medicine. Between-rater agreement statistics were not calculated, as the
goal was not to obtain agreement between raters but to collect a more complete record
of communication in a fast-paced, data-rich environment.

2.5 Data Analysis

Qualitative analysis of these data was performed using content analysis to detect
common themes.

Content analysis was performed to describe themes in information exchanged during
the communication events. Communication events were analyzed chronologically (as
they occurred during observations) to preserve the context of the situation. A list of
content themes with definitions and examples was iteratively developed using a
constant comparison process; this ensured the accuracy and cohesiveness of the codes
developed [19]. Themes were assigned to events based on group consensus. All authors
contributed to the development of the coding scheme, and at least one human factors
expert (AMB, EMR, RJF) and one subject matter expert in emergency medicine (AZH,
ESF, RJF) participated in each session. Communication events could be assigned to
multiple themes if they involved the exchange of different themes of information.

Table 1 provides sample excerpts from the field notes collected. This table also
includes the resultant content themes for the given excerpts which are further described
in Table 2. Dashed lines signify portions from a single communication event that were
assigned multiple content themes.

Other studies in the ED have demonstrated differences in communication volume
based on participant role, time of day, and other factors [6, 7, 14, 15]. For this study,

Table 1 Sample excerpts from field notes and resultant content themes

Excerpt Content theme

Nurse initiates communication at physician workstation Plan and disposition
Nurse: “Plan for patient?”
Physician: “Wait two hours and verify with poison control”

Nurse initiates communication with physician while at nurse workstation Task status
Nurse: “What did they call about?” Regarding phone call physician just completed.
Physician: “Labs back now. Albumen back?” Asking while nurse viewing labs in
electronic medical record.
Nurse: “Probably just haven’t posted.”

Physician: “Add ionized calcium.” Orders/medications/tests
Nurse: “I’ll generate order, trying to add on, I’ll put it [the order] in.”

Nurse initiates communication at physician workstation Patient health status
Nurse: “Can walk...”

“...got Tylenol, wound clean.” Task status

Physician: “Can you go back in with translator phone?” Other

Contextual information captured in the notes is shown in italics
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Table 3 Summary of main effects

Theme Results, num. (%) Chi-square P value
Initiated by* 11.27 <0.01
Nurse 131 (61.5)

Physician 82 (38.5)

Participant role* (role being observed) 9.42 <0.01
Nurse 103 (40.4)

Physician 152 (59.6)

Physical location* 16.72 <0.01
Physician workstation 116 (45.5)

Patient area 83 (32.5)

Nurse workstation 38 (14.9)

Other 18 (7.1)

Hospital* 8.21 0.02
Hospital 1 65 (25.5)

Hospital 2 88 (34.5)

Hospital 3 102 (40.0)

*Significant difference among groups

communication events were examined using descriptive statistics to highlight relative
differences in the number of communication events according to the role of the
participant being observed, role of the person initiating the communication event, the
physical location of the event (e.g., workstation, patient room), hospital site, and the
content of the communication event. The analysis was supplemented by statistical
testing using Pearson’s chi square tests (conducted using R software) [20].

3 Results
3.1 Characteristics of Study Participants

Nine ED nurses, six EM attending physicians, and three EM resident physicians
participated in the study. The sample comprised 4 men and 14 women aged 23 to
60 years (mean 33.1 years; SD 10.16). Participants’ experience in the ED ranged from
less than 1 to 38 years (mean 5.62 years; SD 8.89 years). No participants were observed
more than once.

3.2 Main Results

There were 255 unique communication events recorded during 36 total hours of data
collection. Thirteen content themes were identified, as follows.

These themes covered a range of topics including patient health information,
management of the ED, as well as completion and coordination of medical orders.
Table 2 provides definitions and examples of each of the 13 themes as well as the
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frequency of event occurrence of each theme. Each event represented an exchange
between the participant and one communication partner.

Descriptive statistics were utilized to examine the relative differences in communi-
cation volume according to the role of the participant being observed, initiator of the
event, and physical location of the event (Table 3). Physician participants experienced
more communication events than their nursing counterparts, while nurses initiated
more events. Communication events occurred most often at the physician workstation
or in patient treatment areas. Fewer events occurred at the nursing workstation.
Locations where less than 10% of the total communication events occurred were coded
as “other” and included hallways, triage areas, and workstations of consulting
physicians.

Statistical tests indicated that there were significant differences in the number of
events experienced by different types of providers, initiated by different types of
providers, across hospitals, and across ED locations (Table 3).

Table 4 provides additional detail regarding the content of events initiated by each
role at the various locations throughout the ED. The results show a pattern in which
nurses frequently come to the physician workstation to initiate conversations about the
status of the patient’s health as well as plans and disposition (totaling 30% of all
communication events initiated by nurses). The content and location of conversations
initiated by physicians were more varied, with no single combination of location and
content theme representing more than 10% of the events initiated. Like nurses,
physicians initiate communication most frequently from the physician workstation
but discuss a more varied content.

4 Discussion

This study allowed us to describe the role of verbal communication in EDs where
EHRs are implemented, discover patterns in how verbal communication occurs, and
create a foundation for how information exchange in the ED could be better supported.

