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Abstract
Objectives

Emergency departments (EDs) are complex adaptive systems and improving patient flow
requires understanding how ED processes work. This is important for developing countries
where flow concerns are compounded by resource constraints. The Caribbean is one region
with developing emergency care systems and limited research in the area. This study aimed
to explore the patient flow process in an emergency department in Trinidad and Tobago,
identifying organizational factors influencing patient flow.

Methods

Multiple qualitative methods, including non-participant observations, observational process
mapping and informal conversational interviews were used to explore patient flow. The
process maps were generated from the observational process mapping. Thematic analysis was
used to analyze the data.

Setting

The study was conducted at a major tertiary level emergency department in Trinidad and
Tobago.

Participants
Patient and staff journeys in the emergency department were observed.
Results

Six broad categories were identified- 1) ED organizational work processes, 2) ED design and
layout, 3) material resources, 4) nursing staff levels, roles, skill mix and use 5) non-clinical
ED staff and 6) external clinical and non-clinical departments. The study findings were
combined with existing literature to produce a model of factors influencing ED patient flow.
Barriers and facilitators to patient flow were highlighted.

Conclusion

The knowledge gained may be used to strengthen the emergency care system in the local
context. The model of ED patient flow may be used to systematically examine factors
influencing patient flow, informing policy and practice. However, the study findings should
be validated in other settings.
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Article summary
Strengths and limitations of this study

Previous studies have been predominantly conducted in developed countries using

quantitative methods

Strengthening emergency care systems is becoming a priority in developing countries but the

Caribbean remains an under-represented region.

This study explores ED patient flow in a developing Caribbean country using a multi-method

qualitative design, primarily observational process mapping
Single observer used to collect data

Singe site may produce context specific findings
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INTRODUCTION

Improving ED patient flow requires understanding the work processes that create flow
problems [1]. For this study, ED patient flow has been defined as the progressive movement of
patients through care processes, where movement refers to the transformation of an input
activity to an output, from arrival until the patient physically leaves the emergency department
[2, 3]. Most previous studies addressing ED flow have been conducted in developed settings,
focusing on effectiveness of interventions, but have not explored how and why the intervention

was (un)able to produce its effect, which is important for generalizability of findings [4].

Implementing interventions without understanding and optimizing factors that influence flow
may worsen any inappropriate use of resources, increasing costs, leading to an unproductive
system [5]. This is particularly important in developing countries or developing emergency
care systems where flow concerns are often compounded by limited resources and a lack of
protocols to mitigate issues. In these settings, it is essential to develop robust, effective
emergency systems as disease and migration patterns shift, burdening systems [6]. The World
Health Organisation (WHO) has placed strengthening emergency care systems on its agenda
and consensus statements have noted that emergency care research in developing countries

should include ED organization and system design studies [6, 7, 8].

Trinidad and Tobago is a developing country in the Caribbean with a developing emergency
care system. The health system is a mix of public and private facilities [9]. One previous
study in Trinidad evaluated the usefulness of simulation modeling as a management tool to
optimize an ED process [10]. Although the study determined that simulation modeling was a
useful tool to identify bottlenecks, a detailed analysis of factors influencing the patient flow
process was not presented [10]. Conducting research in developing settings, like the
Caribbean, is essential to determine generalizability and transferability of knowledge on
patient flow from developed settings as well as gaining new insights from developing

settings.

Current literature on ED patient flow has an abundance of quantitative studies but limited
qualitative studies exploring the area [4, 11]. This study aimed to use qualitative
observational methods to identify organisational factors influencing patient flow in an

emergency department in Trinidad and Tobago.
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METHODS
Study design

A pragmatic-critical realist approach was adopted using an exploratory case study design
[12,13]. Multiple qualitative methods were used including non-participant observations,
observational process mapping and field conversations. These methods were not distinct,
independent methods but rather the qualitative process was flexible and iterative with
methods overlapping. Observational process mapping utilised direct observations to identify
process steps such as activities, delays and decisions as well as what is happening to the
patient [ 14]. Maps reflect the patient process in its current form and are created as patients
experience the process and not on perception or assumptions. In process mapping, varying
details of the steps in the process may be presented. For example, a low level map will
present details of every single step in the process whereas medium and high level maps may
only present significant or sustained steps in the process. In this study, medium level maps

are presented [14].

Study setting

The setting was an emergency department in a major public teaching hospital in Trinidad and
Tobago which had approximately 450 beds and an estimated 72,000 ED attendances
annually. The ED utilised the Canadian Triage and Acuity Scale (CTAS) [15]. ED areas
reflected CTAS triage levels with a separate area for minor trauma patients (supplementary

file 1 for schematic layout of ED).

Table 1. Summary of ED areas

ED area Type of patient seen

Level 1-3 (“critical area’) CTAS Level 1,2,3

Level 4 CTAS Level 4

Minor Operating Theatre (MOT) Minor trauma patients, asthmatics
Level 5 (‘Triage’) CTAS Level 5, triaging of patients
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Ethical approval
The University of the West Indies Campus Ethics Committee (CEC014/09/16) and the

hospital site granted ethical approval

Data collection and processing

Data were collected by the lead author, a PhD student familiar with the ED site. The research
team consisted of an emergency physician, a qualitative researcher, an health economist and a
local researcher. This collaborative approach served to limit the influence of any one
researcher’s background on the study. A pilot study was conducted in April 2017 to practice
the process mapping technique and uncover any practical issues. Data were then collected

from May to August 2017 with a follow-up session in November 2017.

Posters were displayed throughout the ED for the study period. These served to provide
information on the study and inform the entire ED population that research was being
conducted. When staff and patients were approached, verbal consent was obtained and
participants were reminded that they did not have to participate. Purposeful sampling utilised
variables such as staff experience, triage category and weekday to develop an in-depth
understanding of the patient flow process exploring potential variation amongst triage
categories, day of week and crowded periods. Observations were conducted on all seven days
of the week and lasted from three to six hours to limit researcher fatigue. In total, the data
collection covered a 24-hour period in each of the main ED areas (6am-12pm, 12pm-6pm,
6pm-12am, 12 am-6am). Data collection continued until no new ideas, patterns and themes

emerged [16].

In this study, the maps reflected the general organisational ED patient flow process rather
than the process for a single patient or a clinical diagnosis/pathway. Steps taken by patients
were recorded as they entered an ED area. In areas with high patient turnover (Eg. Triage),
the number of ED patient journeys mapped was greater than in the other areas. If a patient
was significantly delayed at a step (more than one hour), the researcher then began observing
another patient. Observations concluded when the patient’s ED journey was complete or the
observation time period ended. Observations focused on activity within the step as well
activity around the patient with the aim of understanding how the process worked and why

things occurred as they did.
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During the study, the department underwent a reconfiguration which was independent of the
study. Since the reconfiguration provided an opportunity to observe and map the effects of
the changes, the data collection period was extended to incorporate the changes. Detailed
handwritten field and reflexive notes were recorded and transcribed into Microsoft Word
2016. Files were anonymised and labelled. Recording verbatim speech was difficult but
‘speech in action” was included which described actions and speech used by participants as

they occurred [17].

Process maps were constructed in Edraw Max 9.4 software. Review of maps occurred over
four sessions from February- March 2018. Key staff members validated the maps, providing
feedback, clarifying uncertain areas. Staff members included a consultant, head nurse, senior
doctor and one representative each from the point of care testing lab, escort services and ED
radiology department. Each session lasted approximately one hour. A scribe was present to

record the data.
Patient and Public involvement

This research was not conducted with patient and public involvement as it is not established

in Trinidad and Tobago.
Data analysis

Data were analysed with thematic analysis [18]. NVIVO 11 software facilitated the analysis.
Analysis was an iterative process with preliminary analyses starting during fieldwork to allow
for data saturation and continued into final analysis and interpretation phases. Codes and
themes were inductively generated from the data but were influenced by descriptors
developed in comprehensive literature reviews conducted prior to data collection [11]. Thus,
while the emphasis was on the generation of data driven codes and themes, if there was a
similar descriptor from the literature reviews, it was used. As qualitative research focuses on
range and diversity of data, themes were based on relevance to the research question and not
on number of occurrences in the data [19]. A selection of transcripts and analytical themes

were discussed with the co-authors who provided critical feedback.
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RESULTS

A total of 203 hours of observations were conducted which included 48 hours of non-
participant observations and 155 hours of observational process mapping with 143 ED patient
journeys mapped. Of these, 23 were categorised as CTAS Level 1-3, 32 as Level 4, 21 as
Minor Operating Theatre (MOT) and 67 were Registration/Triage/CTAS Level 5 patients.

Summary of process maps

Four process maps were generated from the observational process mapping (figures 1-4).
The main process map (figure 1) represents the ED patient flow process from entry to exit.
On arrival to the ED, a triage nurse screened patients to determine if the ED was the
appropriate place. Patients who were assigned to Level 1 were taken directly to the
resuscitation room for immediate management. All other patients registered and were
formally triaged. Basic investigations were conducted at triage and patients assigned a triage
level. ED clinicians assessed patients and investigations requested as needed. Patients were
either discharged or referred to inpatient teams. Inpatient clinicians then assessed patients in

the ED before making an admission decision.

