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Abstract

Background: Prolonged waiting times and high patient volumes are longstanding problems in
EDs is repeatedly reported across Australia and globally. As a result, there has been significant
amount of work to re-design care processes to improve waiting times, operation and flow and
crowding. The purpose of this review is to describe the scope of research that is available
assessing the relationship between ED crowding and patient outcomes.

Methods: A scoping review was conducted using as data sources: Embase, Medline (incl.
PubMed), CINAHL (via EBSCO), and the Cochrane library (via Wiley) and relevant emergency
medicine and nursing journals for studies published in the past two decades that pertained to ED
crowding and the patient outcomes. An iterative process was used to define the search strategy
for the review. The data extraction (and quality assessment) tool were developed a priori.

Results : The search identified 5518 articles. Ninety-eight (98) were included in the review:

1 audit, 28 before after interventional studies, 9 case control, 19 prospective cohort, 23
retrospective cohort, 1 quasi experimental, 1 quasi randomised 13 RCT and 1 non- RCT of
performance improvement data. In addition 11 systematic reviews were included. Methodologic
quality was moderate with weaknesses in the reporting of study design and methodology. Overall
18 various outcome measures were analysis in the papers. All papers measured ED LOS, followed
by wait time.

Of titles identified from the academic literature 98 were relevant with one-third of the papers from
Australia followed by USA (28.5%) and (16%). The majority of the analysed triage, nursing scope
of practice and fast track. Very few documents were found to investigate care coordination and
various discharge streaming models.

Conclusions: ED congestion is a major patient safety concern associated with poor patient
outcomes. Interventions and policies are needed to address this significant problem. This review
details the patient outcomes associated with various models identified to address ED congestion.
Study results are relevant to medical professionals and ED administrators as well as those
seeking care in the ED.

Keywords: access block, patient flow, ED congestion, models of care, ED LOS, DNW and ED re-
presentation.
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Introduction

Emergency department (ED) crowding is a worldwide issue in all heathcare systems and is
associated with the increased incidence of several adverse outcomes.™® A systematic review
identified 71 unique measures and classified them according to a commonly used conceptual
model of ED output.” Although the etiologic of ED congestion is complicated, it can be divided
into three aspects: the input, throughput and output of ED patients.

The input of patients (ED visits) has increased significantly over the past two decades and
because modern EDs can diagnose and treat a much wider range of patients compared to

20 years ago, it is unlikely that the trend in patient visits will decline in the near future. The
destination of patient disposition is mostly either home or stay at hospital. The process of ED
admission is often difficult and patients need to wait and receive treatment in the ED. However,
access block, excess block, output of patents is not an issue that can be easily tackled by

the ED alone. In order to balance admissions and discharges, a larger scale of planning and
coordination is needed. For example, health system administrations need to distribute available
beds according to patient flows, different specialities, staffing changes and seasonal fluctuations.

Because patient input and output processes are often related to broader healthcare issues the
throughput process is therefore left to be the main focus of researchers of ED congestion. An
important indicator of the patient management process in the ED is length of stay (ED LOS). ED
LOS has been identified as a cause as well as a result of ED congestion.

Method

Following compilation of themes and topics considered relevant to the field, searching was
carried out in with the focus on ED throughput defined as the internal processes that promote

of effect patient movement.® This is an accepted stage for all scoping reviews as it seeks to
establish optimal balance between sensitivity and specificity. This is important conceptually,

to finalise the scope of the review and pragmatically, to ensure that the review is feasible within
the available time and resources. A final search strategy was then developed to retrieve evidence
relevant to the whole subject area. This final search aimed to identify slices of the evidence but
was designed to be more focussed producing a higher yield of relevant papers and was therefore
more time effective to review. The information specialist searched the electronic databases
Embase, Medline (incl. PubMed), CINAHL (via EBSCO), the Cochrane library (via Wiley). Searches
were conducted in August 2017 covering the period January 1997- August 2017.

Extracted titles and abstracts were screened by one reviewer on criteria noted in Box 1. Each title
or abstract was reviewed and deemed relevant, no relevant or containing inadequate information
for coding. To operational the brief peer-reviewed literature were included if they described the
impact of the interventions on key performance indicators and outcomes, such as ED LOS, DNW
and ED re-presentation rates. Studies that failed to discuss outcomes or the impact on ED flow
and or hospital congestion were excluded from the review. Full text articles that met inclusion
criteria were retrieved. Data extracted from the final articles included author, country, sampling,
method/s and implications for practice.
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Box 1: Search strategy and literature selection process.

e Databases: Medline, CINAHL, Cochrane, Embase and Google Scholar searches.
e International and national emergency medicine journals between 2015-17.
e Reference list of selected papers.

Databases
searched

e Full text articles published in English within date restrictions inclusive of 1997-2017.
e Qualitative, quantitative or mixed methods studies with focus on ED throughput defined
as the internal processes that promote or effect patient movement through the ED.

Inclusion
criteria

e Unpublished or ongoing research, conference abstracts, non-primary research (such as
letters to the editor, editorials etc) case studies not evaluating. interventions; research no
in English, anonymous articles- or unclear authorship & publication date were outside
specified timeframes (1997-2017).

e Systematic reviews were not excluded from the review.

Exclusion
Criteria

e Relevant details distilled and recorded.

Quality e Papers were included if sufficiently well designed peer reviewed, from reputable sources
Assessment or contributed to by experts in the field of emergency medicine, nursing, health policy or
health system finance .

e Articles were systematically examined and categorised into major themes associated with
models of care, and factors that appear to be driving changes within the ED.

The distilled data were synthesised using narrative summaries and analysed thematically
to identify and describe the main factors affecting models of delivering emergency
healthcare.

Synthesis

Results

Box 2 depicts article elimination process. The initial search retrieved 5518 articles and or
abstracts. All duplicates were removed. The title of each article was then screened for relevance.
Titles that were not relevant to the key focus areas around ED throughput were excluded from the
study. The remaining abstracts and full articles were then screened for potential inclusion in the
review, based on inclusion and exclusion criteria. A total of 98 were included. The characteristics
and findings of these papers are summarised in Appendix 4. These comprised a variety of
method logical designs ranging from before and after studies (n=28),%>* RCTs (n=13),3°4
prospective cohort study/s (n=19) #” 71 and retrospective cohort study/s (n=22).72%” The majority
of papers of the studies included in the review were conducted in Australia (n=36),10171921 22263537
38 44 47 50 54-56 61 63 63 6873757579 8081 83 8889 90-92 the USA (n=28),11 121820232527-3134364143 45575865 6682848593-97
UK (n=16)13 24 42 46 53 60 64 67 69 7176 89 99-102 and then Canada (n=8)‘14-16 3959778687 The remaining papers

were categorised from other Europe (n=7),3348495272103104 Asjg 70 Africa®' and New Zealand.® Most
were Single Site Studies (n=52).9-11 14-16 18 20 24-27 29 30 31 32 33 37 39 40-42 45 46 50 53 58 63-65 67 69 70 74-76 79 80 81 83 85 87

88909497 98 100 105
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From the database search the most predominately evaluated model of care is Triage with 30
papers |dent|ﬁed 4511121517-182122242527-303233 3439404647 515859 656970728496 97 99 100-102 followed by 23

papers categorised as Fast Track and Rapid Assessment studies.”131>19 21263248, 49 5254 61 6273-75 8185 90
103 105 Studies. The database Seal’Ch also Identlﬁed 161721385053 566063 67 76798083 888991929498104 papers
which could be categorised as Nursing Scope of Practice.

All papers (n=98) reported on EDLOS outcomes reported on included ED LOS. The majority of

papers (n=87) also reported on Wa|t time.9-19 21-23 25-30 32 34-44 46-49 51 52 54-59 61-71 73-77 79 80 82-87 89- 99 101-105
followed turnaround tlme (n=41)9-12 162426 293135394143 44 47 49 54-56 60 61 63 64 66-68 71757679 80 83 85-87 91-93 102

194 and left without being seen (LWBS)/ left without completing treatment (LWCT) (n=32).11 18192425
28-303437394258596162636870717483-8588919596101104106 The Characteristics and ﬁndings Of these papers
are summarised in Appendix 2, 4 & 5.

Sample size varied from 107 3¢ to 180,870 2°. Twenty—seven (27) studies °10141921242732333544 48 52
>76162687380818485939597100 were unclear as to the sample size.

Box 2: Article elimination process

Synthesis

e Records identified e Records included: e Full text articles e Papersincluded in
through database (n=5518) assessed for eligibility: synthesis: (=98 [plus
searching after e Records screened: (n=2924) 11: systematic
duplicates removed: (n=2924) o Full text artilces reviews])
(n=5300) o Records excluded: excluded with reasons:

e Additional records (n=4594) (n=2826
identified through

other sources: (n=218)

Discussion

This scoping review summarises the evidence on the effectiveness of a variety of models and
interventions aimed to address congestion in the ED. As ED crowding worsens, it is important
for departments to improve operations to promote patient throughput. This scoping review of
the academic literature shows that few and often methodologically limited studies have been
published concerning front end operational improvement strategies. Of those published only a
handful noted the effects of these strategies on patient outcomes.

Patient streaming is a way of directing flow so that patients with minor injuries orillnesses
can be seen in a separate area of the ED than patients with complex care requirements. The
most common example of streaming minor presentations is fast track. Streaming has been
reported to benefit all ED patients, not just those in fast track: with a number of studies in this
review indicating were patients were seen by a doctor more quickly following implementation
of streaming ED LOS was reduced as well as patients’ who did not wait for treatment following
streaming.
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Triage systems have traditionally been used to ensure that the most urgent patients receive
timely service. The majority of the studies included in this review have been able to demonstrate
that triage systems can also have a positive effect on patient flow, as measured by waiting time
and ED LOS. However not all triage systems are the same, and the types of services provided at
triage may influence these outcomes. Triage systems may be relatively simple seeking only to put
patient in order or priority or allocate appropriate services. Other more complex systems enable
simple treatment to take place at the time of triage, which could potentially remove a patient
from the que or increase efficiency of future treatment. The majority of papers that analysed team
triage concluding that dedicating a senior doctor in triage reduced the wait time for patients

to see a doctor, decreased LOS and lowered the proportion of left without being seen, leaving
without completing treatment. However the impact of patient satisfaction was inconsistent
across the studies identified. Triage systems may vary along the continuum until at some point
the intervention become extensive enough that the process becomes assessment and treatment
rather than triage.

