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Abstract
Objectives

Emergency departments (EDs) are complex adaptive systems and improsngfloay
requires understanding how ED processes work. This is importantviglodeng countries
where flow concerns are compounded by resource constraints. The Caribti@amneigion
with developing emergency care systems and limited research iretherars study aimed
to explore the patient flow process in an emergency departmenhidatrand Tobago,
identifying organizational factors influencing patient flow.

Methods

Multiple qualitative methods, including non-participant observations, obserabficocess
mapping and informal conversational interviews were used to expédrent flow. The
process maps were generated from the observational process mapping. Thelyais \aas
used to analyze the data.

Setting

The study was conducted at a major tertiary level emergency departmemidad and
Tobago.

Participants
Patient and staff journeys in the emergency department were ahserve
Results

Six broad categories were identified- 1) ED organizational work pseseg) ED design and
layout, 3) material resources, 4) nursing staff levels, role$ nsikiland use 5) non-clinical
ED staff and 6) external clinical and non-clinical departments. ity §indings were
combined with existing literature to produce a model of factorsanfling ED patient flow.
Barriers and facilitators to patient flow were highlighted.

Conclusion

The knowledge gained may be used to strengthen the emergencystemne isythe local
context. The model of ED patient flow may be used to systematically ex#anioes
influencing patient flow, informing policy and practice. However, the study fgsdamould
be validated in other settings.


https://doi.org/10.1101/2020.05.29.20110759
http://creativecommons.org/licenses/by/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2020.05.29.20110759.this version posted June 2, 2020. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY 4.0 International license .

Articlesummary
Strengths and limitations of this study

Previous studies have been predominantly conducted in developedesousing

guantitative methods

Strengthening emergency care systems is becoming a priority ilopliegecountries but the

Caribbean remains an under-represented region.

This study explores ED patient flow in a developing Caribbean country usntianethod

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 ceeate fl
problems [1]. For this study, ED patient flow has been definddeaprogressive movement
of patients through care processes, where movement refers to tliertnation of an input
activity to an output, from arrival until the patient physically leaves thergency
department [2, 3]. Most previous studies addressing ED flow have ewtuated in
developed settings, focusing on effectiveness of interventioim$ave not explored how and
why the intervention was (un)able to produce its effect, which is isupiorfor

generalizability of findings [4].

Implementing interventions without understanding and optimizingf&¢hat influence flow
may worsen any inappropriate use of resources, increassts, ¢eading to an unproductive
system [5]. This is particularly important in developing countriedeweloping emergency
care systems where flow concerns are often compounded by limitedcesssand a lack of
protocols to mitigate issues. In these settings, it is essential to develagt, reffective
emergency systems as disease and migration patterns shift, burdening Sjstéhes\\Vorld
Health Organisation (WHO) has placed strengthening emergency caressgstéis agenda
and consensus statements have noted that emergency carehrgsel@neloping countries

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

Trinidad and Tobago is a developing country in the Caribbean withedogng emergency
care system. The health system is a mix of public and privateiésc[Bf. One previous
study in Trinidad evaluated the usefulness of simulation modelingnamagement tool to
optimize an ED process [10]. Although the study determined that simuladidelimg was a
useful tool to identify bottlenecks, a detailed analysis of factorseindling the patient flow
process was not presented [10]. Conducting research in developing settinye like
Caribbean, is essential to determine generalizability and trangitgrabknowledge on

patient flow from developed settings as well as gaining new insights from deesaimgs.

Current literature on ED patient flow has an abundance of quantiatidies but limited
gualitative studies exploring the area [4,11]. This study aimede gqualitative observational
methods to identify organisational factors influencing patient flow in argency

department in Trinidad and Tobago.
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METHODS
Study design

A pragmatic-critical realist approach was adopted using an exploras@sttaly design
[12,13]. Multiple qualitative methods were used including non-participlaservations,
observational process mapping and field conversations. These methods vadéstrubt
independent methods but rather the qualitative process was flexibiegative with
methods overlapping. Observational process mapping utilised directatises to identify
process steps such as activities, delays and decisions as well as whpgisrato the
patient [14]. Maps reflect the patient process in its current form arclesed as patients
experience the process and not on perception or assumptions. In pnapessg, varying
details of the steps in the process may be presented. For exampldeaelomap will
present details of every single step in the process whereas meditngtatel/el maps may
only present significant or sustained steps in the process. Inutlis medium level maps
are presented [14].