Sub-process maps 1-3 represent key sub-processes related to the patient journey. Sub-process
map 1 (figure 2) represents the process for basic investigations conducted at triage. Sub-
process map 2 (figure 3) represents the process for diagnostic investigations conducted in the
main ED, that is, after patients were assigned to triage categories. The last process map
represents the transfer process (figure 4). This map presents the steps taken during the

transfer of admitted patients from the ED to inpatient wards.
ED Reconfiguration

Observations revealed that the reconfiguration was mainly a change in the physical layout of
the ED rather than a significant re-arrangement of the steps in the patient flow process. Two
main changes were observed: an existing patient examination room that housed non-
ambulatory patients was converted to a dedicated examination room for ambulatory patients.
The second change was the conversion of the Level 4 area into an area (‘holding bay’) to
accommodate patients who were either referred to inpatients teams or awaiting admission to

the wards. Table 1 Supplementary file 2 summarises the changes in the reconfiguration.
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Overarching categories identified as organisational factors influencing the patient flow

process

Overall, the analysis generated six overarching categories that appeared to influence patient
flow. Within each category there were individual factors that appeared to either facilitate or
hinder patient flow. These are presented in the following section with supporting evidence in

table 2.
ED organizational work processes

The ED organizational work processes relevant to patient flow were identified as streaming
of patients, front loading of investigations, flexible assessment options for ambulatory
patients and the transfer process. These processes were implicit or intuitive strategies

observed/ recounted rather than explicitly documented policies in the department.

Streaming, allocation and re-distribution of staff facilitates simultaneous flow of multiple

patient groups

The combined streaming and triage process appeared to facilitate flow, prioritising seriously
ill patients at the onset of the patient journey. Each stream had its own dedicated space, staff
and material resources allowing staff to simultaneously assess multiple patient groups. The
process map in figure 1 highlights the decision and activity steps that reflect the streaming
process (steps marked blue). The allocation of clinical staff to each stream also facilitated
patient flow. Doctors (house officers) and nurses were assigned to each stream with greater
numbers of clinical staff assigned to higher priority streams. Lastly, there was flexible
redistribution of staff to match areas of demand. The combination of these factors appeared to

promote good patient flow.
Frontloading of investigations at triage reduced steps for patients

The front loading of investigations intended to facilitate patient flow. Requesting basic
investigations (ECGs, urine tests, X-rays for minor injuries) during the triage process
appeared to improve flow by reducing the number of steps after the main clinical assessment.
Figure 2 presents the process map of the front loading of investigations during the triage

process.
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Flexible assessment options facilitated flow for ambulatory patients

Observations revealed that patients were not automatically placed on trolleys in order to be
seen by doctors. Doctors identified reasons such as patients being well enough to sit,
insufficient trolleys and the need to anticipate future patients who may require a trolley,

illustrated in the following extracts.

"No, everyone can't get a bed because there aren’t enough and even if there were available
beds we wouldn’t put someone on a bed if they didn’t really need it. You also have to
anticipate that someone else may come in who really needs the bed. "[Registrar #8, non-

participant observations]

Clinically well ambulatory patients were often seen on chairs. This strategy of utilizing chairs
to assess patients was not a formal policy in the ED but appeared to be an implicit strategy
aimed at prioritising trolleys for patients most in need. As a result, staff often spent time
searching for available space to use. Overall, the strategy itself appeared to facilitate patient
flow since ambulatory patients did not have to wait for an available trolley to be seen and

supported the appropriate utilization of trolleys.
Transfer process delays the outflow of admitted patients

The transfer process referred to the movement of admitted patients from the emergency
department to inpatient wards (figure 3). This was a complicated sub-process with multiple
factors affecting each step with some factors facilitating outflow and others acting as barriers
to good outflow. One aspect intending to facilitate patient outflow was a team meeting, (‘the
huddle’), that occurred at several intervals throughout the day. ED staff were regularly
updated on the numbers of available inpatient beds, patients for admission and staff available
to assist with patient transfers. This strategy was thought to provide ‘structure and co-

ordination’ to the transfer process [Consultant#2].

Other observed factors appeared to act as barriers to the outflow of admitted patients. The
activity of assigning admitted patients to inpatient beds comprised multiple steps, which
appeared to consume staff time. Locating patient files was time consuming because of the
involvement of external clinical staff who often did not return files to the nursing staff.

Locating patients in the department was also a barrier because the patient location was not

10
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always documented on the files. Further delays in the process resulted from a lack of nurses

and attendants required to transfer the patient.

ED design and layout

ED design and layout facilitated flow by supporting the organizational work processes

The ED layout appeared to support the streaming process by having distinct separate areas for
each stream (supplementary file 1). The physical reconfiguration also highlighted the
influence of design on patient flow. The introduction of an examination room specifically for
ambulatory patients appeared to support the flexible assessment organizational work process

and reduced time staff spent searching for available space.
Features of the ED layout created additional steps in the process

Layout features that appeared to hinder flow included the physical separation of the
registration and triage areas. The separation of these areas created additional activity and

waiting steps in the process which are reflected in the highlighted yellow steps in figure 1.

In the physical reconfiguration, dedicated ED areas for referred or admitted patients (holding
bays) were also introduced. This appeared to be useful for the overall organization of the ED
by separating admitted patients from those still receiving emergency care but overall, it
appeared that the reconfiguration did not substantially alter the steps in the patient flow
process. The process map (figure 1 highlighted purple steps) showed that the patients

experienced the same steps but in a different area within the ED.

Material resources
Dedicated ED laboratory and radiology services facilitated patient flow
Dedicated ED point of care testing and X-ray services appeared to facilitate flow by

providing results in a timely manner and reducing dependency on external departments.
Insufficient material resources in the ED led to increased motion searching for materials

Insufficient materials, such as phlebotomy and stationery materials, created unnecessary
motion from staff searching for materials acting as a barrier to flow. The highlighted green

steps in sub-process map 2 (figure 4) show how insufficient materials in the ED created

11
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additional steps in the process. Subsequent observations revealed that staff responded to the

insufficiency by keeping specific materials on themselves to reduce time spent searching.

Lack of inpatient beds appeared to be a barrier to the outflow of admitted patients (transfer

process)

Staff also noted the lack of available inpatient beds as a factor affecting outflow with one
staff member stating, “The biggest bottleneck in transferring patients out of the department is
the lack of beds on the ward...”[Head nurse#1]. Further observations showed that this led to
patients boarding in the ED which increased the workload for ED staff and exacerbated other
factors influencing patient flow such as the shortage of nursing staff, described in the next

theme.

ED nursing staff levels, roles, skill mix and use

Nursing shortages compromised nurse dependent steps leading to sharing of roles amongst
staffing groups

Observations and field conversations revealed that each shift required fourteen nurses but this
number was not always met. The nursing shortage appeared to be most significant on night
shifts, affecting the allocation of nurses to ED areas, leaving some areas unstaffed, which
consequently acted as a barrier to effective streaming. The nursing shortage also led to
delays in the triage process, administration of medication and the transfer of patients out of
the ED. Highlighted green sections of Figure 1 show how the nursing shortage delayed

administration of medication and created extra steps in the patient process.

The nursing shortage resulted in nursing staff and doctors adjusting their roles to meet the
demands of the department. Observations revealed that nurses multitasked, often assigned to
manage multiple streams and doctors shared nursing roles to counter shortages. For example,
in one instance a doctor shared nursing duties to allow the nurses to complete the transfer

process.

Limited nursing roles and skill use created more doctor dependent process steps
Observations revealed that nurses were unable to institute patient management, perform
invasive clinical procedures or request investigations. Limited nursing roles appeared to
influence the effectiveness of work processes, such as front loading of investigations, since
only doctors could authorise requests for investigations. Registered nurses with additional

training were not always able to utilize their skills because they mainly performed

12
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administrative roles. However, the nursing shortage affected nursing skill use, as one head

nurse explained:

“Even if nurses were allowed to do more, the current numbers wouldn’t allow them to see

patients because it would take away from the general nursing care required” [Head nurse#2,]

Lastly, within the overall nursing staff category, there were a variety of auxiliary staff who

supported registered nurses in their nursing duties, promoting flow.

ED non-clinical staff

Multiple duties of escorts affected escort availability acting as a barrier to patient flow
Patient progression often depended on availability of the escort staffing group. There was
often conflict regarding which task (patient transfers to wards or transporting patients for
investigations) should be prioritised. Although these duties facilitated flow for one group of
patients it hindered flow for the other group. Similar to the response to the nursing shortage,
doctors carried out tasks that escorts would normally be expected to undertake, in order to

maintain flow.

External clinical staff and non-clinical departments

Dependency on external departments delayed decision-making and patient outflow
Observations showed that external clinical staff, that is, non-ED doctors, appeared to
influence flow, acting as a barrier to patient outflow. When patients were referred to inpatient
doctors, these doctors assessed the patient in the ED before making their disposition decision.
This often involved clinical assessment (history and examination) and requesting of further
investigations. ED staff considered the rate at which the inpatient doctors assessed patients a

major obstacle to patient flow.

“This is the biggest delay in the department- waiting for the specialty teams to review the

patient” [SHO#16].

As seen in Figure 1 (highlighted orange steps), the inpatient team influenced the steps taken

after an ED disposition decision was made.