Apart from triage, Fast Track & Rapid Assessment was the most studied intervention method
supported by the strongest scientific evidence. By fast-tracking patients with less severe
symptoms result in shorter wait times, ED LOS and fewer patients leaving without completing
treatment or being seen. It has been reported that implementation of computerised tracking
systems and whiteboard systems improves patient flow, shortens patient wait times, reduces
left without being seen rates as well as improving patient and staff satisfaction as well as
communication. Tracking systems (electronically) may be a useful addition to ED performance
improvement initiatives not only to further streamline practices but also capture metrics and data
to build on capacity and to continuously improve. Clearly, the use of these technologies together
with other communication technologies in the ED setting and their effect on outcomes has yet to
be fully explored.

In an attempt to address the growing ED population in the context of limited medical workforce,
the adaption to the scope of practice of nurses in the ED is being presented as a staffing option.
The results for the reviews included in this study suggest that the changing scope of the nurse,
especially when dedicated to seeing minor treatment patients have improved wat time and ED
LOS as well as improve patient satisfaction with little to no impact on quality of care. For the low
acute patients in congested EDs as well as rural hospitals, the extension of the scope of practice
for nurses may represent a viable and effective option allowing optimal use of limited physician
resources and improving access to emergency care for the population.

In response to escalating workloads and waiting times and deteriorating patients, an attempt
to shorten ED LOS, the scope of practice of nurses has expanded to allow nurses to initiate
investigations and interventions including blood tests, analgesia and x-rays. The studies
included in this review found that the majority of papers analysing nurse initiated analgesia,
blood tests and x-rays found decrease to pain assessment, reduced length of stay and improved
patient satisfaction.

Medical Assessment Units staffed by multi-disciplinary teams led by acute medical physicians
have the potential to improve the quality and safety of care of a significant proportion of acutely
ill patients presenting to hospital. Also, Short Stay Units have been co-located with many EDs

to reduce LOS in the ED. These units accommodate patients requiring more time in the ED. The
systematic reviews and the single study included in this scoping report show that short stay units
and observation wards have the potential to benefit patients reduce LOS, improve efficiency of
the ED.
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Limitations

There are a number of limitations of the studies included in this review making definitive
recommendations from the literature difficult to make. Given the time constraints of this scoping
review, the strengths of this review include the comprehensive search strategy, eligibility criteria
and standardised data extraction. The principal weakness of the review is the variability in

study design and methodologic quality of included articles. The included papers varied in the
quality of descriptions of methodology (ie: principally most studies were single site), outcomes
assessment and reporting of measure specifications may have resulted in misclassification of
measures. However the three measures with the most evidence of a link to quality — ED LOS,
waiting time and/ or turnaround time- are relatively straightforward measures. Slight differences
in data collection of reporting between studies likely would have not altered the conclusion of the
review. Itis also acknowledged that the results of this review are limited to the measures studied
and that there may have bene better choice of measures and or evidence hierarchy assessment
than those that have been identified. Finally the number of included studies did not undergo any
guality assessment

Conclusions

Worldwide, ED congestion is a problem that is demanding hospital administrators and policy
makers understand the complexity of front end hospital services and understand the impact
of congestion has on a patient journey. The review indicates there is a plethora of literature
available indicating the deleterious effects of ED congestion on patient outcomes. Improving
access and flow is important with patient safety remaining of paramount importance.

The scoping report has evaluated key initiatives introduced to improve patient flow in EDs. Based
on the papers reported, it seems that there is a significant body of models of care and strategies
to manage ED congestion literature. The existing streaming, care processes and analysis of ED
crowding is most frequently linked to quality of care measures such as the time of patients in the
wait and their LOS in the ED.

The review identified that strategies are often limited in applicability from one institution

to another. However there do appear to be some overarching alterations in behaviour and
management that could serve to better assess, treat and flow patients through the ED. Useful
strategies include improvements in triage (and registration), nurse initiated actions, fast track
and point of care testing. The result of this review also highlight important gaps in knowledge
with respect to the relative importance in knowledge with respect to the prioritisation of care
processes and outcomes and the association between congestion and the quality of care in
specific populations and settings. For example the majority of studies took place in large urban or
suburban tertiary EDs. However the studies that included smaller EDs identified some differences
in the link between crowding measures and quality between the ED settings. Also disparity in

ED evaluation and treatment were identified based on factors including sex, ethnicity, and age.
Finally the review highlights the need for the prioritisation of care process and outcomes to drive
routine measurement to support quality improvement focused on crowding and quality of care.

The results of this review have important implications on future research on the measurement and
alleviation of ED congestion. Further research, potentially incorporating a meta-analysis is needed
to investigate the impact of various models of care designed for the admission and discharge
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components of a patient journey from the ED. Innovations continue to emerge and each must be
systematically and rigorously tested and evaluated.
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Appendices

Appendix 1: Abbreviations

A&E
ACS
ADL
AHR
AMAU
AMU
AMU
ATS
BA study
ccT
CGA
(o]
CIN
cT
CTAS
DDR
DFT
DNA
DNW
DR
ECG
ED
ED NPC
EDTU
EHR
EMS
EMW
EP
EPIX
ES
HITH
Hr/s
ICU
KPI
LOE
LOS

accident and emergency

acute coronary syndromes

activities of daily living

after-hours referrals

acute medical admissions unit
assessment medical unit

acute medical unit

Australasian triage scale

before and after study

clinical controlled trial
comprehensive geriatric assessment
confidence interval

clinical initiatives nurse

computed tomography

Canadian emergency department triage and acuity scale
direct discharge rates

discharge facilitation team

did not arrive

did not wait

doctor

electrocardiogram

emergency department

emergency department nurse practitioner candidate
emergency department treatment units
electronic health record

emergency medical service
emergency medicine ward
emergency physician

emergency physician-initiated x-ray
emergency services

hospital in the home

hour/s

intensive care unit

key performance indicators

level of evidence

length of stay



LWBS left without being seen

LWCA left without complete assessment
MAPU medical assessment and planning units
MATS minor accident treatment service

MAU medical assessment unit

MIN minute

MiU minor injury unit

MO medical officer

NHSD NHS direct

NHSDW NHS direct wales

NI nurse initiated

NIPP nurse initiated pain protocol intervention
NP nurse practitioner

oc office care

OR odds ratio

oT occupational therapist

ow observation ward

PACS patient acuity score

PAT physician assisted triage

PED paediatric emergency department

PHIL paediatric health information line

PIT physician at triage

PIT physician initiated

POCT point of care testing

POST patient off stretcher times

RAP rapid assessment program

RCT randomised controlled trial

REACT rapid entry and accelerated care at triage
RITZ rapid intervention and treatment zone
RITZ rapid intervention and treatment zone
RMA rapid medical assessment program

RN registered nurse

RR readmission rates

RTT rapid triage and treatment

SAW surgical admission ward

SC self-care

SHD Swedish healthcare direct

SSuU short stay unit

SWAT senior work up assessment and treatment
TAS telephone advice system
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Abbreviation

TENP
TLP

TLP

TLP
TRIAD
TTA
UAP
WR LOS

transitional emergency nurse practitioners
triage liaison physicians

triage liaison physicians

triage liaison physicians

triage rapid initial assessment by doctor
time to analgesia

unlicensed assistive personnel

waiting room length of stay

wait time

Appendix 2: Summary of main characteristics of included studies

Number ofncluded Studies

Country

Australia

Asia

Canada

Denmark

Italy

New Zealand
South Africa
Sweden
Switzerland
Turkey

United Kingdom
United States of America
Study Design
Audit

BA Study

Case Control

Non RCT
Prospective

Quasi Experiential
Quasi Randomised
RCT

Retrospective
Survey

Plus: Systematic Reviews
Setting

Care Coordination

Nn—xr\)'—\n—xn—-uoon—xg:

RN
(o)}

28
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Characteristic Number of included Studies

Fast Track (incl Rapid Assessment) 23
Medical Assessment Unit 4

Non-traditional beds 1

Nursing Scope of Practice 21
Physician Assistants & ED Scribes 4

Point of Care Testing 7

Short Stay Units 1

Streaming 4

Triage 30
Variables Measured

Did Not Wait 15
Disposition 20
ED Length Of Stay 98
Left Without Being Seen/ Left Without Completing Treatment 32
NEAT 7

Quality: Patient Satisfaction 27
Quality: Staff Satisfaction 8

Rate: Discharge 12
Rate: Mortality 11
Rate: Re-Attendance 12
Time To: Pain Relief, X-Ray, Antibiotics 18
Time To: Decision To Admit 25
Time To: Discharge 17
Time To: Dr / Be Seen 33
Total time: Treatment 20
Total time: Triage 30
Total time: Turnaround 41
Total time: Wait 87
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Appendix 3: Summary of primary papers reviewed and also included within a systematic review paper

Ardagh (2002)°
Aronsky (2008)°3
Asha (2013)%
Blank (2007)**
Boger (2003)%®
Boyd (2005)*°
Bruijns (2008)°!
Bucheli (2004)%>

Burnstrom
(2012)72

Byrne(2000)>
Chan (2005)**
Chang (1999)3
Cheng (2013)*
Choi (2006)*?