Study setting

The setting was an emergency department in a major public teackpitashm Trinidad and
Tobago which had approximately 450 beds and an estimated 72,000 ED attendaralgs annu
The ED utilised the Canadian Triage and Acuity Scale (CTAS) [15]. EB aé#acted

CTAS triage levels with a separate area for minor trauma patientsesgopary 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 and#pital site granted
ethical approval (CEC014/09/16).

Data collection and processing

Data were collected by the lead author, a PhD student familiar with thee€EDIse research
team consisted of an emergency physician, a qualitative researchegldén economist and a
local researcher. This collaborative approach served to limit tiemnte of any one
researcher’s background on the study. A pilot study was conducted in April 2pdttce
the process mapping technique and uncover any practical issues. Data wendi¢iceed

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

Posters were displayed throughout the ED for the study period. Thesd seprovide
information on the study and inform the entire ED populationrésgtarch was being
conducted. When staff and patients were approached, verbal teaseobtained and
participants were reminded that they did not have to participateo$eful sampling utilised
variables such as staff experience, triage category and weekdatopdaw in-depth
understanding of the patient flow process exploring potential variation amoaget t
categories, day of week and crowded periods. Observations werectamhdn all seven days
of the week and lasted from three to six hours to limit reseafatigue. In total, the data
collection covered a 24-hour period in each of the main ED areasl@am-12pm-6pm,
6pm-12am, 12 am-6am). Data collection continued until no new ideasnpaitet themes

emerged [16].

In this study, the maps reflected the general organisational ED patient ioesprrather

than the process for a single patient or a clinical diagnosis/patiSiegs taken by patients
were recorded as they entered an ED area. In areas with high patient tuggoveiage),

the number of ED patient journeys mapped was greater than in theuaths. If a patient
was significantly delayed at a step (more than one hour), skandher then began observing
another patient. Observations concluded when the patient’s ED journeympaleteoor the
observation time period ended. Observations focused on activity withstdap as well
activity around the patient with the aim of understanding howrieeps worked and why

things occurred as they did.
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During the study, the department underwent a reconfiguration whiclmdeggendent of the
study. Since the reconfiguration provided an opportunity to observe amthen effects of
the changes, the data collection period was extended to incorp@atesinges. Detailed
handwritten field and reflexive notes were recorded and transcntmelicrosoft Word
2016. Files were anonymised and labelled. Recording verbatietispvas difficult but
‘speech in action’ was included which described actions andispsed by participants as

they occurred [17].

Process maps were constructed in Edraw Max 9.4 software. Reviewp®erurred over
four sessions from February- March 2018. Key staff members validatecfise providing
feedback, clarifying uncertain areas. Staff members included a consud@htlrse, senior
doctor and one representative each from the point of care tesdtingstort services and ED
radiology department. Each session lasted approximately one hour. Avgasilpeesent to

record the data.
Patient and Public involvement

This research was not conducted with patient and public involveméns ast established

in Trinidad and Tobago.
Data analysis

Data were analysed with thematic analysis [18]. NVIVO 11 softweniéitated the analysis.
Analysis was an iterative process with preliminary analysesngiattiring fieldwork to allow
for data saturation and continued into final analysis and intatfme phases. Codes and
themes were inductively generated from the data but were influencesdypdors
developed in comprehensive literature reviews conducted pritatéocollection [11]. Thus,
while the emphasis was on the generation of data driven coddseamekt if there was a
similar descriptor from the literature reviews, it was used. As qualit&search focuses on
range and diversity of data, themes were based on relevance to thehrgseation and not
on number of occurrences in the data [19]. A selection of transcnigtsrelytical 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 houns-of no
participant observations and 155 hours of observational process mapping3vi#b patient
journeys mapped. Of these, 23 were categorised as CTAS Level 1-3,82b4, 21 as
Minor Operating Theatre (MOT) and 67 were Registration/Triage/CTA8I epatients.