Delays in receiving reports from non- clinical departments, such as the main hospital
laboratory and radiology departments, appeared to influence flow not only because of longer

waiting times but also because of a lack of a mechanism to alert doctors when results were

13
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ready. Again, doctors opted to perform non-clinical tasks, such as walking to departments to

collect reports.
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Theme

Subtheme

Evidence

ED organisational work
processes

Facilitator: Streaming
e Combined with triage

e Dedicated, space, staff, material
resources

e Staff allocated to each stream

e Flexible staff redistribution

RN [registered nurse] 2 triaged patient I ... RN 2 took theohistory while the ENA [enrolled nursing
assistant] measured the patient’s vital signs. The RN theriaged the patient to Level 5, to be seen
by the triage doctor. [Field notes 22, observational procegs mapping, registration/triage/Level 5]

Qo

0% J8quwigdaq ¢T uo zzvT0-020z-uadofw

At 2:00pm, a senior [house officer] came to assist. She vés actually the doctor assigned to MOT
from the 12pm shift but she told me that when she came n shift the critical area was busier than
MOT so she went there to assist and clear the area. Whei@that area was under control, she returned
to MOT. [Field notes 8, non-participant observations, MGT]

Facilitator : Front loading of investigations

e Basic investigations at triage
reduced steps in main ED process

//:dny|w

This patient presented with chest pain so the triage nurseSent the patient for an ECG. [Field notes
19, observational process mapping, registration, triage, ]:g'vel 5]

D
>

Facilitator: Flexible assessment options for
ambulatory patients

e  Clinically well ambulatory
patients assessed on chairs
ensuring that a need for trolleys
did not delay flow

..She [team leader] called for patient D over the micropg)ne He [patient] came walking from the
crltlcal [Level 1-3] waiting room. The team leader put hlm to sit on a chair in the critical area and
she assessed him there. [Field notes 16, observational prg:ess mapping, Level 1-3 area]

2 ‘02 |udy uo /

Barrier :Transfer process

“The first issue is actually locating the notes in the depaﬂ%nent The notes are supposed to be
placed on the nurses’ desk once the patient is for admlsswn But what can happen is the inpatient
teams use the notes while on rounds [in the ED] and the)bdon t return the notes to the nurses.
Notes can be left anywhere in the department and occasi@nally outside the department”.
[Consultant #2, transcript #3, map review session # 3]

0id 1s8n

ED design and layout

Facilitator: Support organisational work
processes

Patient G... sat on a chair near the doctor’s workstation. "rn*he HO [house officer] took the history
then took the patient to BW1 [dedicated examination roo'?ﬂ‘l] and placed the patient on a bed to

15
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Barrier: Physical separation of areas

Barrier: Location of resuscitation room

examine him. After examining the patient, the patient retf@‘ned to the chair. [Field notes 33,
observational process mapping post layout changes, Levc::l 1-3 area].

=
Patient E walked in via the ambulance bay entrance. The@urse .told the patient to register and
then return. The patient walked across to the reglstratlonﬁéounter registered then returned to the
waiting area. [Field notes 19 observational process mappglg, registration/triage/Level 5 area]

... For a patient to go from the arrival area to the resuscmﬁlon room they would have to pass
through the main doors to the interior of the AED down é;sshort corridor then past the HDL[high
dependency level] bay potentially navigating patients on(gurneys in the corridor. [Field notes 2,
non-participant observations, Level 1-3 area]. E

Material resources

Facilitator: Dedicated ED point of care and
radiology

Barrier: Insufficient materials created
unnecessary motion

Facilitator: Staff respond by keeping

materials on themselves

Barrier: Lack of inpatient beds delayed
outflow and increased ED workload

She [house officer] dropped the sample to the POCT [pomt of care testing] lab and walked back to
write her notes... [Field notes 12, observational process @appmg, MOT area]

There were no more X-ray forms in MOT so he [house ogﬁcer] walked to the critical area to get a
form then walked back to MOT. [Field notes 11, observagonal process mapping, MOT area]
©

. he [junior house officer] left to get blood bottles fromghe registrar room...“I fill my pockets
w1th blood bottles so I don’t have to walk back and forthg’ [JHO #3, Field notes 24, observational
mapping, Level 4] g

(o
At 1:32am patient E, a patient who was in the ED under Bhe medical team, also crashed
[deteriorated]... I asked the HO [house officer] how longpatient E had been in the ED and he told
me the patient registered at 1:42pm...12 hrs before... theED team continued to actively resuscitate
the patient. [Field notes 18, observational process mappil?;g Level 1-3]

o]

ED nursing staff levels,

roles, skill mix and use

Barrier: Low nursing staff levels

Facilitator: Multitasking and role sharing

There were only 6 nurses on the night shift. They were dfStributed as follows: 1 nurse assigned to
report, 1 to resuscitation, 2 to the critical area, 1 to triageand 1 to share between MOT and Level
4. The nurse sharing between MOT and Level 4 was assiggned to the MOT area and was meant to
go across to Level 4 if the doctors needed medication. [FRl1d notes 11, observational process
mapping, MOT area] g

«Q

c
I observed escorts moving patients to the main corridor t{B transfer them to the wards.. a nurse was
required to accompany patients but... only two nurses haé come to work. [Field notes 27,
observational process mapping, Level 4]
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Barrier: Limited nursing roles and skill use

Facilitator: Nursing support staff

... on the previous shift there were only four nurses.. .thqge were 14 admissions; a nurse was
required to go with the transfers but because of the shortage, it was extremely difficult. ... The
registrar told me that in the end the nurse in charge had managed to get eight patients transferred —
by leaving no nurses in the critical area. She said the nurgg in charge left the keys to the dangerous
drugs cupboard with her so she could access medication &hile he and the other nurses transferred

the patients. [Field notes 7, non-participant observationsg
o

@
The nurse ... decided that the patient should be triaged tgMOT.. he [the nurse] wanted the doctor
to review to decide if the patient needed an X-ray so tha@t could be done before the patient went
to MOT. Only the doctor could write the request so the patient had to wait because the triage
doctor was assessing other patients. [Field notes 20, obsegvational process mapping,

=]

registration/triage/Level 5 area] 2

Q
Patient C came directly to the ENA (enrolled nursing ass@tant) and complained of chest pain. The
ENA sent her directly for an ECG ... When the patient regurned the triage nurse took her history
while the ENA did her vital signs... [Field notes 19, obs@vational process mapping,
registration/triage/Level 5 areal]. =

—

©

ED non-clinical staff

Barrier: Task prioritisation affects escort
availability

Facilitator: Clinical staff adopting escort
roles

The house officer ... called the registrar because he need8d an escort to carry the patient to CT but
the escorts were in the process of transferring patients. Hg [senior house officer] decided to take
the patient across himself rather than wait for the escortsE[Field notes 16, observational process
mapping, Level 1-3] t

09 fwqg

ED external clinical
and non-clinical
departments

Barrier: Inpatient doctors affect outflow

Barrier: Reliance on non-clinical
departments for reports

Facilitator: Clinical staff perform non-
clinical roles

...The patient had been referred to the on-call medical tegm at 2:15am- the POD [physician on

duty] reviewed the patient at 5:45am. [Field notes 18, obiervational process mapping, Level 1-3]
©

The HO [house officer] decided to request a CT scan forThe patient. She called the radiologist at

3:10am to approve the CT... [the patient] went to the raddlogy department at 3:25am... the patient

waited for the CT report, which was not released before %eft at 6:00am. [Field notes 26,

observational process mapping, Level 4] :;—
<

The team leader was also waiting for a CT report for onédf her patients. She told me she was
going to walk down to the radiology department to see it&ny reports were available. [Field notes
16, observational process mapping Level 1-3]
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Conceptual model of factors influencing patient flow

The findings from the literature review and the primary study were summarised in a
conceptual model of factors influencing ED patient flow (figure 5). The model builds on the
existing qualitative literature by providing further insight and explanation into how identified
factors influenced patient flow. In the model, the findings were re-organized into six
categories, based on a modified fishbone model [20]. Within the categories, the model
identifies specific factors that are considered either barriers or facilitators to patient flow.
Although the model classifies the factors into broad categories, these factors do not exist in
isolation. For example, while streaming and triage (Methods) created simultaneous pathways
and was considered a facilitator of patient flow, the method is dependent on having sufficient
staff (Staffing) to allocate to each stream (People). Thus, the model summarises the findings
on the factors influencing ED flow and provides a structured approach to understanding

patient flow.

DISCUSSION

This study used qualitative methods, primarily observational process mapping, to explore
patient flow in an ED in a developing Caribbean island. The findings in the study are
consistent with existing literature from both developed and developing countries. Factors
common to other studies included a lack of inpatient beds and material resources, staff
shortages and impact of inpatient teams [21-27]. The transfer process in the primary study
required detailed coordination and cooperation within and outside the ED. This was
consistent with an American study that described similar challenges with the outflow of

admitted patients from the ED to inpatient wards [21].

In the primary study, clinically well ambulatory patients were assessed on chairs, facilitating
flow for this patient group. This is similar to a “fit to sit’ strategy in the UK where suitable
ambulance borne patients were placed on chairs on arrival to the ED [1].The strategy also has
similar characteristics to flexible care areas or rapid assessment zones described in studies
conducted in developed countries [28,29]. These strategies involved the use of dedicated
spaces to treat patients for whom trolleys were not considered necessary. However, in the
current study, there were no formally documented departmental policies for any of the

identified organizational work processes. For example, there were no criteria detailing which
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patients were appropriate for the flexible assessment option. These strategies may be
generalisable to other settings (or may already exist in some form, as in the primary study)
but standardization of the intervention, formalizing policies reduces guesswork and

unnecessary activity, ultimately supporting good patient flow.

The ED reconfiguration undertaken in the primary study also highlighted the influence of
design on patient flow, supporting the suggestion that design strategies should facilitate
(effective) work processes while also demonstrating the importance of considering how
movement and activities of process users affect flow [30]. Using this approach should aid
decision makers when determining if restructuring the ED is a viable strategy to address flow

concerns.