Considine
(2006)®°

Considine
(2006)28

Considine
(2008)*°

Considine
(2012)75

Cooke (2002)3
Cooper (2002)7¢
Darrah (2006)*®
Davis (2014)*°
Dinh (2012)%

Ducharme
(2009)””

Farkouh (1998)*
Finn (2012)"
Freij (1996)%

Fry (2001)

Fry (2005)°

Fry (2011)
George (1992)”

Goodacre
(2004)°

Abdulwahid Harding | Oredsson
(2016)
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v
v
v
v
v
v v
v v
v
v
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v
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v
v
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v
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v
v
v
v
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Abdulwahid Crawford
(2016) (2014)

107 109

Gordon (2008)5” v
Gouin (1997)18 v v 4
Han (2010)8

Hendriksen v v v 4 v
(2001)*

Holyroyn (2007)* v
leraci (2008)®" 4 v

Imperato (2012)*®

Kelly (2005)°* v

Kilic (1998)*% v

Kocher (2012)*2 v

Kwa (2008)** v

Lee-Lewandrowski
(2003)*°

Lindley- Jones
(2000)%°

Lutze (2011)* v v

Malbrook
(1998)1*°

Mallett (1990)! v

Muntin (2011)°4 v

Murray (1999)* v

0’Brien (2006) v v v

Parris (1997)¢ v v
Partovi (2001)%’ v v

Patel (2005)* v

Patel (2012)%3

Paulson (2004)8* v v v

Richardson
(2004)?2
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Rogers (2004)% 4

Rogg (2013)% v

Rydman (1998)%¢ v v
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Sethuraman v 4 v
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Shetty (2012)¢¢ v
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Appendix 4: Data extraction of systematic literature review of studies reporting on models of care to address ED congestion and manage patient flow.

tcome were obtained from
ally allocated to

antibiotics

ility for at least one key outcome
Time to: Decision to admit

The groups were similar at baseline regarding the most
The study provides both point measures and measures of

Eligibility criteria was specified
Allocation was concealed
important Prognostic indicators
Measures of at least one key
more than 85% of the subjec
Did Not Wait

Rate: Re-attendance

Quality: Staff Satisfaction
Time to: analgesia, x-ra

Time to: Dr/ Be seen

Turn around time

- M%da?LOf - -

Care Co-ordination Team

Bronstein, Impact of a social work care ~ Care Co- ~ RCT of patients (n=107) ~ Determine whether there is a Study suggest that social workers can play an v v
2006, USA*  coordination intervention ordination  receiving the social worker — significant difference within 30 integral role in post hospitalisation care coordination/
on hospital readmission: a Team intervention after hospital  readmission rates between patients  Social workers are uniquely trained in facilitation and
randomised controlled trial. discharge over 40 month  receiving usual care post discharge  team building which are essential to the emerging
study period. and those receiving intervention ~ demand for inter-professional collaborative teams
health professional. in healthcare coordination. Although social worker's
contributions to healthcare are well established their
roles in care coordination and some other aspects of
healthcare delivery need further clarification.
Caplan, 2004, Arandomised, controlled trial ~ Care RCT (n=739) over 18 month Determine the effects of CGAand ~ CGA and multidisciplinary intervention can v v v
Australia® of comprehensive geriatric Co- period of patients aged 75  multidisciplinary intervention on improve health outcomes of older people at risk
assessment and multidisciplinary ordination ~ and older discharged home  elderly patients sent home from  of deteriorating health and admission to hospital.
intervention after discharge of ~ Team from the ED who received  the ED. Patients aged 75 and older should be referred for
elderly from the emergency coordinated/ implemented CGA after an ED visit.
department - the DEED Il study. recommendations
compared to a group who
received usual care: single
site.
Seow, 2014,  Impact of community based, ~ Care Co-  Retrospective cohort study ~ To determine the pooled effectof ~ Community based specialist palliative care v v v v v v
Canada® specialist palliative care ordination ~ (n=6218) patients who exposure to one of 11 specialist ~ teams, despite variation in team composition and
teams on hospitalisationsand ~ Team received specialist palliative palliative care teams providing geographies, were effective at reducing acute care
emergency department visits care teamsover 2 year  services in patients’ homes. use and hospital deaths at the end of life.
[ate in life and hospital deaths: a study period compared to
pooled analysis. those who received usual
care.
Fast Track
Ardagh, 2002, Effect of a rapid assessment  Rapid BA study comparing To test the hypothesis that triaging ~ The rapid management of patients with problems v vv v vVvV
NZ° clinic on the waiting time to assessment implementation of RAC ~ certain ED patients through RAC  which do not require prolonged assessment or
be seen by a doctor and the over 5 week study period:  improves WTs, ED LOS for all decision making is beneficial not only to those
time spent in the department, single site. patients presenting to the ED. patients, but also to other patients sharing the same,
for patients presenting to an limited resources. During the five control weeks a
urban emergency department: a total of 2204 patients attended the ED. There was no
controlled prospective trial. significant difference in the distribution across triage

categories between the RAC and non-RAC periods.
The WTs to be seen by a doctor show no difference at
Triage 2 and 3 and a difference of several minutes for



Author

Askel, 201,
Turkey'?

Bucheli, 2004,
Switzerland®?

Combs, 2007,
Austalia™

Considine,
2012,
Australia™

Model of
Care

Title of Paper

Effects of fast-track in Fast Track
a university emergency

department through the National

Emergency Department

Overcrowding Study.

Reduced length of stay in Fast Track
medical emergency department

patients: a prospective controlled

study on emergency physician

staffing.

Evaluation of fast track. Fast Track

Rapid intervention and treatment Rapid
zone: Redesigning nursing
services to meet increasing
emergency department demand.

- . -

The prospective cross
sectional study over 13 day
study period of FT area in
a hospital.

Prospective cohort study of
implementation of internal
medicine residents during
evening shift.

Retrospective cohort study
over 1 year study period of
data throughout the change
process and demonstration
of effectiveness of
implementing FT into the
ED.

Cohort study of data

assessment from audit of patient

records (n=193)from a
3-month period evaluating
emergency nurses' role

in a specific ED demand

management system: RITZ:

single site.

Determine whether FT area a high
impact solution for the problem of
ED overcrowding and to find the
effects of FT of patient satisfaction,
costs, WTs of patients in triage area
and total LOS.

Evaluate whether the addition

of a physician would decrease

the total ED LOS review the

effect of implementing an
additional physician in the patient
management process of a medical
ED as a single measure.

Evaluate the effectiveness of
introduction FT in the ED.

Evaluation of the role of ED
nurses in a specific ED demand
management system.

randomly allocated to groups

Allocation was concealed

ibility criteria was specified
Measures of at least one key outcome were obtained from

The groups were similar at baseline regarding the most
important Prognostic indicators

more than 85% of the subijects initially allocated to groups
The study provides both point measures and measures of
variability for at least one key outcome

Did Not Wait
ED Length of Sta

Triage 4 and 5 categories. The times patients spent
in the ED also show no difference for Triage 2 and 3
and about 20 to 25 minutes advantage for RAC-week
patients in Triage categories 4 and 5.

Owing to FT, overcrowding in the emergency v
department was lessened. It also improved
effectiveness and quality measures.

An additional physician significantly reduced the v
LOS of medical emergency department outpatients

LOS ED outpatients was significantly reduced in

the prospective analysis of the medical ED patient

management process with the implementation of an

additional physician working on the evening shift.

Following the implementation of FT, the “DNW” v
rate decreased over a 12-month period from

10% to 5.4%, without a detrimental impact on
treatment times for the patients with serious
ilnesses and injuries. Furthermore, FT resulted

in patients with minor injuries or illnesses being
seen, treated and discharged within 2 hours of
presentation. Indeed the journey time decreased for
all Emergency Department patients. As a result of
FT, the Emergency Department waiting area is less
congested and staff morale has increased. A further
consequence of FT is that nurses are providing more
advanced clinical services to patients.

Designation and qualifications of RITZ nurses made v
little difference to WTs and ED LOS. There were

disparities between documented and observed

nursing practice, so further evaluation of emergency

nursing care should use a multi-method approach.

Specific documentation and communication systems

for areas of the ED that manage large volumes of

patients with low complexity problems warrant further

research to determine the balance between safe

patient care and optimizing patient throughput.
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Considine,  Effect of emergency department Fast Track ~ Pair matched case control  To measure the impact of ED fast ~ Median ED LOS for non-admitted patients was 132 v Vv v v
2008, fast track on emergency design in a public teaching  tract on ED LOS for non-admitted ~ minutes (interquartile range (IQR 83-205.25) for
Australia® department length of stay: a hospital of patients treated  patients without compromising WTs  controls and 116 minutes (IQR 75.5-159.0) for cases
case-control study by the ED FT over 3 month - and ED LOS for other ED patients.  (p=0.01). Fast-track patients had a significantly higher
period compared with incidence of discharge within 2 h (53% vs 44%,
patients treated by the p=0.01) and 4 h (92% vs 84%, p,0.01).
usual ED process (n=822):
single site.
Considine, Effect of clinician designation on Fast Track  Retrospective audit of To examine the effect of clinician ~ Clinician designation does impact on WTs and, to v v v
2010, emergency department fast track patients (n=8714) managed designation on ED FT performance. a lesser extent, ED LOS for patients managed in
Australia™ performance. in the FT area of a hospital ED FT systems. Future research should focus on
over 12 month study period: obtaining a better understanding of the relationship
single site. between clinician expertise, time-based performance
measures and quality of care indicators.
Cooke, 2002, The effect of a separate stream  Fast Track  BA study of patients Evaluation whether a separate New patients (13918) were seen during the 10 week v v
UK for minor injuries on accident attending ED (n=13918)  stream for minor injuries can study period; 7117 (51.1%) in the first five week
and emergency department over 10 week study period  produce an improvement in the period and 6801 (49.9%) in the second five week
waiting times. measuring impact of number of frauma patients waiting  period when a separate stream was operational.
implementation of separate - over an hour of about 30%. Recorded time to see a doctor ranged from 0-850
stream system. minutes. Comparison of the two five week periods
demonstrated that the proportion of patients waiting
less than 30 and less than 60 minutes both improved
(p<0.0001). The relative risk of waiting more than one
hour decreased by 32%. The improvements in WTs
were not at the expense of patients with more urgent
needs.
Copeland, A Daytime Fast Track Improves  Fast Track  BA study investigating To determine if implementation Implementation of FT in a medium volume community v v VvV v
2015, Throughput in a Single implementation of single  of an ED FT in a single physician  hospital with single physician coverage can improve
Canada™ Physician Coverage Emergency physician coverage FT coverage setting would improve  patient throughout by decreasing WT and LOS
Department. over two year study period: - WTs for low-acuity patients without  without negatively impacting high acuity patients.
single site. negatively impacting those of higher
acuity.
Darrab, 2006, How does fast track affect Fast Track  BA study comparing impact The study was to determine whether A dedicated FT for CTAS 4/5 patients can reduce v v v
Canada' quality of care in the emergency of implementation of FTin  a dedicated FT for less urgent the LOS and the left-without-being-seen rate with
department? an ED over 1 week period  patients; the time to assessment  no impact on CTAS 3 patients seen in the main
(n=368): single site. for urgent patients, the LOS for less  emergency department.