Summary of process maps

Four process maps were generated from the observational process mappieg 1figur

The main process map (figure 1) represents the ED patient flmgggdrom entry to exit.
On arrival to the ED, a triage nurse screened patients to detefrtiie ED was the
appropriate place. Patients who were assigned to Level 1 were takely dir¢iod
resuscitation room for immediate management. All other patients redistaievere
formally triaged. Basic investigations were conducted at triage atiehfs assigned a triage
level. ED clinicians assessed patients and investigations requestsetasl. Patients were
either discharged or referred to inpatient teams. Inpatientialisithen assessed patients in

the ED before making an admission decision.

Sub-process maps 1-3 represent key sub-processes related to the patient fub-process
map 1 (figure 2) represents the process for basic investigations cahdtiotiage. Sub-
process map 2 (figure 3) represents the process for diagnostic investigatidosted in the
main ED, that is, after patients were assigned to triage categories. Thedass map
represents the transfer process (figure 4). This map prelsersteps 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 sheaplayout of
the ED rather than a significant re-arrangement of the steps iatibatdlow process. Two
main changes were observed: an existing patient examination room that honse
ambulatory patients was converted to a dedicated examination room folatonppatients.
The second change was the conversion of the Level 4 area into &halciag bay’) to
accommodate patients who were either referred to inpatients teawaiting admission to

the wards. Table 1 Supplementary file 2 summarises the changes iodiggrgation.
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Over ar ching categoriesidentified as or ganisational factorsinfluencing the patient flow

process

Overall, the analysis generated six overarching categories tharegpe influence patient
flow. Within each category there were individual factors that appeared tofeitiigate or
hinder patient flow. These are presented in the following sewtith supporting evidence in
table 2.

ED organizational work processes

The ED organizational work processes relevant to patient flow were idensifstceaming
of patients, front loading of investigations, flexible assessment options forllaory
patients and the transfer process. These processes were implicit or inttegies

observed/ recounted rather than explicitly documented policies defiatment.

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

patient groups

The combined streaming and triage process appeared to facilitat@riortjsing seriously

ill patients at the onset of the patient journey. Each stredrithawn dedicated space, staff
and material resources allowing staff to simultaneously assess multiplet gabups. The
process map in figure 1 highlights the decision and activity steps that reflesttebming
process (steps marked blue). The allocation of clinical staff tosteedm also facilitated
patient flow. Doctors (house officers) and nurses were assigned tetezarin with greater
numbers of clinical staff assigned to higher priority streamgly, dsere was flexible
redistribution of staff to match areas of demand. The combination of thess fapgpeared 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 ba
investigations (ECGs, urine tests, X-rays for minor injuries) dubigriage process
appeared to improve flow by reducing the number of steps after theclimgcal assessment.
Figure 2 presents the process map of the front loading of investigatiomg the triage

process.
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Flexible assessment options facilitated flow for ambulatory patients

Observations revealed that patients were not automatically placed orstmltayer to be
seen by doctors. Doctors identified reasons such as patiemgsazd enough to sit,
insufficient trolleys and the need to anticipate future patientsmdnorequire a trolley,

illustrated in the following extracts.

"No, everyone can't get a bed because there aren’t enough and evenviftieeaerailable
beds we wouldn’t put someone on a bed if they didn't really need it. You alsdchave
anticipate that someone else may come in who really needs the bed. "[Ré8§istran-

participant observations]

Clinically well ambulatory patients were often seen on chairs. This strategyizihg chairs
to assess patients was not a formal policy in the ED but appeared tori@icih strategy
aimed at prioritising trolleys for patients most in need. As a result, $taff spent time
searching for available space to use. Overall, the stratetfyaippeared to facilitate patient
flow since ambulatory patients did not have to wait for an availableytri 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 thereyperg
department to inpatient wards (figure 3). This was a complicated sub-reitesnultiple
factors affecting each step with some factors facilitating outflodvahers acting as barriers
to good outflow. One aspect intending to facilitate patient outflow wasrartezeting, (‘the
huddle’), that occurred at several intervals throughout the dagt&Dwere regularly
updated on the numbers of available inpatient beds, patients fasiaimand staff available
to assist with patient transfers. This strategy was thought to protidettse and co-