The nursing shortage and the limited use of nursing skills identified in the primary study, was
also a factor affecting flow in other emergency departments [22-24, 31]. Nursing shortages
are common in EDs regardless of the setting [43]. However, nursing levels in developing
countries are often further compromised because of migration from developing to developed
countries [32]. The UK Royal College of Nursing states that safe and effective staffing means
‘having enough nursing staff with the right skills and knowledge, in the right place, at the
right time’ [33]. Based on this, the ED case study had low safe nursing staff levels. Nursing
roles, such as emergency nurse practitioners, are established in developed countries but are
less common in developing countries [34]. These are likely to be valuable in developing
settings but require legislation, education and professional support for proper implementation

[34].

Staff actions such as multitasking and role sharing were often in response to increasing
demands in the ED or perceived barriers to patient flow. This behaviour was noted in other
studies with staff manipulating ED space by re-distributing patients to areas that were less
busy or by staff persistently calling the external departments to remind them about the reports
for investigations [21, 22, 35] However, while these actions may have facilitated flow, if they
become sustained or permanent, it may affect the staff ability to perform their primary roles,

which subsequently hinders patient flow.
Strengths and Limitations

There are several limitations to this study. The data collection occurred in a single ED in

Trinidad, which may not reflect the processes in all EDs in the country or other settings.
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Future research should focus on conducting larger studies across a wider range of settings to
validate the findings. The fieldwork was also conducted by a single observer which may lead
to researcher bias. However, several methods were used to minimize this risk. These included
a prolonged length of time in the field, triangulation of data using multiple methods and data
sources, sharing of transcripts with other authors and validation of process maps with key

staff members.

Time constraints limited the number of hours of observations on admitted patients who
remained in the ED, which meant that this stage of the patient journey was not completely
explored. The limited use of verbatim speech in the informal conversations may have affected
the reliability of this data. Additionally, participants may have adjusted their behaviour in
response to the observer’s presence. However, the length of time in the field, the nature of the
ED being an intense environment with staff who are likely to be constantly occupied and the
high patient turnover, may have reduced this effect. This study also did not explore areas
such as organizational culture, professional relationships or power imbalances, which may
provide additional insights into patient flow. Future studies, in addition to exploring the
organisational patient flow process, may also benefit from incorporating how these areas

influence patient flow and the organisational process.

In conclusion, this study contributes to knowledge on emergency care research in the
Caribbean and may be relevant to other developing countries. The findings may be a step
towards strengthening the ED in the local context, supporting the WHO emergency care
systems objectives. The study findings also suggest that there are common flow concerns
across settings; combining efforts has the potential to produce robust solutions. However,
future research is needed to validate the study findings using larger studies across a wider

range of settings.

Figure 1. Main process map of patient flow (part 1)

Figure 1 contd. Main process map of patient flow (part 2)

Figure 2. Subprocess map 1-Diagnostic investigations at triage
Figure 3. Subprocess map 2- Diagnostic investigations in main ED
Figure 4. Subprocess map 3- Transfer process

Figure 5. Conceptual model of factors influencing ED patient flow
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Figure 1. Main process map of patient journey (part 1)
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Figure 1 contd. Main process map of patient journey (part 2)
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Figure 2. Sub-process map 1- Diagnostic investigations at triage
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Figure 3. Sub-process map 2- Diagnostic investigations in main ED
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Figure 5. Conceptual model of factors influencing ED patient flow
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Figure S1 Layout of Emergency department
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Details of ED workforce staffing and structure
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The ED physician staff consisted of consultants, registrars and house officers. Consultants

generally worked 8-4pm during the week, while there was always an on-site registrar. The

house officers worked in five teams of approximately eight doctors per shift. An average of

one registrar and eight house officers were assigned to each shift. Assignment of nurses to

each shift depended on staffing availability. Registered nurses were responsible for nursing
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care but their scope of practice did not include diagnosing, developing treatment plans or
prescribing medication [12]. Nurses could enroll in a trauma and emergency course to enable
them to provide emergency nursing care to patients in EDs [12]. Enrolled nursing assistants
assisted nurses with basic patient monitoring while patient care assistants provided personal

care to patients and assisted with general nursing tasks.

The ED had a 24-hour X-ray department and point of care testing laboratory. CT scan and
ultrasound services were provided by the main hospital radiology department and were
available 24 hours a day. Basic ultrasound services were also available within the ED

performed by trained emergency doctors.

Table 1. Overall staffing structure in ED during study period

Physician staff Nursing staff Auxiliary staff
Consultants (n=4) Nurses(n=32) Escorts (n=35)
Registrars (n=8) Enrolled nursing assistants (n=12) | Laboratory technicians (n=7)

House officers (n=40) | Patient care assistants (n=7)
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Table S2. Summary of main changes to ED layout

Original ED layout

New ED layout

Arrival and registration

Arrival and registration

Level 5 area

Level 5 area

Level 1-3 area
e Examination room 1
e Examination room 2
e  Waiting room for Level 1-3 patients

Level 1-3 area
e Dedicated examination room for ambulatory patients
e  Waiting room for Level 1-3 patients
e  Waiting room for Level 4 patients

Level 4 area

Holding bay for admitted/referred patients

Minor operating theatre
e Non-sterile room

Minor operating theatre
e Holding bay for admitted/referred patients

Observation ward

Observation ward
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Abstract
Objectives

Emergency departments (EDs) are complex adaptive systems and improving patient flow
requires understanding how ED processes work. This study aimed to explore the patient flow
process in an emergency department in Trinidad and Tobago, identifying organizational
factors influencing patient flow.

Methods

Multiple qualitative methods, including non-participant observations, observational process
mapping and informal conversational interviews were used to explore patient flow. The
process maps were generated from the observational process mapping. Thematic analysis was
used to analyze the data.

Setting

The study was conducted at a major tertiary level emergency department in Trinidad and
Tobago.

Participants
Patient and staff journeys in the emergency department were directly observed.
Results

Six broad categories were identified- 1) ED organizational work processes, 2) ED design and
layout, 3) material resources, 4) nursing staff levels, roles, skill mix and use 5) non-clinical
ED staff and 6) external clinical and non-clinical departments. Within each category there
were individual factors that appeared to either facilitate or hinder patient flow.
Organisational processes such as streaming, front loading of investigations and the transfer
process were pre-existing strategies in the ED while staff actions to compensate for
limitations with flow were more intuitive. A conceptual framework of factors influencing
emergency department patient flow is also presented.

Conclusion

The knowledge gained may be used to strengthen the emergency care system in the local
context. However, the study findings should be validated in other settings.
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Article summary
Strengths and limitations of this study

Previous studies have been predominantly conducted in developed countries using

quantitative methods

Strengthening emergency care systems is becoming a priority in developing countries but the

Caribbean remains an under-represented region.

This study explores ED patient flow in a developing Caribbean country using a multi-method

qualitative design, primarily observational process mapping
Single observer used to collect data

Singe site may produce context specific findings
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INTRODUCTION

Improving ED patient flow requires understanding the work processes that create flow
problems [1]. For this study, ED patient flow has been defined as the progressive movement of
patients through care processes, where movement refers to the transformation of an input
activity to an output, from arrival until the patient physically leaves the emergency department
[2, 3]. Most previous studies addressing ED flow have been conducted in developed settings,
focusing on effectiveness of interventions, but have not explored how and why the intervention

was (un)able to produce its effect, which is important for generalizability of findings [4].

Implementing interventions without understanding and optimizing factors that influence flow
may worsen any inappropriate use of resources, increasing costs, leading to an unproductive
system [5]. This is particularly important in developing countries or developing emergency
care systems where flow concerns are often compounded by limited resources and a lack of
protocols to mitigate issues. In these settings, it is essential to develop robust, effective
emergency systems as disease and migration patterns shift, burdening systems [6]. The World
Health Organisation (WHO) has placed strengthening emergency care systems on its agenda
and consensus statements have noted that emergency care research in developing countries

should include ED organization and system design studies [6, 7, 8].

Trinidad and Tobago is a developing country in the Caribbean with a developing emergency
care system. The health system is a mix of public and private facilities [9]. One previous
study in Trinidad evaluated the usefulness of simulation modeling as a management tool to
optimize an ED process [10]. Although the study determined that simulation modeling was a
useful tool to identify bottlenecks, a detailed analysis of factors influencing the patient flow
process was not presented [10]. Conducting research in developing settings, like the
Caribbean, is essential to determine generalizability and transferability of knowledge on
patient flow from developed settings as well as gaining new insights from developing

settings.

Although there is a growing number of qualitative studies exploring ED patient flow,
quantitative studies still dominate the current literature [4, 11]. This study aimed to use
qualitative observational methods to identify organisational factors influencing patient flow

in an emergency department in Trinidad and Tobago.
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METHODS
Study design

This study was part of a PhD project exploring patient flow in an emergency department. The
project also explored what patients and staff considered valuable and wasteful in the patient
flow process. In order to explore these areas, a pragmatic-critical realist approach was
adopted using an exploratory case study design [12, 13]. The pragmatic approach focuses on
the research problem and what method is best suited to understand the problem while critical
realism attempts to uncover the underlying mechanisms that contribute to events and explain
why things happen [14, 15]. Combining these approaches allow practical activities to
construct reality. This approach allowed the researcher to generate data using multiple
methods and using methods that were considered better suited to collect data in the
emergency setting. Using the critical realist lens allowed the researcher to explore what was

happening behind each step in the process.