urgent patients, and the left-without-
being-seen rate.
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Dinh'% Evaluating the quality of care  Fast Track ~ Observational cohort Report quality of care delivered Patients received high quality of care in this FT v v v vvv v Vv
delivered by an emergency study (n=320) over 1 year by ED FT where both doctors and  unit where both nurse practitioner and doctors
department fast track unit with study period of outcome of - emergency nurses treated patients. - treated patients. Emergency nurse practitioners
both nurse practitioners and patients to FT: single site. were associated with higher patient satisfaction. FT
doctors unit such as these that manage all low complexity
emergency patients delivery high quality care.
Combining medical and nap experience may be the
optimal model of care in Australian FT units.
Fry, 2011, A 12-month evaluation of Fast Track ~ Prospective observational ~ The aim of this study were to: The study provides evidence that TENPs can v v v v v
Australia® the impact of Transitional study over 12 month study  describe patient demographics enhance emergency service delivery outcomes and
Emergency Nurse Practitioners period of patients managed and conditions managed within the  provide comparable, safe, timely, efficient patient care
in one metropolitan Emergency TENP (n=5249): single site. TENP model; examine the efficiency and management. Greater capacity building of this
Department. and safety of TENP management;  workforce is needed to meet future service demands.
and evaluate the impact of the
TENP role on the delivery of
emergency services.
leraci, 2008,  Streaming by case complexity: ~ Fast Track  Retrospective before To evaluate a patient flow streaming Key features in the success of the system included v v v
Australia®" evaluation of a model for after interventional study  system within a teaching hospital’'s  use of dedicated senior staff for FT patients, and
emergency department Fast comparing implementation  ED, using functional principles to  quarantining of clinical resources. The ED aiming to
Track. of a FT. single site. separate patients into two streams  improve their WTs and throughput should consider
on the basis of complexity rather  using complexity as a key criterion for triaging
than acuity, severity or disposition. ~ patients into separate streams. A low-complexity
patient stream in the ED provides an ideal focus for
advanced nursing practice.
Kilic, 1998,  Prospective, double-blind, Fast Track Quasi randomised study ~ Determine the effectiveness of FT  The study was relatively small with 143 patients in the v v v
Turkey'® comparative fast-tracking trial (n=273): FT was used inan ED. study group and 126 patients in the control group. WT
in an academic emergency every other day during the was significantly reduced with FT.
department during a period of daytime for a month.
limited resources.
Kwa, 2008,  Fast track: has it changed Fast Track  BA study of all patients To determine whether the During its operational hours, FT managed 14.9% v v v v v v v
Australia® patient care in the emergency dyeing a 6 month period infroduction of a designated fast-  of all patients presenting to the ED. There was
department? to evaluate the impact of a  track area altered the time to care ~ a significant increase in the proportion of all ATS
FT area. and patient flow in an Australian 4 patients seen within their target times (77.8%

mixed adult and paediatric ED. t0 79.9%, p < 0.001). There was a trend towards
improved performance in ATS categories 2, 3 and 5.
Median patient WTs were significantly decreased in
ATS 4 (24 t0 22 min, p < 0.001) and ATS 5 (27 to 25
min, p < 0.05), but increased in ATS 2 (3 o 4 min, p <
0.05). No deterioration in performance or WT for ATS
1 was shown. There was a decreasing trend in
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the proportion of patients who DNW to be assessed
by a doctor in ATS categories 4 and 5. These
improvements occurred despite a 12% increase

in patient attendances and no change in medical
staffing levels.

Measures of at least one key outcome were obtained from
more than 85% of the subijects initially allocated to groups
The study provides both point measures and measures of

The groups were similar at baseline regarding the most
variability for at least one key outcome

important Prognostic indicators

Did Not Wait

ED Length of Sta
Rate: Re-attendance
Turn around time

Lutze,2011,  Areview of the transitional Fast Track ~ Prospective cohort study  Explore the TENP model as it NPs have demonstrated significant impact on patient v vv v v v v v
Australia® emergency nurse practitioner. of two hospital sites over  applied to practice working across  outcomes and timely service. Transitional NP roles

2 consecutive years fora  two urban ED to identify the have been shown to be safe and appropriate in

three month period. demographic characteristics of the  tertiary referral hospitals throughout.

TENP managed patients and if
TENP patients were appropriately,

safely and timely managed.
O'Brien, 2006, Impact of streaming 'fast track' ~ Fast Track  Prospective study over 12 Assessment of the impact on patient Streaming FT patients in the emergency department vv vV v
Australia® emergency department patients. week period of patients ~ flows of a FT system implemented  of an Australian tertiary adult teaching hospital
identified at friage who in the ED at hospital which dealt  can reduce WTs and LOS for discharged patients
were assessed to be likely  with relatively few low acuity without increasing WTs for admitted patients, even
discharged (ATS category ~ patients. in an ED with few low acuity patients. The FT area
3,4 5) were treated in a managed 21.6% of all patients presenting during its
separate FT area by ED hours of operation. There was a 20.3% (18 min;
medical and nursing staff 95%Cl -26min to —10 min) relative reduction in the
rostered to work exclusively average WT and an 18.0% (41 min; 95%Cl -52min
in the area. to-30 min) relative education in the average LOS
for all discharged patients compared with the same
period the previous year. Compared with the 12-week
period before the FT trial, there was a 3.4% (-2.1
min; 95%Cl -8 min to 4min) relative reduction in the
average WT and a 9.7% (-20 min; 95%Cl =31 min
to -9 min) relative reduction in the average LOS for
all discharged patients. There was no increase in the
average WT for admitted patients. This was despite
major increases in throughput and access block in the
study period.
Sanchez, Effects of a fast-track area Fast Track ~ Retrospective cohort study  To determine if a FT area improved ~ The opening of a FTA improved ED effectiveness, v v v v v vvv
2006, 1549%  on emergency department over 12 month period ED performance. measured by decreased WT and LOS, without
performance. before and after FT was deterioration in the quality of care provided, measured
implemented: single site. by rates of mortality and revisits.
Sethuraman,  Effect of a rapid assessment  Rapid Before study to evaluate the To measure the impact of the RAP Data from 990 visits (in 2004) and 1010 visits v v v v Vv vy
2011, program on total length of assessment impact of the RAP initiative ~ initiative ina PED on WTsand ED  (in 2005) indicated similar age, sex, seasonal
Australia® stay in a pediatric emergency on the overall LOSinthe  LOS. distribution, and weekday distribution. The total

department. ED. Data acquired (n=2000) median LOS decreased by 37 minutes with RAP (103
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through a retrospective [interquartile range [IQR, 57Y187] minutes in 2005
review of both medical vs 140 [IQR, 78Y234] minutes in 2004, p=0.001)
charts and an electronic but only among lower triage categories. Median
database: single site. door-to-physician time decreased by 20 minutes with

RAP (15 [IQR, 7Y29] minutes in 2005 vs 35 IQR,
18Y72] minutes in 2004, p=0.001) among lower triage
categories. The LOS was reduced both in admitted
and discharged patients with no difference in the
boarding times or admission frequencies.

Shetty, 2011, ~ Senior Streaming Assessment ~ Senior-led  BAstudy evaluatingthe ~ Assessment of the implementation  In total, 11 408 and 11 845 patients were included VvV vv v VY v vv v
Australia®® Further Evaluation after team friage  impact of a new model of intra-departmental strategies to i the study periods pre- and post- intervention,

Triage zone: a novel model of of care - SAFE-T-some  streamline patient flows and employ respectively. Time to physician KPI improved from

care encompassing various concept on ED performance innovative strategies to achieve 72.5% to 84.1%. Did-not- wait rates dropped from

emergency department indicators and statistical  best outcomes. Implementation of ~ 10.7% to 9.6% (p =0.02) and off-stretcher times for

throughput measures. outcomes. evidence-proven ED throughput ~ ambulances KPI improved from 74.5% to 79.5%

measures may serve tothatend.  (p <0.001). ED LOS dropped most significantly
for Australasian Triage Scale categories 3 and 4
(14.3% and 11.8%, p-values <0.001). These results
were achieved despite worsened AB and hospital
bed-occupancy rates during the intervention period

(+3.9% and +6.7%).
Tsai. 2012, Rapid medical assessment: Rapid BA study investigating the  Investigation of the impact of a RMA s an effective way to improve patient flow and v v v v
Australia® improving pediatric emergency ~ assessment implementation of a RMA: ~ RMA on patient flow and left without reduce the LWBS rate. A decrease in the LWBS
department time to provider, single site. being seen rates in a paediatric ED. rate allows the ED to provide healthcare to these
length of stay, and left without RMAis designed to evaluate and  potentially high-risk patients.
being seen rates. discharge uncomplicated patients
quickly or initiate diagnostic workup
and treatment before the patient is
placed in an ED bed.
Bouman, 2017, Effects of an Integrated 'Fast ~ Fast Track  Prospective, multi-centre, ~ The effects on health related Both FT and Care as Usual rehabilitation programs v v vvvvy
Italy*® Track ‘Rehabilitation Service for non-randomised controlled  outcomes of a newly-developed  were effective in that multi- trauma patients improved
Multi-Trauma Patients: A Non- study over 3 years study  rehabilitation program, called their functional status and quality of life. A faster
Randomised Clinical Trial in the period (n=132). ‘supported FT multi-trauma (maximum) recovery in functional status was
Netherlands. rehabilitation service’ (FT), were  observed for FT at 6 months compared to 9 months
evaluated in comparison with for Care as Usual. At twelve months follow-up no

conventional trauma rehabilitation  differential effects between treatment conditions were
service (Care as Usual). found.
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Time