First, we found that even in an environment where EHRs are implemented, direct,
face-to-face communication between nurses and physicians continues to be used for a
wide variety of purposes. The theme most frequently observed during communication
included sharing information about the patients’ current health or status, coordinating
care tasks, and discussing future care plans and orders. This strategy (discussing care
plans) is consistent with those highlighted in a recent report, which suggests that
directly advising nursing staff of the plan for the patient, in addition to entering orders
into an EHR, may improve efficiency [20]. Our study provided evidence that this
strategy occurs in practice. Other communication themes included use of medical
equipment, information about staff members, ED management, and movement and
location of patients through the ED-

Face-to-face communication can provide an efficient means for conveying multiple
pieces of complex information or steps (e.g., plan and disposition). It can also be crucial
in creating shared awareness. Others have highlighted the importance of shared
awareness in successful team performance in the ED as well as other healthcare
domains [3, 21]. Our results provide additional support for this claim. For example,
we found an instance where verbal communication enabled the communication partner
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to recognize and correct a potential error (e.g., wrong order—wrong patient), highlight-
ing the criticality of communication among different care team members.

Our data collection method (using field notes as opposed to audio recording) did not
support formal analysis and classification of communicative functions (e.g., speech
acts) for each of the events observed. However, during data analysis, we did note that
both roles (physicians and nurses) utilized verbal communication to perform a variety
of actions, including asserting (stating the status of patients’ health or other aspects of
ED care), directing (instructing or requesting their communication partner to complete a
task), committing (stating that they will complete a task) and expressing (relaying
thoughts or beliefs, typically regarding the prognosis for the patient) [22].

Nurses in the study initiated significantly more communication events than physicians,
while physicians were involved in significantly more communication events than nurses
(see Table 3). It is likely that physicians were involved in more communication events with
nurses, than vice-versa, because of the way patient care teams were structured (typically
one physician and several nurses). Each physician worked with a number of nurses on the
patient care team, while any individual nurse worked primarily with only one physician.

Most communication occurred at the physician workstation, with nurses initiating the
majority of communication events at this location. This may reflect the fact that the
physician workstation is a predictable, and common, place for physicians to be located,
demonstrating how the built environment and workplace norms may affect communica-
tion patterns [23, 24]. Nurse-initiated communication at physician workstations most
often pertained to patients’ health status or plans and disposition (see Table 4). This may
reflect that these types of critical information are best exchanged through verbal com-
munication. However, it is still important to design IT systems to support communication
of this information in instances where verbal conversations are not possible or may be
delayed. This could include an ability to flag or push notifications of important changes in
patient health status, which may facilitate faster recognition of critical issues but will not
eliminate the need for the verbal exchange of information. The ability for both care team
members to view and edit the working plan and diagnosis asynchronously would also be
useful. Functionality should also be included that allows team members to see which
other team members have viewed different pieces of information to ensure that critical
pieces of information (e.g., dramatic changes in vitals) are not missed.

Physicians initiated more communication events from their workstation than any
other location (40% of all events) regarding various topics, as well as initiating a large
number of events at the nurses’ workstations (presumably, as a location where they
could find the nurses). Finally, both nurses and physicians initiated a relatively large
percentage of events in patients’ rooms; this may reflect the opportunistic nature of
communication in the ED as patient rooms are a place where the care team may
frequently be co-located with fewer distractions. It also suggests the need for portable
technology that would allow nurses or physicians to record information while it is
discussed in patient treatment areas.

4.1 Limitations
There are study limitations that should be considered in determining the implications of
our results. Data were collected from face-to-face verbal conversations between physi-

cians and nurses. Therefore, the data does not contain information unique to other
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pathways such as within roles (e.g., nurse to nurse) or to other care providers (e.g., nurse to
technician), which may play a significant but very different roles in the ED communica-
tion. Physician-nurse communication was specifically chosen for the purposes of this
analysis to understand how these two roles make decisions and jointly care for patients.

Further, we did not study asynchronous, non-verbal communication and were
limited in our study of telephone communication. Thus, we did not analyze commu-
nications occurring through phone calls (unless communication partners could be
definitively determined) and notes communicated through physical, paper documenta-
tion. Occurrences of communication via notes or paper documentation were recorded
under the “patient information artifact” content theme; however, the specific content of
the paper artifact was not analyzed. The intent of this study however was not to
exhaustively study physician-nurse communication but to understand the role of verbal
communication in the presence of other information exchange mechanisms.

Content and characteristics of physician-nurse communication were collected via
semi-structured field notes, which does not allow for the capture of turn-by-turn
analysis possible with audio-recorded conversations. We were, however, able to iden-
tify themes and patterns within conversations without the limitations and privacy
concerns that audio recording in clinical environments and at patient bedsides would
present. An additional limitation was that event duration information was not collected,
because our goal was to capture communication content. There are other studies which
focus primarily on ED event durations (including communication events) [7, 15].
Finally, in-person observation presents the potential for a Hawthorne effect because
subjects were aware they were being monitored. However, data collection occurred in
academic ED’s where physicians and nurses are accustomed to frequent observation by
trainees and others and likely had minimal impact.

5 Conclusions

This study described the nature of face-to-face verbal communication between physi-
cians and nurses in providing care to patients in the ED. Verbal communication was
used to convey information about patient health, plans and disposition, orders, and the
status of various actions. This study highlights the roles that verbal communication
plays despite the advent of computerized health records which support electronic
communication. Further research regarding communication strategies, such decisions
regarding when to use verbal communication, and how to integrate the use of electronic
communication is needed to understand why these choices are being made and to
identify which strategies are most appropriate in different situations. These insights can
be used to provide guidance regarding the design of electronic health information
systems so that they better facilitate teamwork and communication through information
sharing in an emergency department setting.
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