Multiple qualitative methods were used including non-participant observations, observational
process mapping and field conversations. These methods were not distinct, independent
methods but rather the qualitative process was flexible and iterative with methods
overlapping. Observational process mapping utilised direct observations to identify process
steps such as activities, delays and decisions as well as what is happening to the patient [16].
Maps reflected the patient process in its current form and were created as patients
experienced the process and not on perception or assumptions. In process mapping, varying
details of the steps in the process may be presented. A high level map was defined as one that
depicted only the main overall steps in the process. A medium level map presented
significant or sustained steps in the process while a low level map presented minute details of
each step in the process (eg. Patient parks car, patient sits in waiting room). In this study, a

combination of medium and low level maps are presented [16].

Study setting

The setting was an emergency department in a major public teaching hospital in Trinidad and
Tobago which had approximately 450 beds and an estimated 72,000 ED attendances
annually. The ED utilised the Canadian Triage and Acuity Scale (CTAS) [17]. ED areas
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reflected CTAS triage levels with a separate area for minor trauma patients, summarised in
Table 1. Figure S1 supplementary file 1 presents the schematic layout of ED. Details of the

workforce structure are also presented in Table S1 supplementary file 1.

Table 1. Summary of ED areas

ED area Type of patient seen

Level 1-3 (“critical area’) CTAS Level 1,2,3

Level 4 CTAS Level 4

Minor Operating Theatre (MOT) Minor trauma patients, asthmatics
Level 5 (‘Triage’) CTAS Level 5, triaging of patients

Ethical approval
The University of the West Indies Campus Ethics Committee (CEC014/09/16) and the

hospital site granted ethical approval.

Data collection and processing

Data were collected by the lead author, a PhD student familiar with the ED site. The research
team consisted of an emergency physician, a qualitative researcher, an health economist and a
local researcher. This collaborative approach served to limit the influence of any one
researcher’s background on the study. A pilot study was conducted in April 2017 to practice
the process mapping technique and uncover any practical issues. Data were then collected

from May to August 2017 with a follow-up session in November 2017.

Posters were displayed throughout the ED for the study period. These served to provide
information on the study and inform the entire ED population that research was being
conducted. When staff and patients were approached, verbal consent was obtained and
participants were reminded that they did not have to participate. Purposeful sampling utilised
variables such as staff experience, triage category and weekday to develop an in-depth
understanding of the patient flow process exploring potential variation amongst triage

categories, day of week and crowded periods. Observations were conducted on all seven days
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of the week and lasted from three to six hours to limit researcher fatigue. In total, the data
collection covered a 24-hour period in each of the main ED areas (6am-12pm, 12pm-6pm,
6pm-12am, 12 am-6am). Data collection continued until no new ideas, patterns and themes

emerged [18]. The observational data guide has been included as supplementary file 2.

In this study, the maps reflected the general organisational ED patient flow process rather
than the process for a single patient or a clinical diagnosis/pathway. Steps taken by patients
were recorded as they entered an ED area. In areas with high patient turnover (Eg. Triage),
the number of ED patient journeys mapped was greater than in the other areas. If a patient
was significantly delayed at a step (more than one hour), the researcher then began observing
another patient. Observations concluded when the patient’s ED journey was complete or the
observation time period ended. Observations focused on activity within the step as well
activity around the patient with the aim of understanding how the process worked and why

things occurred as they did.

During the study, the department was reconfigured, which was independent of the study.
Details related to decision making and methods used to inform the reconfiguration were not
accessible to the researchers. Since the reconfiguration provided an opportunity to observe
and map the effects of the changes, the data collection period was extended to incorporate the
changes. Detailed handwritten field and reflexive notes were recorded and transcribed into
Microsoft Word 2016. Files were anonymised and labelled. Recording verbatim speech was
difficult but ‘speech in action’ was included which described actions and speech used by

participants as they occurred [19].

Process maps were constructed in Edraw Max 9.4 software. Review of maps occurred over
four sessions from February- March 2018. Key staff members validated the maps, providing
feedback, clarifying uncertain areas. Staff members included a consultant, head nurse, senior
doctor and one representative each from the point of care testing lab, porter services and ED
radiology department. Each session lasted approximately one hour. A scribe was present to

record the data.
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Patient and Public involvement

No patients or members of the public were involved in the study design or conduct of this

study.
Data analysis

Data were analysed with thematic analysis [20]. NVIVO 11 software facilitated the analysis.
Analysis was an iterative process with preliminary analyses starting during fieldwork to allow
for data saturation and continued into final analysis and interpretation phases. Codes and
themes were inductively generated from the data but were influenced by descriptors
developed in comprehensive literature reviews conducted prior to data collection [11]. Thus,
while the emphasis was on the generation of data driven codes and themes, if there was a
similar descriptor from the literature reviews, it was used. As qualitative research focuses on
range and diversity of data, themes were based on relevance to the research question and not
on number of occurrences in the data [21]. A selection of transcripts and analytical themes

were discussed with the co-authors who provided critical feedback.

RESULTS

A total of 203 hours of observations were conducted which included 48 hours of non-
participant observations and 155 hours of observational process mapping with 143 ED patient
journeys mapped. Of these, 23 were categorised as CTAS Level 1-3, 32 as Level 4, 21 as
Minor Operating Theatre (MOT) and 67 were Registration/Triage/CTAS Level 5 patients.

Summary of process maps

Four process maps were generated from the observational process mapping (figures 1-4).
The main process map (figure 1) represents the ED patient flow process from entry to exit.
On arrival to the ED, a triage nurse screened patients to determine if the ED was the
appropriate place. Patients who were assigned to Level 1 were taken directly to the
resuscitation room for immediate management. All other patients registered and were
formally triaged. Basic investigations were conducted at triage and patients assigned a CTAS
level. ED clinicians assessed patients and investigations requested as needed. Patients were
either discharged or referred to inpatient teams. Inpatient clinicians then assessed patients in

the ED before making an admission decision.
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Sub-process maps 1-3 represent key sub-processes related to the patient journey. Sub-process
map 1 (figure 2) represents the process for basic investigations conducted at triage. Sub-
process map 2 (figure 3) represents the process for diagnostic investigations conducted in the
main ED, that is, after patients were assigned to triage categories. The last process map
represents the transfer process (figure 4). This map presents the steps taken during the

transfer of admitted patients from the ED to inpatient wards.

ED Reconfiguration

Observations revealed that the reconfiguration was mainly a change in the physical layout of
the ED rather than a significant re-arrangement of the steps in the patient flow process. Two
main changes were observed: an existing patient examination room that housed non-
ambulatory patients was converted to a dedicated examination room for ambulatory patients.
The second change was the conversion of the Level 4 area into a ‘holding bay’ (similar to a
short stay unit) to temporarily accommodate patients who were either referred to inpatients
teams or awaiting admission to the inpatient wards. Table S2 supplementary file 3

summarises the changes in the reconfiguration.

Overarching categories identified as organisational factors influencing the patient flow

process

Overall, the analysis generated six overarching categories that appeared to influence patient
flow. Organisational processes such as streaming, front loading of investigations and the
transfer process were pre-existing strategies in the ED while staff actions to compensate for
limitations with flow were more intuitive. Within each category there were individual factors
that appeared to either facilitate or hinder patient flow. These are presented in the following

section with supporting evidence in table 2.
ED organizational work processes

The ED organizational work processes relevant to patient flow were identified as streaming
of patients, front loading of investigations, flexible assessment options for ambulatory

patients and the transfer process.
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Streaming, allocation and re-distribution of staff facilitates simultaneous flow of multiple

patient groups

The triage process was combined with streaming at the start of the patient journey. In the
triage process, patients were firstly screened to determine if they ED was the appropriate
place to received care. If the decision was made that the ED was not the appropriate place,
the patient was re-directed. If the ED was deemed the appropriate service, then patients
registered and formally assessed. Patients were then allocated to streams with each stream
representing a CTAS level and one for minor injuries. The combined streaming and triage
process appeared to facilitate flow, prioritising seriously ill patients at the onset of the patient
journey. Each stream had its own dedicated space, staff and material resources allowing staff
to simultaneously assess multiple patient groups. The process map in figure 1 highlights the
decision and activity steps that reflect the streaming process (steps marked blue). The
allocation of clinical staff to each stream also facilitated patient flow. Doctors (house
officers) and nurses were assigned to each stream with greater numbers of clinical staff
assigned to higher priority streams. Lastly, there was flexible redistribution of staff to match

areas of demand. The combination of these factors appeared to promote good patient flow.
Frontloading of investigations at triage reduced steps for patients

The front loading of investigations intended to facilitate patient flow. Requesting basic
investigations (ECGs, urine tests, X-rays for minor injuries) during the triage process
appeared to improve flow by reducing the number of steps after the main clinical assessment.
Figure 2 presents the process map of the front loading of investigations during the triage

process.
Flexible assessment options facilitated flow for ambulatory patients

Observations revealed that patients were not automatically placed on trolleys in order to be
seen by doctors. Doctors identified reasons such as patients being well enough to sit,
insufficient trolleys and the need to anticipate future patients who may require a trolley,

illustrated in the following extracts.