Elder, 2016,  Improving emergency Medical  Retrospective comparative ~Explore the impact of incorporating  Placing a physician at triage and implementing a v v v v v
Australia™ department throughput: An Assessment study over 2 seasonally  a physician at triage (PAT) and medical assessment unit were viable models.
outcomes evaluation of two Unit matched 3 week periods  the implementation of a medical
additional models of care. over 2 years: single site.  assessment unit (MAU) on
emergency department (ED) patient
throughput.
Vork, 2011, A medical admission unit Medical Before after analysis of To determine the impact of MAU.  The establishment of the MAU improved efficacy v v v
Denmark®  reduces duration of hospital stay Assessment hospital data over two year at the hospital owing to reduction in the length of
and number of readmissions. ~ Unit study period comparing hospital stay and the number of readmissions.
impact establishment of As judged from mortality rates and indicated by
MAU: single site. readmission rates, neither the quality of treatment
nor patient safety was compromised in a setup,
where patients with suspected cardiac diseases
are admitted along with patients suspected to suffer
from other internal medical diseases. The dynamics
between multidisciplinary physicians and nurses
seems to improve when they are working close to
each other in a setting where team spirit evolves.
Wanklyn, Slowing the rate of acute Medical  Prospective cohort Evaluate the impact of the opening  Direct discharge rates at 24 h increased from 3.6 24 v v v vV vV
1997, UK medical admissions. Assessment (n=1277) 3 study periods  of medical receiving room (5 to 29% in period 2 (p=0.001) and 15% in period 3
Unit over 2 years. bed unit for assessment of acute  (p=0.001). Re-admission rate at 4 weeks decreased
medical referrals). Became from 13.3 o 6.0%. Improved appropriate bed usage.
operational in 1993. Rearrangement High level of general practitioner satisfaction.
of middle level staffing for each of
the study periods.
Yoon, 2003,  Analysis of factors influencing ~ Medical ~ Retrospective cohort study To evaluate ED LOS as a measure  The findings from the survey suggested that despite % v vV
Canada® length of stay in the emergency  Assessment (n=894): single site. of ED throughput and crowding. ~ some variation in staffing and procedures, MAU
department. Unit seem to be well established and a promising means

of decreasing ED access block. Future comparative
study is required to evaluate further the effect of MAU
on ED access block and ED LOS. Delay in transfer
of patients from the ED to the MAU was common.
ED crowding remains an issue CTAS KPI and ED
processing times are useful benchmarks to evaluate
health service deliverables. The medical service

to the majority of MAU was provided by General
Medicine physicians and cover was reduced at
weekends. In the majority of MAU the emphasis on
function was facilitating discharge of patients rather



Author Title of Paper

Non - Traditional Beds

McNaughton,
2012, USA®

ED crowding and the use of
non-traditional beds.

Nursing Scope of Practice

Blank, 2007,  Improving patient safety in the

USA% ED waiting room.

Boyd, 2005,  The efficacy of structured

Australia®  assessment and analgesia
provision in the paediatric
emergency department.

Byrne, 2000,  An evaluation of the care of

UK™ patients with minor injuries in

emergency settings.

Model of :
- .

Non-
traditional
beds

Waiting
room nurse

NI
analgesia

Traditional

ED, MATS

and Nurse

Practitioner
MIUs

Retrospective cohort study
of visits (n=19239) to ED
over 1 year study period.

Evaluate the relationship between
ED bed assignment (traditional,
hallway, or conference room bed)
and the duration of ED evaluations.

To evaluate the effectiveness and
impact of the triage nurse not only
undertaking initial triage but with
overseeing the waiting area and
reassessment of patients.

Survey (n=110) triage
nurses to log only the
patients for whom their
reassessments resulted in
a 'save'(intervening and or
changing the acuity rating
of the patient/s and impact
on left without being seen):

single site.

Prospective intervention  To evaluate if a structured pain
study conducted over 3,  assessment tool together with NI
2-month periods of all analgesia protocols improve uptake
paediatric attendances and time to analgesia for children
(n=151), within triage presenting to the ED with minor
category group 3-5and  musculoskeletal injuries.

peripheral imb injuries
within 3 timeframes: single
site.

Prospective study (n=181)  To evaluate three models of ED
measuring LOS, patient ~  care for patients presenting with
satisfaction and WTs, length minor injuries to traditional ED,
of time for first consultation, MATS and NP MIUs.

time to consultation, time

randomly allocated to groups

Allocation was concealed

ibility criteria was specified
The study provides both point measures and measures of

more than 85% of the subjects initially allocated to groups
variability for at least one key outcome

The groups were similar at baseline regarding the most

important Prognostic indicators
Measures of at least one key outcome were obai

Did Not Wait
ED Length of Sta

than managing patients with high acuity of illness.

Use of non-traditional beds is associated with v
increases in mean ED evaluation time; however,

these increases are small and may be further

minimized by restricting use of non-traditional beds to

patients with specific chief complaints. Non-traditional

beds may have a role in improving ED throughput

during times of crowding.

The waiting room nurse is well positioned to initiate v v
analgesia, order simple x-rays, order and take

pathology, reassess patients who have waited for

extended periods. The waiting room nurse has

been found to report a reduction in patient LOS, the

number of adverse incidents in the waiting room, a

reduction in the number of patients who have left

without treatment as well as higher level patient

satisfaction.

The use of a nurse initiated, oral analgesia protocol v
for treatment of children with mild to moderate injury
can significantly increase analgesia provision rates
and decrease time to provision of analgesia. The
mean time to analgesia in the initial group was 138
minutes. After initiation of triage pain assessment the
mean time to analgesia was 93 minutes, there was no
statistical difference between these two groups. After
the introduction of nurse initiated analgesia, the time
to analgesia fell to a mean of 46 minutes. The rate

of analgesia provision was initially 20.5% while after
the initiation of triage pain assessment the provision
rate was 23%. After the initiation of nurse initiated
analgesia the analgesia provision rate significantly
rose to 34% of attendances.

NP MIU can be effective in reducing ED congestion

and improving patient flow. Significant longer wait (p
<0.001) for patients to see a MO (67 min) compared
with a NP (23.1 min). Satisfaction higher for NP with

better discharge instructions, written information
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to x-ray. Children <17 were and health advice; patients willing to see NP again.
not included: single site. Average times for length of consultation: MO 6.2 min,

MATS units 21.6 min, NP MIU 14.8 min. LOS was
significantly longer in the traditional ED (p < 0.001):
Traditional ED LOS - 101.7 min, MATS 85.6 min, NP

MIU 56 min.
Chang, 1999, An evaluation of the nurse Nurse RCT (n=169 patients: 4 ~ To evaluate quality of care by NP v Satisfaction- No difference in satisfaction v resident v vvv v
Australia® practitioner role in a major rural -~ Practitioner NPs). resident medical officer for wounds  on 5 point scale willing to see NP again.
emergency department. and limb injury.
Considine,  Defining the scope of practice of EDnurse  Case control design study  To evaluate outcomes of patients  ED crowding remains an issue. ENP have the Vv VvV
2006, the emergency nurse practitioner practitioner  (n=476) measuring ED under the care of ED-NPC in potential to help alleviate ED crowding by facilitating
Australia® role in a metropolitan emergency candidate  LOS, time to treatment comparison with patients treated  flow when incorporated in an appropriate model of
department. and WTs for assessment: by MO. care. There was no significant difference between the
single site. control and intervention group for ED LOS, treatment
times and WTs (p =0.28, p =0.41 and p =0.96,
respectively). No difference in number of x-rays
ordered p =0.436 NP sees 1-2 patients hourly. No
difference in wat time or LOS for patients in the minor
ED whether seen by resident or NP.
Considine, ~ Emergency nurse practiioner ~ ED Nurse ~ Case control design study  To compare ED waiting times (for ~ WT - same: no difference in WT or LOS for patients in v v v
2006, care and emergency department Practitioner (n=102 NP patients; 623  medical assessment and treatment), the minor ED whether seen by resident or NP.
Australia® patient flow: case-control study. care control) measuring WT for ~ treatment times and LOS for
NP patients v traditional ED patients managed by an ED NP
102 NP patients. candidate with patients managed
via traditional ED Care.
Cooper, 2002, Evaluating emergency nurse  Nurse Retrospective cohort study  Aim to develop methods and tools ~ The study was sufficiently large to demonstrate v vvv vvv
UK™ practitioner services: a Practitioner- of patients treated by ENP-  that could be used to measure the  higher levels of patient satisfaction and clinical
randomised controlled trial. led care or  led care or SHO-led care  quality of ENP-led care. These tools documentation quality with ENP-led than SHO-led
SHOJed  (n=199) over 1 month study were then tests in a randomised  care. Alarger study involving 769 patients in each
care period: single site. controlled trial. arm would be required to detect a 2% difference in

missed injury rates. The methods and tools used in
this trial could be used in Accident and Emergency
departments to measure the quality of ENP-led care.

Dewhirst, Evaluating a medical directive for NI Before-after health record  To assess the effect of a medical ~ Medical directives for nurse-initiated analgesia v v v v vV
2017, nurse-initiated analgesia in the ~ analgesia  review of patients (n=401) ~ directive for nurse-initiated effectively improve the timeliness and quality of care
Canada’® Emergency Department. presenting to ED with analgesics on time to first dose of  for patients with acute pain. A medical directive for

musculoskeletal back pain - analgesics, proportion of patient  nurse-initiated analgesia in the ED was associated
in 4 month periods before  receiving analgesics in less than ~ with significantly reduced time to the first dose of
and after implementation  30mins, and total LOS inthe ED.  analgesic, and increased the proportion of
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of medical directive: single patients receiving analgesics within 30 min. After
site. implementation there was a shorter time to first dose

of analgesic (mean of 118 vs 160 min, p < 0.001), and
a higher proportion of patients receiving analgesics

in the first 30 min (20% vs 4%, p < 0.001). However
there was no difference in total proportion of patients
receiving analgesics (71% vs 67%, p =0.46) or total
LOS in the ED (337 vs 323 min, p =0.51).