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

Other observed factors appeared to act as barriers to the outfmlmndted patients. The
activity of assigning admitted patients to inpatient beds compriseglawgteps, which
appeared to consume staff time. Locating patient files was timeroong because of the
involvement of external clinical staff who often did not return files to thising staff.

Locating patients in the department was also a barrier because thélpatitan was not

10
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always documented on the files. Further delays in the process resulted fronofanlaxdes

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 hatingtdeparate areas for
each stream (supplementary file 1). The physical reconfiguratiomigisighted the
influence of design on patient flow. The introduction of an examination roeanifisally for
ambulatory patients appeared to support the flexible assessment orgaalzatirk process

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

Layout features that appeared to hinder flow included the phy&ipatation of the
registration and triage areas. The separation of these areas cre#tedacctivity and

waiting steps in the process which are reflected in the highlighted yellpsviatégure 1.

In the physical reconfiguration, dedicated ED areas for referredmttad patients (holding
bays) were also introduced. This appeared to be useful for the overalkzatga of the ED
by separating admitted patients from those still receiving emeygzare but overall, it
appeared that the reconfiguration did not substantially alter the stepspatibnt flow
process. The process map (figure 1 highlighted purple steps) showttethatients

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 ttafadibw by

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

Insufficient materials, such as phlebotomy and statiomexterials, created unnecessary
motion from staff searching for materials acting as a barrier to floevhighlighted green

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

11
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additional steps in the process. Subsequent observations reveastdffiresponded to the

insufficiency by keeping specific materials on themselves to radueespent 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 affectitogvowuith one

staff member stating, “The biggest bottleneck in transferringmgataut of the department is
the lack of beds on the ward...”[Head nurse#1]. Further observationgdhhat this led to
patients boarding in the ED which increased the workload fort&fDasd exacerbated other
factors influencing patient flow such as the shortage of nursing staffjlbesor 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 shiftegdourteen nurses but this
number was not always met. The nursing shortage appeared totmgnidicant on night
shifts, affecting the allocation of nurses to ED areas, leaving s@asg anstaffed, which
consequently acted as a barrier to effective streaming. Thegalsirtage also led to
delays in the triage process, administration of medication anchtisddr 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 trenpatiocess.

The nursing shortage resulted in nursing staff and doctors adjusting theitorateet the
demands of the department. Observations revealed that nurses multitdiskedssigned to
manage multiple streams and doctors shared nursing roles torcshotages. For example,
in one instance a doctor shared nursing duties to allow the nurseaptete the transfer

process.

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

training were not always able to utilize their skills becausertieEgly performed

12
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administrative roles. However, the nursing shortage affected nursing gkilsisne 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 caredddHiead nurse#2,]

Lastly, within the overall nursing staff category, there were a varieayxfiary 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 esafimgtgroup. There was
often conflict regarding which task (patient transfers to wards msgoating patients for
investigations) should be prioritised. Although these duties fdeithow for one group of
patients it hindered flow for the other group. Similar to the resportbe taursing shortage,
doctors carried out tasks that escorts would normally be expeatedéatake, 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 Eidmloctors, appeared to
influence flow, acting as a barrier to patient outflow. When patiemete referred to inpatient
doctors, these doctors assessed the patient in the ED beforgy it disposition decision.
This often involved clinical assessment (history and examinadiwhyequesting of further
investigations. ED staff considered the rate at which the inpatietdrd@ssessed patients a

major obstacle to patient flow.

“This is the biggest delay in the department- waiting for the aftg¢eams to review the
patient” [SHO#16].

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

after an ED disposition decision was made.