"No, everyone can't get a bed because there aren’t enough and even if there were available
beds we wouldn’t put someone on a bed if they didn’t really need it. You also have to
anticipate that someone else may come in who really needs the bed. "[Registrar #8, non-

participant observations]
10
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Clinically well ambulatory patients were often seen on chairs. This strategy of utilizing chairs
to assess patients was not a formal policy in the ED but appeared to be an implicit strategy
aimed at prioritising trolleys for patients most in need. As a result, staff often spent time
searching for available space to use. Overall, the strategy itself appeared to facilitate patient
flow since ambulatory patients did not have to wait for an available trolley to be seen and

supported the appropriate utilization of trolleys.
Transfer process delays the outflow of admitted patients

The transfer process referred to the movement of admitted patients from the emergency
department to inpatient wards (figure 3). This was a complicated sub-process with multiple
factors affecting each step with some factors facilitating outflow and others acting as barriers
to good outflow. One aspect intending to facilitate patient outflow was a team meeting, (‘the
huddle’), that occurred at several intervals throughout the day. ED staff were regularly
updated on the numbers of available inpatient beds, patients for admission and staff available
to assist with patient transfers. This strategy was thought to provide ‘structure and co-

ordination’ to the transfer process [Consultant#2].

Other observed factors appeared to act as barriers to the outflow of admitted patients. The
activity of assigning admitted patients to inpatient beds comprised multiple steps, which
appeared to consume staff time. Locating patient files was time consuming because of the
involvement of external clinical staff who often did not return files to the nursing staff.
Locating patients in the department was also a barrier because the patient location was not
always documented on the files. Further delays in the process resulted from a lack of nurses

and attendants required to transfer the patient.

ED design and layout

ED design and layout facilitated flow by supporting the organizational work processes

The ED layout appeared to support the streaming process by having distinct separate areas for
each stream (supplementary file 1). The physical reconfiguration also highlighted the
influence of design on patient flow. The introduction of an examination room specifically for
ambulatory patients appeared to support the flexible assessment organizational work process

and reduced time staff spent searching for available space.

11
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Features of the ED layout created additional steps in the process

Layout features that appeared to hinder flow included the physical separation of the
registration and triage areas. The separation of these areas created additional activity and

waiting steps in the process which are reflected in the highlighted yellow steps in figure 1.

In the physical reconfiguration, dedicated ED areas for referred or admitted patients (holding
bays) were also introduced. This appeared to be useful for the overall organization of the ED
by separating admitted patients from those still receiving emergency care but overall, it
appeared that the reconfiguration did not substantially alter the steps in the patient flow
process. The process map (figure 1 highlighted purple steps) showed that the patients

experienced the same steps but in a different area within the ED.

Material resources
Dedicated ED laboratory and radiology services facilitated patient flow
Dedicated ED point of care testing and X-ray services appeared to facilitate flow by

providing results in a timely manner and reducing dependency on external departments.
Insufficient material resources in the ED led to increased motion searching for materials

Insufficient materials, such as phlebotomy and stationery materials, created unnecessary
motion from staff searching for materials acting as a barrier to flow. The highlighted green
steps in sub-process map 2 (figure 4) show how insufficient materials in the ED created
additional steps in the process. Subsequent observations revealed that staff responded to the

insufficiency by keeping specific materials on themselves to reduce time spent searching.

Lack of inpatient beds appeared to be a barrier to the outflow of admitted patients (transfer

process)

Staff also noted the lack of available inpatient beds as a factor affecting outflow with one
staff member stating, “The biggest bottleneck in transferring patients out of the department is
the lack of beds on the ward...”[Head nurse#1]. Further observations showed that this led to
patients boarding in the ED which increased the workload for ED staff and exacerbated other
factors influencing patient flow such as the shortage of nursing staff, described in the next

theme.

12
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ED nursing staff levels, roles, skill mix and use

Nursing shortages compromised nurse dependent steps leading to sharing of roles amongst
staffing groups

Observations and field conversations revealed that each shift required fourteen nurses but this
number was not always met. The nursing shortage appeared to be most significant on night
shifts, affecting the allocation of nurses to ED areas, leaving some areas unstaffed, which
consequently acted as a barrier to effective streaming. The nursing shortage also led to
delays in the triage process, administration of medication and the transfer of patients out of
the ED. Highlighted green sections of Figure 1 show how the nursing shortage delayed

administration of medication and created extra steps in the patient process.

The nursing shortage resulted in nursing staff and doctors adjusting their roles to meet the
demands of the department. Observations revealed that nurses multitasked, often assigned to
manage multiple streams and doctors shared nursing roles to counter shortages. For example,
in one instance a doctor shared nursing duties to allow the nurses to complete the transfer

process.

Limited nursing roles and skill use created more doctor dependent process steps
Observations revealed that nurses were unable to institute patient management, perform
invasive clinical procedures or request investigations. Limited nursing roles appeared to
influence the effectiveness of work processes, such as front loading of investigations, since
only doctors could authorise requests for investigations. Registered nurses with additional
training were not always able to utilize their skills because they mainly performed
administrative roles. However, the nursing shortage affected nursing skill use, as one head

nurse explained:

“Even if nurses were allowed to do more, the current numbers wouldn’t allow them to see

patients because it would take away from the general nursing care required” [Head nurse#2,]

Lastly, within the overall nursing staff category, there were a variety of auxiliary staff who

supported registered nurses in their nursing duties, promoting flow.

ED non-clinical staff
Multiple duties of porters affected their availability acting as a barrier to patient flow
Patient progression often depended on availability of the porter staffing group. There was

often conflict regarding which task (patient transfers to wards or transporting patients for
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investigations) should be prioritised. Although these duties facilitated flow for one group of
patients it hindered flow for the other group. Similar to the response to the nursing shortage,
doctors carried out tasks that porters would normally be expected to undertake, in order to

maintain flow.

External clinical staff and non-clinical departments

Dependency on external departments delayed decision-making and patient outflow
Observations showed that external clinical staff, that is, non-ED doctors, appeared to
influence flow, acting as a barrier to patient outflow. When patients were referred to inpatient
doctors, these doctors assessed the patient in the ED before making their disposition decision.
This often involved clinical assessment (history and examination) and requesting of further
investigations. ED staff considered the rate at which the inpatient doctors assessed patients a

major obstacle to patient flow.

“This is the biggest delay in the department- waiting for the specialty teams to review the

patient” [SHO#16].

As seen in Figure 1 (highlighted orange steps), the inpatient team influenced the steps taken

after an ED disposition decision was made.

Delays in receiving reports from non- clinical departments, such as the main hospital
laboratory and radiology departments, appeared to influence flow not only because of longer
waiting times but also because of a lack of a mechanism to alert doctors when results were
ready. Again, doctors opted to perform non-clinical tasks, such as walking to departments to

collect reports.

14
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Theme

Subtheme

Evidence

ED organisational work
processes

Facilitator: Streaming
e Combined with triage

e Dedicated, space, staff, material
resources

e Staff allocated to each stream

e Flexible staff redistribution

RN [registered nurse] 2 triaged patient I ... RN 2 took theohistory while the ENA [enrolled nursing
assistant] measured the patient’s vital signs. The RN theriaged the patient to Level 5, to be seen
by the triage doctor. [Field notes 22, observational procegs mapping, registration/triage/Level 5]

Qo

0% J8quwigdaq ¢T uo zzvT0-020z-uadofw

At 2:00pm, a senior [house officer] came to assist. She vés actually the doctor assigned to MOT
from the 12pm shift but she told me that when she came n shift the critical area was busier than
MOT so she went there to assist and clear the area. Whei@that area was under control, she returned
to MOT. [Field notes 8, non-participant observations, MGT]

Facilitator : Front loading of investigations

e Basic investigations at triage
reduced steps in main ED process

//:dny|w

This patient presented with chest pain so the triage nurseSent the patient for an ECG. [Field notes
19, observational process mapping, registration, triage, ]:g'vel 5]

D
>

Facilitator: Flexible assessment options for
ambulatory patients

e  Clinically well ambulatory
patients assessed on chairs
ensuring that a need for trolleys
did not delay flow

..She [team leader] called for patient D over the micropg)ne He [patient] came walking from the
crltlcal [Level 1-3] waiting room. The team leader put hlm to sit on a chair in the critical area and
she assessed him there. [Field notes 16, observational prg:ess mapping, Level 1-3 area]

2 ‘02 |udy uo /

Barrier :Transfer process

“The first issue is actually locating the notes in the depaﬂ%nent The notes are supposed to be
placed on the nurses’ desk once the patient is for admlsswn But what can happen is the inpatient
teams use the notes while on rounds [in the ED] and the)bdon t return the notes to the nurses.
Notes can be left anywhere in the department and occasi@nally outside the department”.
[Consultant #2, transcript #3, map review session # 3]

0id 1s8n

ED design and layout

Facilitator: Support organisational work
processes

Patient G... sat on a chair near the doctor’s workstation. "rn*he HO [house officer] took the history
then took the patient to BW1 [dedicated examination roo'?ﬂ‘l] and placed the patient on a bed to

16
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Barrier: Physical separation of areas

Barrier: Location of resuscitation room

examine him. After examining the patient, the patient retf@‘ned to the chair. [Field notes 33,
observational process mapping post layout changes, Levc::l 1-3 area].