Finn, 2012,  Reducing time to analgesiain NI Before after study with To test the effect of a NIPP of all ~ Suboptimal management of pain in emergency v v
Australia™ the emergency department using analgesia  historical control presenting patients presenting to the ED with  departments (EDs) remains a problem. 2/3 Pts had
anurse-initiated pain protocol: a to the ED (n=889) with pain pain. a PS 0-6, 88.8% of cases fell into four ICD10 codes.
before-and-after study. measuring time to first PS Time to first PS was reduced from median of 47
recorded and time to first (IQR 20-93) minutes in the control group to median
analgesia. of less than 1 min (0-26) in the NIPP intervention

group. The time to analgesia in the intervention group
was significantly reduced from a median of 98 9IQR
44-137) minutes to 28 (IQR 8-58) minutes (p <
0.001). Pts in the intervention group were more likely
to have PS recorded than those in the control group,
have reduced median time to first PS, and reduced
TTA. Whilst researchers demonstrated the safety and
efficacy of a NIPP in ED, an unacceptable proportion
of patients continued to have inadequate pain relief.

Freiji, 1996,  Radiographic interpretation by ~ Nltesting: ~ CCT (n=300) of x-rays To evaluate NP v resident ability to - Appropriately trained nurse practitioners are at least v 4 v
UK nurse practitioners inaminor  x-ray request from both NPs and  interpret radiographs. as good as SHOs in recognising the need for an x-ray
injuries unit. SHOs over 6 month study and are as competent in their interpretation.
period: single site.
Fry, 2001, Triage nurses order x-rays for ~ NItesting:  Retrospective before after ~ Determine impact triage nurses Of total 1806 x-rays (NI x-ray: n=876 and Pl x-ray: v v v v v
Australia™ patients with isolated distal limb ~ x-ray interventional study of all  safely accurately and appropriately  930) the study concluded that with structured
injuries: A 12-month ED study. patients (n=42818) provided order x-ray for patients. education, triage nurses at one institution safely
option of having an x-ray assessed patients and ordered appropriate distal limb
before seeing a physician X-rays prior to physician assessment. The outcomes
over 12 month study period: of the study indicated that staff believed that the new
single site. triage practice increased patient satisfaction and
improved patient flow and WTs.
Fry, 2005, The clinical initiative nurse: Clinical Retrospective exploratory  To evaluate CIN and the CIN is a useful role in promoting flow. However, the v v v v v
Australia® extending the role of the Initiatives  study from questionnaire  understanding of the CIN role. CIN role requires appropriate education and support

emergency nurse, who benefits? Nurse and hospital database as well as a detailed scope of practice. Al



Nurse-initiated intravenous
morphine in the emergency
department: efficacy, rate of

adverse events and impact on

time to analgesia.

A prospective study of nurse-
initiated Panadine Forte:
expanding pain management
in the ED.

Nurse initiated, titrated
intravenous opioid analgesia
reduces time to analgesia for
selected painful conditions.

Interventions to safeguard
system effectiveness during
periods of emergency
department crowding.

Observational -prospective
convenience sample
(n=349) of patients
presenting with acute
severe pain.

Observational-prospective
exploratory study (n=202)
of patients presenting with
mild to moderate pain

(hemodynamically stable).

Explicit medical record
review of patients (n=167)
measuring nurse initiated
time to analgesia compared
to non-nurse initiated group
measuring demographics,
condition, ATS, time of
arrival, whether analgesia
was nurse initiated or not,
and TTA.

ED visits assessing ED Los
and frequency of testing
(blood testing, urinalysis,
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review (n =55) measuring
CIN documentation, patient
demographics, triage code,
diagnosis, LOS, disposition
of DNW patients: single
site.

To measure the analgesia efficacy
and frequency of adverse events
following nurse initiated IV morphine

in acute paid.

randomly allocated to groups
Allocation was concealed
 Patients satisfaction
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respondents reported there is a need for a dedicated
orientation programme to the CIN role; 62% of nurses
believed the CIN role provided greater opportunity for
clinical and professional advancement; 88% reported
the need for additional clinical guidelines to assist in
understanding the role function and independence;
42% believed the role of the CIN should be extended.

Experienced emergency nurses can initiate effective v v v v v
intravenous narcotic analgesia for patients in acute
pain awaiting medical assessment, with minimal
change in physiological parameters. This process can
improve the time to analgesia for patients in acute
pain. Median TTA of nurse initiated morphine was 18
min. PS initial median was 8.5 cm with a reduction

to 4.0 cm at one hour. RR, oxygen saturation, HR

and BP all showed small but statistically significant
reductions over 60 min. 15 predefined adverse events
but no interventions were required.

To evaluate the introduction of triage Improving pain management can have a positive v v v v v

nurse initiated schedule 4 drug.

Audit all adult patients with an ED

discharge diagnosis of renal of
biliary colic.

- Cohort study (n=105473) of Review of the effects of testing and

treatment on ED LOS.

impact on patients in moderate pain who experience
extended WTs prior to medical assessment. The
average pre PS was 68 mm and the median was

70 mm. The average post PS was 37 mm and the
median was 35 mm. The average post PS reduced by
31 mm demonstrating a clinically significant change.
Average TTAwas 23 min with a median time of 6 min.

Anurse-initiated opioid analgesia protocol reduces vvvy vV v vv vV
delays to opioid analgesia for patients with renal and

biliary colic. Groups well matched for gender, age,

ATS and time of arrival. Median TTAwas 31 min in

the nurse initiated group and 57 min in the non-nurse

initiated group (95% CI 16-36 min, p < 0.0010).

Patients requiring blood tests were found to stay v v v v VYV

longer (72min) than patients who did not require
blood tests. Testing and less substantial treatment
were associated with prolonged LOS in the
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Lindley-Jones, Triage nurse requested x-rays - NI testing:

2000, UK®

are they worthwhile?

Muntlin, 2011, - Outcomes of a nurse-initiated

Sweden'™

Parris, 1997,
Australia®

intravenous analgesic protocol
for abdominal pain in an
emergency department: a quasi-
experimental study.

Do triage nurse-initiated x-rays
for limb injuries reduce patient
transit time?

x-ray

NI
analgesia

Nl testing:
X-ray

ECG, radiograph,
ultrasound, CT or MRI

and treatment (providing a
medication or performance
of a procedure) according
to disposition (discharged
andlor admitted status) :
364 hospitals.

Randomised prospective  To evaluate the impact of NI x-rays
study (n=675) measuring  at triage on ED WTs, prospective
x-rays findings, injured body randomised study.

part, friage category, if an

x-ray had been requested,

time at every stage during

the ED journey (triage,

MOINP consultation,

time completed in x-ray

department, time Dr/

NP completed patient

assessment: single site.

Quasi-experimental design  To evaluate the outcomes of NI
with ABA phases (n=200)  intravenous opioid administration
measuring pain score, for patients presenting with non-
frequency of received traumatic abdominal pain.
analgesic time to analgesic,

ED transit time and patients'

perception of the quality

of care.

Randomised prospective
study (n=175) measuring
transit times of patients who
had NI x-rays; Doctor-
initiated x-rays; transit times
of patients with ankle and
wrist injuries; nurse and

Investigate if there are any changes
in ED LOS using NI x-rays.

randomly allocated to groups

Allocation was concealed

igibility criteria was specified
Measures of at least one key outcome were obtained from

more than 85% of the subjects initially allocated to groups
The study provides both point measures and measures of

The groups were similar at baseline regarding the most
variability for at least one key outcome

important Prognostic indicators

Did Not Wait
ED Length of Sta

ED, particularly for blood testing and advanced
imaging. This knowledge may better direct efforts

at stream- lining delivery of care for the most time-
costly diagnostic modalities or suggest areas for
future research into improving processes of care.
Developing systems to improve efficient utilisation
of these services in the ED may improve patient and
provider satisfaction. Such practice improvements
could then be examined to determine their effects on
ED crowding.

NI x-ray can reduce ED WTs and improve patient v
flow. 36% mean time reduction from time of triage

to time of disposition (37.2min) (p < 0.001) in the NI

x-ray group. No time difference was noted between

groups when comparing time to being seen. Both

groups ordered the same amount of x-rays (76%).

Effective pain management remains an issue in ED v
impacting on patient ED LOS. Pain score: 52% (n
=04) had at least numerical rating scale (NRS) 3

pain rating. Frequency of received analgesic: B: 65%
(n =65) compared with A1 and A2: 46% (n =43) (p
=0.002). Median time to analgesic: A1: 1.8h B: 1h
A2:1.7h. Transit time in the ED: A1: 1.9h - 14.3h
(median =5.2h) B: 2.0h - 16.4h (median =5.5h) A2:
1.4h - 17h (median =5.7h). Patient's perception of
pain care: B group reported significantly higher quality
of care (4.6) than A1 and A2 (>4.5).