Delays in receiving reports from non- clinical departments, sucleasdm hospital
laboratory and radiology departmenappeared to influence flawot only becase of longer

waiting times but also because of a lack of a mechanism to alert docergeshlts were

13


https://doi.org/10.1101/2020.05.29.20110759
http://creativecommons.org/licenses/by/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2020.05.29.20110759.this version posted June 2, 2020. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY 4.0 International license .

ready. Again, doctors opted to perform non-clinical tasks, sualalkéng to departments to

collect reports.

14
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Table 2. Organisational factors identified as influencing ED patient flow

Theme

Subtheme

Evidence

ED organisational wor
processes

Facilitator: Streamir
e Combined with triage

e Dedicated, space, staff, materia
resources

e Staff allocated to each stream

e Flexible staff redistribution

RN [registered nurse] 2 triaged patient | ... RN 2 took the history while te[&Nolled nursing
assistant] measured the patient’s vital signs. The RN then triagpdttet to Level 5, to be see
by the triage doctor. [Field notes 22, observational process mapping, tegidtiage/Level 5]

At 2:00pm, a senior [house officer] came to assist. She was actually the docfloecd$ssiMOT
from the 12pm shift but she told me that when she came on shift thal@ita was busier than
MOT so she went there to assist and clear the area. When that area was undestten¢toirned
to MOT. [Field notes 8, non-participant observations, MOT]

Facilitator : Front loading of investigatic

e Basic investigations at triage
reduced steps in main ED proce|

This patient presented with chest pain so the triage nurse sentiém foatan ECG. [Field notes
549, observational process mapping, registration, triage, Level 5]

Facilitator: Flexible assessment options
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 microptHe [patient] came walking from tt
critical [Level 1-3] waiting room. The team leader put him tasit chair in the critical area ang
she assessed him there. [Field notes 16, observational process mapphd;3.avea)

Barrier : Transfer proce

“The first issue is actually locating the notes in the department. Thearetsapposed to |
placed on the nurses’ desk once the patient is for admission. Butarmhappen is the inpatient
teams use the notes while on rounds [in the ED] and they don't retunotéeeto the nurses.
Notes can be left anywhere in the department and occasionally outside the eefartm
[Consultant #2, transcript #3, map review session # 3]

ED design andayout

Facilitator: Support organisational wc
processes

Patient G... sat on a chair near the doctor’s workstation. The HO [house]défalethe histor
then took the patient to BW1 [dedicated examination room] and placed the patebed to
examine him. After examining the patient, the patient returned to the [¢iald. notes 33,
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Barrier: Physical separation of areas

Barrier: Location of resuscitation room

observational process mapping post layout changes, L-3 area]

Patient E walked in via the ambulance bay entrance. The nursethagiatient to register and
then return. The patient walked across to the registration counter, registeregttineed to the
waiting area. [Field notes 19 observational process mapping, registration/triagé&/besa]

... For a patient to go from the arrival area to the resuscitation room they woeltbtEass
through the main doors to the interior of the AED down a short corhidargast the HDL[high
dependency level] bay potentially navigating patients on gurneys innfigoco[Field notes 2,
non-participant observations, Level 1-3 area].

Material resource

Facilitator: Dedicated E point of care an
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] dropp the sample to the POCT [point of care testing] lab and walked bi
write her notes... [Field notes 12, observational process mapping, MOT area]

There were no more X-ray forms in MOT so he [house officer] walked to the lcaitezato get a
form then walked back to MOT. [Field notes 11, observational procegEmgapMOT area]

... he [junior house officer] left to get blood bottles from the registrar room..."l fill ogkpts
with blood bottles so | don’t have to walk back and forth.” [JHO #@ldFiotes 24, observational
mapping, Level 4]

At 1:32am patient E, a patient who was in the ED under the medical tsararashed
[deteriorated]... | asked the HO [house officer] how long patient E had been iDthedehe told
me the patient registered at 1:42pm...12 hrs before... the ED team continued to actively res
the patient. [Field notes 18, observational process mapping Level 1-3