=
Patient E walked in via the ambulance bay entrance. The@urse .told the patient to register and
then return. The patient walked across to the reglstratlonﬁéounter registered then returned to the
waiting area. [Field notes 19 observational process mappglg, registration/triage/Level 5 area]

... For a patient to go from the arrival area to the resuscmﬁlon room they would have to pass
through the main doors to the interior of the AED down é;sshort corridor then past the HDL[high
dependency level] bay potentially navigating patients on(gurneys in the corridor. [Field notes 2,
non-participant observations, Level 1-3 area]. E

Material resources

Facilitator: Dedicated ED point of care and
radiology

Barrier: Insufficient materials created
unnecessary motion

Facilitator: Staff respond by keeping

materials on themselves

Barrier: Lack of inpatient beds delayed
outflow and increased ED workload

She [house officer] dropped the sample to the POCT [pomt of care testing] lab and walked back to
write her notes... [Field notes 12, observational process @appmg, MOT area]

There were no more X-ray forms in MOT so he [house ogﬁcer] walked to the critical area to get a
form then walked back to MOT. [Field notes 11, observagonal process mapping, MOT area]
©

. he [junior house officer] left to get blood bottles fromghe registrar room...“I fill my pockets
w1th blood bottles so I don’t have to walk back and forthg’ [JHO #3, Field notes 24, observational
mapping, Level 4] g

(o
At 1:32am patient E, a patient who was in the ED under Bhe medical team, also crashed
[deteriorated]... I asked the HO [house officer] how longpatient E had been in the ED and he told
me the patient registered at 1:42pm...12 hrs before... theED team continued to actively resuscitate
the patient. [Field notes 18, observational process mappil?;g Level 1-3]

o]

ED nursing staff levels,

roles, skill mix and use

Barrier: Low nursing staff levels

Facilitator: Multitasking and role sharing

There were only 6 nurses on the night shift. They were dfStributed as follows: 1 nurse assigned to
report, 1 to resuscitation, 2 to the critical area, 1 to triageand 1 to share between MOT and Level
4. The nurse sharing between MOT and Level 4 was assiggned to the MOT area and was meant to
go across to Level 4 if the doctors needed medication. [FRl1d notes 11, observational process
mapping, MOT area] g

«Q

c
I observed porters moving patients to the main corridor t{B transfer them to the wards.. a nurse was
required to accompany patients but... only two nurses haé come to work. [Field notes 27,
observational process mapping, Level 4]
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Barrier: Limited nursing roles and skill use

Facilitator: Nursing support staff

... on the previous shift there were only four nurses.. .thqge were 14 admissions; a nurse was
required to go with the transfers but because of the shortage, it was extremely difficult. ... The
registrar told me that in the end the nurse in charge had managed to get eight patients transferred —
by leaving no nurses in the critical area. She said the nurgg in charge left the keys to the dangerous
drugs cupboard with her so she could access medication &hile he and the other nurses transferred

the patients. [Field notes 7, non-participant observationsg
o

@
The nurse ... decided that the patient should be triaged tgMOT.. he [the nurse] wanted the doctor
to review to decide if the patient needed an X-ray so tha@t could be done before the patient went
to MOT. Only the doctor could write the request so the patient had to wait because the triage
doctor was assessing other patients. [Field notes 20, obsegvational process mapping,

=]

registration/triage/Level 5 area] 2

Q
Patient C came directly to the ENA (enrolled nursing ass@tant) and complained of chest pain. The
ENA sent her directly for an ECG ... When the patient regurned the triage nurse took her history
while the ENA did her vital signs... [Field notes 19, obs@vational process mapping,
registration/triage/Level 5 areal]. =

—

©

ED non-clinical staff

Barrier: Task prioritisation affects porter
availability

Facilitator: Clinical staff adopting porter
roles

The house officer ... called the registrar because he need8d a porter to carry the patient to CT but
the porters were in the process of transferring patients. Hg [senior house officer] decided to take
the patient across himself rather than wait for the porters-rE[Field notes 16, observational process
mapping, Level 1-3] t

09 fwqg

ED external clinical
and non-clinical
departments

Barrier: Inpatient doctors affect outflow

Barrier: Reliance on non-clinical
departments for reports

Facilitator: Clinical staff perform non-
clinical roles

...The patient had been referred to the on-call medical tegm at 2:15am- the POD [physician on

duty] reviewed the patient at 5:45am. [Field notes 18, obiervational process mapping, Level 1-3]
©

The HO [house officer] decided to request a CT scan forThe patient. She called the radiologist at

3:10am to approve the CT... [the patient] went to the raddlogy department at 3:25am... the patient

waited for the CT report, which was not released before %eft at 6:00am. [Field notes 26,

observational process mapping, Level 4] :;—
<

The team leader was also waiting for a CT report for onédf her patients. She told me she was
going to walk down to the radiology department to see it&ny reports were available. [Field notes
16, observational process mapping Level 1-3]
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Conceptual framework of factors influencing ED patient flow

The findings from the literature review and the primary study were summarised in a
conceptual model of factors influencing ED patient flow (figure 5). The model builds on the
existing qualitative literature by providing further insight and explanation into how identified
factors influenced patient flow. In the model, the findings were re-organized into six
categories, based on a modified fishbone model [22]. Within the categories, the model
identifies specific factors that are considered either barriers or facilitators to patient flow.
Although the model classifies the factors into broad categories, these factors do not exist in
isolation. For example, while streaming and triage (Methods) created simultaneous pathways
and was considered a facilitator of patient flow, the method is dependent on having sufficient
staff (Staffing) to allocate to each stream (People). Thus, the model summarises the findings
on the factors influencing ED flow and provides a structured approach to understanding

patient flow.

DISCUSSION

This study used qualitative methods, primarily observational process mapping, to explore
patient flow in an ED in a Caribbean island. The findings in the study are consistent with
existing literature from both developed and developing countries. Factors common to other
studies included a lack of inpatient beds and material resources, staff shortages and impact of
inpatient teams [23-29]. This current study had similar findings to one study conducted in
Thailand which identified staff shortages, high nurse workloads and inexperienced staff as
factors affecting length of stay in the ED [30]. Factors identified in other studies included
conflicts between the ED physicians and other specialties, high nurse workloads,

inexperienced staff and crowded EDs [30, 31].

In the primary study, clinically well ambulatory patients were assessed on chairs, facilitating
flow for this patient group. This is similar to a “fit to sit’ strategy in the UK where suitable
ambulance borne patients were placed on chairs on arrival to the ED [1]. This finding is also
supported by another qualitative study which promoted the use of chairs for ambulatory
patients [32]. However, it was noted that while the strategy aimed to improve waiting times,
staff were often concerned about the lack of privacy and confidentiality associated with this

open chair concept [32]. Although not an area explored in the current study, it is possible that
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staff and patients in the study ED would have faced similar concerns. Additionally, in the
current study, there were no formally documented departmental policies for any of the
identified organizational work processes. For example, there were no criteria detailing which
patients were appropriate for the use of chairs. These strategies may be generalisable to other
settings (or may already exist in some form, as in the primary study) but standardization of
the intervention and formalizing policies reduces guesswork and unnecessary activity,

ultimately supporting good patient flow.

The ED reconfiguration undertaken in the primary study also highlighted the influence of
design on patient flow. Participants in another study considered the ED layout as the most
significant aspect of ED design [33]. Design strategies should facilitate (effective) work
processes while also considering how movement and activities of process users affect flow
[34]. Using this approach should aid decision makers when determining if restructuring the

ED is a viable strategy to address flow concerns.

The nursing shortage and the limited use of nursing skills identified in the primary study, was
also a factor affecting flow in other emergency departments [24, 26, 30, 35]. Nursing
shortages are common in EDs regardless of the setting [36]. However, nursing levels in
developing countries are often further compromised because of migration from developing to
developed countries [36]. The UK Royal College of Nursing states that safe and effective
staffing means ‘having enough nursing staff with the right skills and knowledge, in the right
place, at the right time’ [37]. Based on this, the ED case study had low safe nursing staff
levels. Nursing roles, such as emergency nurse practitioners, are established in developed
countries but are less common in developing countries [38]. These are likely to be valuable in
developing settings but require legislation, education and professional support for proper

implementation [38].

Staff actions such as multitasking and role sharing were often in response to increasing
demands in the ED or perceived barriers to patient flow. This behaviour was noted in other
studies with staff manipulating ED space by re-distributing patients to areas that were less
busy or by staff persistently calling the external departments to remind them about the reports
for investigations [27, 35, 39]. One study exploring interprofessional barriers related to ED
patient flow had similar findings to this study. In that study ‘substituting down’ was used to

refer to doctors performing nursing tasks [31]. However, while these actions may have
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facilitated flow, if they become sustained or permanent, it may affect the staff ability to

perform their primary roles, which subsequently hinders patient flow.
Strengths and Limitations

There are several limitations to this study. The data collection occurred in a single ED in
Trinidad, which may not reflect the processes in all EDs in the country or other settings.
Future research should focus on conducting larger studies across a wider range of settings to
validate the findings. The fieldwork was also conducted by a single observer which may lead
to researcher bias. However, several methods were used to minimize this risk. These included
a prolonged length of time in the field, triangulation of data using multiple methods and data
sources, sharing of transcripts with other authors and validation of process maps with key

staff members.

Time constraints limited the number of hours of observations on admitted patients who
remained in the ED, which meant that this stage of the patient journey was not completely
explored. The limited use of verbatim speech in the informal conversations may have affected
the reliability of this data. Additionally, participants may have adjusted their behaviour in
response to the observer’s presence. However, the length of time in the field, the nature of the
ED being an intense environment with staff who are likely to be constantly occupied and the
high patient turnover, may have reduced this effect. This study also did not explore areas
such as organizational culture, professional relationships or power imbalances, which may
provide additional insights into patient flow. Future studies, in addition to exploring the
organisational patient flow process, may also benefit from incorporating how these areas

influence patient flow and the organisational process.