NI x-rays can improve patient satisfaction; however,
they have limited impact on ED patient flow. No
statistically significant difference noted between
cohorts (NI x-ray vs Pl x-ray) p =0.37 and p =0.14,
respectively. 77% of patients had x-rays taken before
seeing the Dr if ordered at triage by the RN.

vvvy
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site.
Patel, 2012,  Effect of nurse initiated x-rays of NItesting: ~ Retrospective study To compare outcomes of NI x-rays ~ Changes to current ED process can assist in reducing v vV v vV VvV
Australia® the lower limb on patient transit ~ x-ray (n=206) measuring no. with EP initiated x-rays. access block and improve ED flow. An apparent
time through the emergency fractures observed, time to: reduction in the mean transit time (172.9min for EPIX
department. EP review, time to radiology to 158.6 min for NI x-ray) did not achieve statistical
and ordering time review, significance (p=0.23); Fractures were reported in
patient disposition decision 26.7% of EPIX in comparison with 34.7% of NI x-ray
and discharge time and (p =0.3); Statistically significant time differences were
transit times in the ED: noted in time to be seen by an EP (p =0.001).
single site.
Sakr, 2003,  Emergency nurse practitioners:  Nurse Prospective case To evaluate cost, LOS, number Although slightly more expensive NP MIU can v v Y VYvVvVY
UK® a three part study in clinical and  Practitioner - control study [NP MIU of errors in clinical assessment provide safe and effective minor injury treatment and
cost effectiveness. Led Carein (n=1313), AGE (n=1447)]  (errors in history taking, clinical care. Clinical errors: MOs — 191 of 1447 (13.2%);
MU comparing cost and clinical - examination, follow up and NP - 126 of 1313 (9.6%). Mean WT to be seen: NP
effectiveness of NP-led care treatment and errors in radiological - MIU - 19 min; A&E - 56 min. Revenue cost of care/
in MIU in comparison with  interpretation), disposal and patient: NP MIU — £41.1; A&E - £40.01. Follow-up
MO-led careinan A&E:  treatment. referrals: NP MIU - 47%; A&E - 27%.WT reduction
single site. from 56.4 mins in traditional ED t 10 min in NP-run
MIU p< 0.0001; total LOS down to 51.5 min from 95.4
min p<0.0001.
Physician Assistants &/or ED Scribes
Ducharme,  The impact on patient flow Nurse Small refrospective study of To evaluate the impact of NPand  Changes to front-end services, such as incorporating v v
2009, after the integration of nurse ~ Practitioner health records over 14 day PAon patient WTs, EDLOSand  NPs and PAs in the triage process, can improve
Canada” practitioners and physician and period of patient presenting  number of LWBS. patient flow. Patients were 1.6 and 2.1 imes more
assistants in 6 Ontario Physician  to ED (n=19592) measuring likely to be seen within benchmarked WT timeframes
emergency departments. Assistant  LOS, LWBS and time to when a PA or NP was involved in care. ED LOS
be seen: medium sized was 30.3% and 48.8% lower when a PA or NP was
hospitals. involved in care. The proportion of DNW patients was
higher when a PA or NP was not on shift (44% and
71%, respectively).
Hendriksen,  Occupational therapy in accident OTinthe ~ RCT (n=39) patient Evaluate the potential foran OT ~ Half of the older patients with lim. Rib or back trauma v v v v v
2001, UK and emergency departments:a  ED receiving full OT in ED to reduce unmet functional  would have left the ED unable to perform basic ADL.
randomised controlled trial. assessment before needs after releasing patients aged  This may be overcome by employing OTs to assess
discharge at ED with 75 years of more with primary and meet the functional needs of these patents before
treatment or equipment  diagnosis of limb, rib or back sending them home.
needs were provided before trauma.
the patient went home or

were arranged asa
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Rodi, 2006,  Evaluation of a fast track unit: ~ Physician
USA™ alignment of resources and Assistant
demand results in improved
satisfaction and decreased
length of stay for emergency

department patients.
Theunissen,  Fast Track by physician Physician
2012, USA®"  assistants shortens waiting and ~ Assistants
turnaround times of frauma in the ED
patients in an emergency
department.
Point of Care Testing
Asha, 2014,  Impact from point-of-care Point
Australia®  devices on emergency of Care

department patient processing ~ Testing
times compared with central

laboratory testing of blood

samples: a randomised

controlled trial and cost-

effectiveness analysis.

Model of :
- .

community treatment and
appropriate referral made to
other agencies: single site

randomly allocated to groups

Allocation was concealed

ibility criteria was specified
The study provides both point measures and measures of

more than 85% of the subjects initially allocated to groups
variability for at least one key outcome

The groups were similar at baseline regarding the most

important Prognostic indicators
Measures of at least one key outcome were obai

Did Not Wait
ED Length of Sta

Before and after survey  Determine if implementation ofa ~ This study demonstrates that a FT unit staffed by v v
(n=146) of implementation ~ separate stream of care focused on  PAs can be successfully initiated in an academic ED
ofaFT unitstaffedbya  low acuity patients in our academic  with significantly improved patient satisfaction and
physician assistant. ED. decreased LOS. This study supports an emphasis
on improving turnaround time as a primary driver
of satisfaction, and demonstrates that a simple
intervention characterized by focusing existing
resources on the needs of a specific population can
significantly improve healthcare delivery. Thoughtful
alignment of resources with the needs of specific
patient populations should similarly streamline care in
other clinical settings.
BA study (n=1289) of Determine whether the introduction  The introduction of FT performed by a physician vV xv x v Vv %
introduction of physician  of a separate patient flow assistant resulted in a significant drop in WT and LOS
assistant in FT for patients ~ comprising patients with simple, ~ in a Dutch ED setting. This reduction was realised
with simple noncomplex  non-complex health issues [FT (FT)] without the allocation of additional staff and even
health issues ina Dutch i a Dutch emergency department  reduced waiting and tumnaround times for the patient
ED without the introduction  setting (ED), without the introduction with a high urgency.
of additional staff over 6 of additional staff, and treated by
month study period: single ~ a physician assistant, would have
site. favourable effects on waiting and
turnaround times without deleterious
effects for patients with a higher
urgency.
RCT of patients presenting  To determine if time to disposition ~ Small improvements in disposition decision time were v

with condition considered

to only require blood tests  (ED) patients can be reduced when

available by POC compared blood tests are processed using

to patients treated in usual - POC devices and to conduct a

manner. cost-effectiveness analysis of POC
compared with laboratory testing.

decisions for emergency department achieved with POC testing for a moderate increase

in cost. Greatest benefit may be achieved when POC
is targeted to senior medical staff. The mean times to
a disposition decision for POC versus controls were
3.24 and 3.50 h respectively, a difference of 7.6%
(95% C1 0.4% to 14.3%, p=0.04), and 4.32 and 4.52
h respectively for ED LOS, a difference of 4.4% (95%
C 2.7% to 11.0%, p=0.21). Improved processing time
was greatest for participants enrolled by senior staff
with a reduction in time to disposition decision of
19.1% (95% C1 7.3% to 29.4%, p<0.01) and ED LOS
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of 15.6% (95% C1 4.9% to 25.2%, p=0.01).

Kendall, 1998, Point of care testing: randomised Point RCT: blood samples Determine the proportion of patients Point of care testing reduced the time taken to v v v v vV
USA® controlled trial of clinical of Care (n=1728) from the ED were  for whom point of care testing make decisions on patient management that were
outcome. Testing randomly allocated to point - brought about a change in treatment dependent on the results of blood tests. It also
of care testing or testing ~ in which timing was considered to  brought about faster changes in treatment for which
by the hospital's central e critical to clinical outcome. timing was considered to be critical in about 7%
laboratory over 1 year study of patients. These changes did not affect clinical
period: single site. outcome or the amount of time patients spent in the
department.
Lee- Implementation of a point-of-  Point BA study (n=396) Investigate the impact of PCT After initiating a PCT program in the ED, we were v
Lewandrowski, care satellite laboratory inthe  of Care comparing implementation ~ satellite laboratory inthe EDofa  able to show a significantly decreased tumaround
2003, USA®  emergency departmentofan  Testing of PCT: single site. hospital. time for selected tests and an overall decreased ED
academic medical centre: impact LOS for the patients who received testing.
on test turnaround time and
patient emergency department
length of stay.
Loten, 2010,  Point of care troponin decreases Point RCT over 12 week To determine whether POC troponin POC testing for troponin in the ED tended to reduce v v v v v
Australia* time in the emergency of Care study period at two EDS testing would decrease patient LOS ' the LOS for possible ACS patients. The degree of
department for patients with Testing presenting with ACS: in the ED for patients arriving with  this benefit is likely to be markedly dependent on its
possible acute coronary multi-site. possible ACS. acceptance and uptake by attending personnel, and
syndrome: a randomised on the ED setting in which it is used.
controlled trial.
Murray, 1999,  Effect of point of care testing ~ Point RCT compared PCT with  Evaluation of the effect of PCT on  No decrease in LOS was found during the v v
USA® on length of stay in an adult of Care  central laboratory testing  LOS, the median time in ED for PCT experimental period, leading the investigators to
emergency department. Testing (n=1191) in a hospital ED  patients. doubt that PCT by itself can be expected to have an
to assess the difference in impact on LOS in an ED.
patients' LOS: single site.
Rooney, 2014, Point-of-care testing in the Point Prospective cohort Determine the impact of the Patients did not spend less time in the accident and v v v v v v
UK® overcrowded emergency of Care (n=33367) over 4 year reorganisation of medical services ~ emergency department even when test results were
department--can it make a Testing study period: single site.  to a 59 bed AMU with a dedicated ~ available more quickly and patient management
difference? consultant of the day for 24 h take.  decisions were made more quickly. This suggests
AMU maximum LOS: 5 days. that the availability of test results is not the factor

which slows down the arrangement of further care.
Improvements in process, such as a reduction in the
time doctors wait for test results and the ability to
make clinical decisions more quickly, do not seem to
improve clinical outcome in this sample of patients .Al
cause hospital mortality in acute medical patients
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reduced from 12.6 to 7.0% (p< 0.0001). Median LOS
reduced from 7 to 5 days (p<0.0001). Medlan number
of patients in ED awaiting beds at 7am reduced from

1410 2 (p<0.001).
Singer, 2008,  Introduction of a stat laboratory ~ Point Before-and-after study Determine whether introduction of a The introduction of a stat lab within the central v v
USAZ reduces emergency department of Care  design was used to stat lad dedicated to the ED within  laboratory that is dedicated to the ED is associated
length of stay. Testing compare ED LOS before  a central laboratory was associated - with the significant improvement in laboratory
and after introducing a with shorter turnaround time and ~ turnaround time, especially for admitted patients, in
Stat lab within the central  shorter ED LOS for admitted whom ED LOS was reduced by more than 1 hour.
laboratory over 2month  patients.
period: single site.
Short Stay & Observation Units
Farkouh, 1998, Aclinical trial of a chest-pain ~ Shortstay/ RCT (n=424) patients with  To evaluate the impact of the safety, An ED chest pain OU can be safe, effective, and cost vv v v vV vV
USA“ observation unit for patients with observation unstable angina over 2 year efficacy and use of resources of ~ saving alternative for patients at intermediate risk of
unstable angina. wards study period: single site.  chest pain unit with those of routine - cardiovascular events.
hospital admissions for patients
with unstable angina who were at
intermediate risk for cardiovascular
events in the short term.
Rydman 1998, Emergency department Short stay/  Prospective RCT (n=113)  Examination of the progress of The ED OU was a lower cost and equally effective v v v v v vV
USA® observation unit versus observation patients who acute asthma 113 patients whose acute asthma  treatment alternative for refractory asthma.
hospital inpatient care for a wards exacerbation had not exacerbation had not resolved Patients showed a pattern of improved quality of
chronic asthmatic population: a resolved after 3 hours of  after 3 hours of ED therapy who  life associated with the observation unit. Patients
randomised trial of health status presentation to the ED. were randomly allocated to receive  randomly allocated to the asthma observation
outcome and cost. treatment in an observation unitor  unit located in the ED. patients reported fewer
inpatient care. problems with overall care and fewer problems with

communication, emotional support, physical comfort
and special needs that patients receiving routine
hospital care.