ED nursing staff levels
roles, skill mix and use

Barrier: Low nursing staff leve

Facilitator: Multitasking and role sharing

There were only 6 nurses on the night shift. They were distributed as followselassaigned t
report, 1 to resuscitation, 2 to the critical area, 1 to triage and 1 to sharerbkt@@eand Level
4. The nurse sharing between MOT and Level 4 was assigned to the MOTdavessaneant to
go across to Level 4 if the doctors needed medication. [Field hdteobservational process
mapping, MOT area]

| observed escorts moving patients to the main corridor to transfer them to the waudse. @as
required to accompany patients but... only two nurses had comeko[fietd notes 27,
observational process mapping, Level 4]

... on the previous shift there were only four nurses...there were 14 admisgionse avas
required to go with the transfers but because of the shortage, ixtnamely difficult. ... The
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Barrier: Limited nursing roles and skill us

Facilitator: Nursing support staff

registrar told me that in the end the nurse in charge had managed tdhgpagents transferre-
eby leaving no nurses in the critical area. She said the nurse in charge leftstie tkeydangerous
drugs cupboard with her so she could access medication whilel lieeasther nurses transferre
the patients. [Field notes 7, non-participant observations]

The nurse ... decided that the patient should be triaged to MOT.. haufge] wanted the doctor
to review to decide if the patient needed an X-ray so that it could bebdéore the patient went
to MOT. Only the doctor could write the request so the patientchadit because the triage
doctor was assessing other patients. [Field notes 20, observational prappsgm
registration/triage/Level 5 area]

Patient C came directly to the ENA (enrolled nursing assistant) and condpddiicieest pain. The
ENA sent her directly for an ECG ... When the patient returned the triage took her history
while the ENA did her vital signs... [Field notes 19, observational pronepping,
registration/triage/Level 5 area].

ED nor-clinical stafi

Barrier: Task prioritistion affects escol
availability

Facilitator: Clinical staff adopting escort
roles

The house officer ... called the registrar because he needed an escort to carry the patient
the escorts were in the process of transferring patients. He [senior housé aéfiaed to take
the patient across himself rather than wait for the escorts. [Field notes 16, dtnsalpabcess
mapping, Level 1-3]

ED external clinical an
non-clinical departments

Barrier: Inpatient doctors affect outfls

Barrier: Reliance on non-clinical
departments for reports

Facilitator: Clinical staff perform non-
clinical roles

...The patient had been referred to th-call medical team at 2:15¢ the POD [physician o
duty] reviewed the patient at 5:45am. [Field notes 18, observatiayadgy mapping, Level 1-3]

The HO [house officer] decided to request a CT scan for the patient. [Bloetloa radiologist at
3:10am to approve the CT... [the patient] went to the radiology deeattat 3:25am... the patie
waited for the CT report, which was not released before | left at 6:00am. [bieki26,
observational process mapping, Level 4]

The team leader was also waiting for a CT report for one of her patéetsold me she was
going to walk down to the radiology department to see if any reporésavailable. [Field notes
16, observational process mapping Level 1-3]
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Conceptual model of factorsinfluencing patient flow

The findings from the literature review and the primary study weregrarised in a
conceptual model of factors influencing ED patient flow (figure 5). The modielsbom the
existing qualitative literature by providing further insight axglanation into how identified
factors influenced patient flow. In the model, the findingsewe-organized into six
categories, based on a modified fishbone model [20]. Within the casgitre model
identifies specific factors that are considered either barrideciitators to patient flow.
Although the model classifies the factors into broad categories,fdses do not exist in
isolation. For example, while streaming and triage (Methods) createttaieous pathways
and was considered a facilitator of patient flow, the method is depemuéating sufficient
staff (Staffing) to allocate to each stream (People). Thus, the modelssisasithe findings
on the factors influencing ED flow and provides a structured approactdystanding

patient flow.