In conclusion, this study contributes to knowledge on emergency care research in the
Caribbean and may be relevant to other developing countries. The findings may be a step
towards strengthening the ED in the local context, supporting the WHO emergency care
systems objectives. The study findings also suggest that there are common flow concerns
across settings; combining efforts has the potential to produce robust solutions. However,
future research is needed to validate the study findings using larger studies across a wider

range of settings.
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Figure 1. Main process map of patient flow

Figure 2. Subprocess map 1-Diagnostic investigations at triage
Figure 3. Subprocess map 2- Diagnostic investigations in main ED
Figure 4. Subprocess map 3- Transfer process

Figure 5. Conceptual model of factors influencing ED patient flow
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Figure 1. Main process map of patient journey (part 1)
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Figure 1 contd. Main process map of patient journey (part 2)
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Figure 2. Sub-process map 1- Diagnostic investigations at triage
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Figure 3. Sub-process map 2- Diagnostic investigations in main ED
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Figure 4. Subprocess map 3- T

nsfer process

BMJ Open

Transfer process
initiated

activity

KEY

220 ozoz-uado_ftuq/@nm se payslignd 1s41 :uado NG

The Huddle
Numbeg of available beds Nurse in charge
Numbep of patients for admission assigns beds to
Numbeg of staff available to transfer patients
patientsgz

Escorts engaged in
preparation for transfer to
wards

Patient moved to
main ED corridor

Transfer nurse
identified

"1ybuAdoo Ag paroairold 1senb Ag 120z ‘0z |1idy uo jwod [wg-uadolwg//:dny woly papeojumod ‘0402 4

Locate notes

Locate patients

Match patient to bed

Ensure admission order is written
Ensure medication is given

Quick review of patient stability

Record admission

Call ward for critical patient admissions

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Patient departs ED



http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Figure 5. Conceptual model of factors influencing ED patient flow
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Figure S1. Schematic layout of Emergency department
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Details of ED workforce staffing and structure
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The ED physician staff consisted of consultants, registrars and house officers. Consultants

generally worked 8-4pm during the week, while there was always an on-site registrar. The

house officers worked in five teams of approximately eight doctors per shift. An average of

one registrar and eight house officers were assigned to each shift. Assignment of nurses to
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each shift depended on staffing availability. Registered nurses were responsible for nursing
care but their scope of practice did not include diagnosing, developing treatment plans or
prescribing medication. Nurses could enroll in a trauma and emergency course to enable them
to provide emergency nursing care to patients in EDs. Enrolled nursing assistants assisted
nurses with basic patient monitoring while patient care assistants provided personal care to

patients and assisted with general nursing tasks.

The ED had a 24-hour X-ray department and point of care testing laboratory. CT scan and
ultrasound services were provided by the main hospital radiology department and were
available 24 hours a day. Basic ultrasound services were also available within the ED
performed by trained emergency doctors. Table S1 summaries the overall staffing structure in
the ED during the study period.

Table S1. Overall staffing structure in ED during study period

Physician staff Nursing staff (permanent) Auxiliary staff
Consultants (n=5) Nurses(n=32) Escorts (n=35)
Registrars (n=8) Enrolled nursing assistants (n=12) | Laboratory technicians (n=7)

House officers (n=40) | Patient care assistants (n=7)
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Supplementary File 2

Observational Data Guide

General non- participant observations

ED layout and organisation

» Physical design of the AED
» Structure of staffing groups

Observational process mapping

» Directly record steps taken in the patient journey
» Observe what is happening to, for and around the patient
» Review of maps: any issues related to the steps in the process

Staff informal field interviews Note: day, date, shift, AED area, staff level, years of experience,

qualifications

1. Patient flow
» Understanding of patient flow and crowding

» Factors that affect patient flow and how these affect flow

2. Identifying value added steps in the AED patient journey

» What matters most to the clinician in the patient journey and why

»  Steps that are not valuable/useful/important in the patient journey and why
Patient informal field interviews
Note day, date, AED area, staff present

1. General experience

» Reason for coming to AED; if they considered going somewhere else

» Describe the general experience thus far

2. Exploring value added steps in the patient journey

» Which step(s) was most useful to the patient and why

» What mattered most to the patient in the journey and why
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Table S2. Summary of main changes to ED layout

Original ED layout

New ED layout

Avrrival and registration

Arrival and registration

Level 5 area

Level 5 area

Level 1-3 area
e Examination room 1
e Examination room 2
e  Waiting room for Level 1-3 patients

Level 1-3 area
e Dedicated examination room for ambulatory patients
e  Waiting room for Level 1-3 patients
e Waiting room for Level 4 patients

Level 4 area

Holding bay for admitted/referred patients

Minor operating theatre
e Non-sterile room

Minor operating theatre
e Holding bay for admitted/referred patients

Observation ward

Observation ward
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Page/line no(s).

Title - Concise description of the nature and topic of the study Identifying the
study as qualitative or indicating the approach (e.g., ethnography, grounded
theory) or data collection methods (e.g., interview, focus group) is recommended

Title page

Abstract - Summary of key elements of the study using the abstract format of the
intended publication; typically includes background, purpose, methods, results,
and conclusions

Abstract- pg2

Introduction

Problem formulation - Description and significance of the problem/phenomenon

Introduction-

studied; review of relevant theory and empirical work; problem statement pgl

Purpose or research question - Purpose of the study and specific objectives or Introduction-

questions pg 4
Methods

Qualitative approach and research paradigm - Qualitative approach (e.g.,

ethnography, grounded theory, case study, phenomenology, narrative research)

and guiding theory if appropriate; identifying the research paradigm (e.g., Study design-

postpositivist, constructivist/ interpretivist) is also recommended; rationale** pg 5

Researcher characteristics and reflexivity - Researchers’ characteristics that may
influence the research, including personal attributes, qualifications/experience,
relationship with participants, assumptions, and/or presuppositions; potential or
actual interaction between researchers’ characteristics and the research

Data collection
and processing

questions, approach, methods, results, and/or transferability pg 6
Study setting-
Context - Setting/site and salient contextual factors; rationale** pg 5

Sampling strategy - How and why research participants, documents, or events
were selected; criteria for deciding when no further sampling was necessary (e.g.,
sampling saturation); rationale**

Data collection
and processing

pg 6

Ethical issues pertaining to human subjects - Documentation of approval by an
appropriate ethics review board and participant consent, or explanation for lack
thereof; other confidentiality and data security issues

Ethical approval
pgo

Data collection methods - Types of data collected; details of data collection
procedures including (as appropriate) start and stop dates of data collection and
analysis, iterative process, triangulation of sources/methods, and modification of
procedures in response to evolving study findings; rationale**

Data collection
and processing-
pg 6-7
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1

2 Data collection instruments and technologies - Description of instruments (e.g., Data collection
3 interview guides, questionnaires) and devices (e.g., audio recorders) used for data | and processing —
4 collection; if/how the instrument(s) changed over the course of the study pg6-7

5

6

7 Units of study - Number and relevant characteristics of participants, documents,

8 or events included in the study; level of participation (could be reported in results) | Results- pg 8

9 Data collection
10 Data processing - Methods for processing data prior to and during analysis, and processing-
N including transcription, data entry, data management and security, verification of pg 6-7 ; data

12 . . . .. . e . .

13 data integrity, data coding, and anonymization/de-identification of excerpts analysis pg 7

14 Data analysis - Process by which inferences, themes, etc., were identified and

15 developed, including the researchers involved in data analysis; usually references a | Data analysis-
1? specific paradigm or approach; rationale** pg 7

18 Techniques to enhance trustworthiness - Techniques to enhance trustworthiness

19 and credibility of data analysis (e.g., member checking, audit trail, triangulation); Limitations- pg
20 rationale** 20

21

22 -

23 Results/findings

24 Synthesis and interpretation - Main findings (e.g., interpretations, inferences, and

25 themes); might include development of a theory or model, or integration with Results — pgs 8-
;? prior research or theory 18

28 Links to empirical data - Evidence (e.g., quotes, field notes, text excerpts, Table 2 pages
29 photographs) to substantiate analytic findings 15-16

30

31 . .

32 Discussion

33 Integration with prior work, implications, transferability, and contribution(s) to

gg the field - Short summary of main findings; explanation of how findings and

36 conclusions connect to, support, elaborate on, or challenge conclusions of earlier

37 scholarship; discussion of scope of application/generalizability; identification of Discsussion- pg
38 unique contribution(s) to scholarship in a discipline or field 18-20

39 Limitations- pg
40 Limitations - Trustworthiness and limitations of findings 20

41

42

43 Other

44 Conflicts of interest - Potential sources of influence or perceived influence on

45 study conduct and conclusions; how these were managed Pg 25

46 . . .

47 Funding - Sources of funding and other support; role of funders in data collection,

48 interpretation, and reporting Pg 25

49

50 *The authors created the SRQR by searching the literature to identify guidelines, reporting

51 standards, and critical appraisal criteria for qualitative research; reviewing the reference

5; lists of retrieved sources; and contacting experts to gain feedback. The SRQR aims to

§4 improve the transparency of all aspects of qualitative research by providing clear standards

zs for reporting qualitative research.

56

57

58

59
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**The rationale should briefly discuss the justification for choosing that theory, approach,
method, or technique rather than other options available, the assumptions and limitations
implicit in those choices, and how those choices influence study conclusions and
transferability. As appropriate, the rationale for several items might be discussed together.

Reference:

O'Brien BC, Harris 1B, Beckman TJ, Reed DA, Cook DA. Standards for reporting qualitative
research: a synthesis of recommendations. Academic Medicine, Vol. 89, No. 9 / Sept 2014
DOI: 10.1097/ACM.0000000000000388
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