DISCUSSION

This study used qualitative methods, primarily observational pgonapping, to explore
patient flow in an ED in a developing Caribbean island. The finding®isttily are
consistent with existing literature from both developed and developing couRaasrs
common to other studies included a lack of inpatient beds and ahaésources, staff
shortages and impact of inpatient teams [21-27]. The transfer pliadke primary study
required detailed coordination and cooperation within and outside the EDva%
consistent with an American study that described similar challenges withtft@v of

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

In the primary study, clinically well ambulatory patients were assess chairs, facilitating
flow for this patient group. This is similar to a ‘fit to sit’ strategy in th€ where suitable
ambulance borne patients were placed on chairs on arrival to thd.EBe[$trategy also has
similar characteristics to flexible care areas or rapid assessmentescéabed in studies
conducted in developed countries [28,29]. These strategies involved the udicatiede
spaces to treat patients for whom trolleys were not consideoegsary. However, in the
current study, there were no formally documented departmental pdticiany of the

identified organizational work processes. For example, there werderaaailetailing which
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patients were appropriate for the flexible assessment option. Thesgisahay be
generalisable to other settings (or may already exist in some ®imftee primary study)
but standardization of the intervention, formalizing policies reducessguek and

unnecessary activity, ultimately supporting good patient flow.

The ED reconfiguration undertaken in the primary study also highlightedfthence of
design on patient flow, supporting the suggestion that design strategies shititédiefa
(effective) work processes while also demonstrating the imperafinwonsidering how
movement and activities of process users affect flow [30]. Using this apmbauld aid
decision makers when determining if restructuring the ED is a viable sttatagdress flow

concerns.

The nursing shortage and the limited use of nursing skills identified inithargrstudy, was
also a factor affecting flow in other emergency departments [22124N8rsing shortages
are common in EDs regardless of the setting [43]. However, nursing levelzioglay
countries are often further compromised because of migration ®eslaping to developed
countries [32]. The UK Royal College of Nursing states that safetiective staffing means
‘having enough nursing staff with the right skills and knowledge, in the pight, at the
right time’ [33]. Based on this, the ED case study had low safe nuraifitgesls. Nursing
roles such as emergency nurse practitioners are established irpddvedantries but are
less common in developing countries [34]. These are likely to beblaliredeveloping
settings but require legislation, education and professional suppproper implementation
[34].

Staff actions such as multitasking and role sharing were often in respanseetising
demands in the ED or perceived barriers to patient flow. This behaviouoteasin other
studies with staff manipulating ED space by re-distributing patiente&s sghat were less
busy or by staff persistently calling the external departments to remimcath@ut the reports
for investigations [21, 22, 35] However, while these actions may laaugdted flow, if they
become sustained or permanent, it may affect the staff ability flrpetheir primary roles,

which subsequently hinders patient flow.
Strengths and Limitations

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

Trinidad, which may not reflect the processes in all EDs in the country orsattiegs.
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Future research should focus on conducting larger studies acradsr aamge of settings to
validate the findings. The fieldwork was also conducted by a single obsencérmway lead
to researcher bias. However, several methods were used to miniimizskthThese included
a prolonged length of time in the field, triangulation of data using muttieods and data
sources, sharing of transcripts with other authors and validation ospro@ps 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 jowasegiot completely
explored. The limited use of verbatim speech in the informal conversationsavaffected
the reliability of this data. Additionally, participants may have adjusteir behaviour in
response to the observer’'s presence. However, the length of tingefiald, the nature of the
ED being an intense environment with staff who are likely to be constantlgiedcand the
high patient turnover, may have reduced this effect. This stisdydid not explore areas
such as organizational culture, professional relationships or power iroéslavhich may
provide additional insights into patient flow. Future studies, in amfdith exploring the
organisational patient flow process, may also benefit from incorpgratiw these areas

influence patient flow and the organisational process.

In conclusion, this study contributes to knowledge on emergency care reseeeh in
Caribbean and may be relevant to other developing countries. The findingperaatep
towards strengthening the ED in the local context, supporting the WHO emenggacy
systems objectives. The study findings also suggest #rat #ne common flow concerns
across settings; combining efforts has the potential to produce safuigbns. However,
future research is needed to validate the study findings usirey Erglies 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)

Patient arrives in
ED
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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- Transfer process
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Figure 5 Conceptual model of factors influencing ED patient flow
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