Streaming
Aranosky, Supporting patient care inthe ~ Tracking  Case report To describe the design, The computerized whiteboard has become an v v v VvV
2008, USA®  emergency department with systems functionality, and experiences with a essential instrument for communication and
a computerized whiteboard and white computerized ED whiteboard, which coordination of care in our ED. The real-time
system. boards has the ability to display relevant  availability of cross-sectional and patient-centric
operational and patient-related data helps to improve the efficiency of patient flow,
information in real time. create transparency and accountability, optimise

information management, and maximize effective
communication within and outside of the ED.
Increased communication inter-provider; improved ED
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administrative data.
Boger, 2003,  Electronic tracking board Tracking  Case report Describe the implementation of an ~ The study found the new tracking board helped v v v v v
USA® reduces ED patient length of ~ systems electronic patient tracking system  the ED staff better manage the flow of patients.
stay at Indiana Hospital. and white would support more efficient care  The system has transformed numerous manual
boards of patients. processes into a seamless function by giving all
clinicians access to vital information from triage,
emergency, urgent care, and ancillary areas. A glance
at the tracking board shows which staff are caring
for particular patients or if the patient is out of the
department for testing. Hospital admission and/or bed
assignment information is also available for relay to
families. Decreased WT 0.62%; decreased LWBS
3.7%; improved patient satisfaction.
Burke, 2017,  Two Hour Evaluation and Streaming  BA study 2- seasonally To assess the implementation of  Afacilitated team leader role for senior doctors can v Y VvV VY v vV
Australia™ Referral Model for Shorter matched 26 week intervals - a novel ED model of care, which  help to reduce length of stay by via early disposition,
Turnaround Times in the compared: single site. combines clinical streaming, without significant risks to the patient.
emergency department. team-based assessment and early
senior consultation to reduce length
of stay?
Gordon, 2008, Accuracy of staff-initiated Tracking  Prospective observational  This study was designed to The timestamps recorded by both active and v v
Australia® emergency department tracking systems  study. determine how accurately these ~ passive tracking systems contain systematic errors
system timestamps in identifying and white timestamps reflect the actual ED  and no normal distributions. The active system
actual event times. boards events they purport to represent. ~ had much lower precision than the passive system

but similar accuracy when large numbers of active
system observations were used. Medians should

be used to represent timestamp and interval data

for reporting purposes. Site-specific data validation
should be performed before use of data in high-profile
situations. The study noted a total of 901 events; 686
(76%) of these were successfully matched to active
system timestamps and 60 (6.7%) were matched to
passive system timestamps. For the active system,
the median event was recorded 1.8 minutes before it
was observed interquartile range 30.7 minutes before
to 2.9 minutes after). Protocol execution difficulties
limited the study of the passive system (low number
of successfully matched events). The median event
was recorded by the passive system 1.1 minutes
before it was observed (interquartile range 1.3
minutes before to 0.9 minutes before) (n=60).
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Asha, 2013,
Australia®”

Bruijns, 2008,
South Africa®

Burstrom,
2012,
Australia™

Chan, 2005,
USA
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Improvement in emergency Senior led-  Prospective cohort study  To determine if a model of care
department length of stay team triage  (n=18962) measuring the  called Senior Assessment and
using an early senior medical processing efficiency of  Streaming (SAS) would increase
assessment and streaming patients streamed through  the proportion of patients achieving

model of care: a cohort study. a clinical area staffed by an  NEAT.
ED physician, intern and
nurse for a 3-month study

period.

Effect of introduction of nurse  Nurse triage Cross-sectional cohort To evaluate the impact of
triage on waiting times in a operating  study (retrospective n=323); introducing nurse triage on WTs

South African emergency for 3 month  prospective n=823) to for patients presenting to a South
department. period in ED evaluate the introduction of - African public hospital ED.

nurse triage on patient WTs.
Physician-led team triage Senior Retrospective cohort study - Compare the performance of

based on lean principlesmay ~ doctor &  (n=147579) period 1 year: ~ different triage models used in three
be superior for efficiency and  nurse triage multi-site. Swedish Eds. Using efficiency and
quality? A comparison of three quality indicators, we compared the
emergency departments with following triage models: physician
different triage models. -led team triage, nurse first/
emergency physician second, and
nurse first/ junior physician second.

Impact of rapid entry and Streaming  BA study (n=1429) to Determine the effect of a new ED
accelerated care at triage on assess the impact of new ~ REACT process on the frequency
reducing emergency department ED REACT processinan  of patients who leave before being

patient wait times, lengths of ED: single site. seen.

ects randomly allocated to groups

Allocation was concealed

ibility criteria was specified
The groups were similar at baseline regarding the most

Did Not Wait

Through the introduction of SAS, the present study v
has demonstrated that providing early senior medical
assessment can improve an ED's ability to meet
NEAT. After controlling for confounding, the odds of
meeting NEAT on days with SAS was 15% higher
compared with days without (odds ratio, 1.15; 95%
confidence interval [CI], 1.07-1.24; p < 0.001). For
the subgroups of patients admitted, discharged,
triage category 3, 4, 5, or presentation 12.00-18.00
the odds of meeting NEAT on days with SAS was,
respectively, 1.10 (95% Cl 0.98-1.23; p =0.10),

1.17 (95% C1 1.07-1.28; p < 0.001), 1.17 (95% Cl
1.08-1.27; p < 0.001) and 1.19 (95% CI 1.06-1.35; p
=0.003). The odds of a patient not waiting to be seen
on days with SAS was 28% lower compared with
days without (odds ratio, 0.72; 95% C1 0.58-0.90; p
=0.003).

The results demonstrate that use of the CTS, as vV xv x x v v
implemented by trained nurses, dramatically reduced

the WT of patients attending a busy public hospital

ED in South Africa. WTs were significantly reduced in

all but the lowest priority category. The introduction

of nurse triage, using the CTS, resulted in an overall

reduction in WT from 237 min to 146 min (p>0.001).

Patients triaged “red” (highest priority) demonstrated

a mean reduction in WT from 216 min to 38 min

(p>0.001).

Physician- led team triage seemed advantageous, v
both expressed as efficiency and quality indicators
compared with the two other models.

The initiation of a rapid entry and accelerated care A4
process significantly decreased patient leave before

being seen rates, average WTs and LOS, despite an

overall increase in patient census.

Rate: Re-attendance
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randomly allocated to groups
Allocation was concealed
 Patients satisfaction
: Staff Satisfaction

igibility criteria was specified
0: Discharge
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Author Title of Paper M%‘;‘:IEOf Study Design Purpose

stay, and rate of left without

The study provides both point measures and measures of

The groups were similar at baseline regarding the most
variability for at least one key outcome

important Prognostic indicators

Did Not Wait

ED Length of Sta
Rate: Re-attendance
Turn around time

Time

being seen.
Cheng, 2013,  Implementing wait-time Senior RCT (n=17034) over Investigating the impact of a The intervention reduced delays and LWBS rate vV xv x Vv x v vV v v v v
Australia® reductions under Ontario doctor & 4 month study period: physician nurse supplementary without increased return visits or jeopardizing urgent
government benchmarks nurse friage single-site. triage assessment team: measuring  care of severely ill patients. Physician-led triage has
(Pay-for-Results): a Cluster physician-led triage impact on ED  the potential to improve ED WTs and subsequently
Randomised Trial of the LOS, time to consultation, ime to  improve ED flow. Physician-led triage decreased
Effect of a Physician-Nurse diagnostic imaging and pathology, ~ LWBS rates (1.5% compared with 2.2% in the control
Supplementary Triage LWBS rates and measurement of  group) (p =0.06); significant reduction in ED LOS for
Assistance team (MDRNSTAT) harm. discharged patients (95% CI: 1: 45 to 2: 08): as well
on emergency department as for the time-to-initial physician assessment (26 min
patient wait times. reduction).
Choi, 2006,  Triage rapid initial assessment ~ Senior led-  Before after study over2  Evaluate the effect of TRIADon  The WT and processing time of the ED were greatly v v v v VvV
USA™ by doctor (TRIAD) improves ~ team triage  week study period (n=2665) waiting time and processing tome  reduced by TRIAD without extra manpower.
waiting time and processing time of senior EP at triage of an ED without extra staff. The
of the emergency department. compared to compared to  study found an 18min (38% p <
nurse led triage. 0.001) decrease WT; 21-min (23%)
decrease LOS; 18 min (50%)
decrease radiograph ET; 18%
decrease LOS for patients with
radiograph.
Davis, 2014,  Senior work-up assessmentand Single SDT RCT (n=1737) measuring  To evaluate the impact of senior A senior early assessment mode! of care was not v v v
Australia® treatment team in an emergency the proportion of patients  early assessment model (senior ~ associated with improved overall NEAT performance
department: a randomised meeting NEAT criteria (ED  workup assessment and treatment ~ and ED LOS. However, there is evidence that
control trial. LOS less than 4 h) and team (SWAT) on performance improvements were made in the subgroup of
EDLOS andthetimeto  measures in a single ED. Team discharged patients. There was no difference in
decision to admitovera  comprising of emergency medicine  overall NEAT performance among the three study
36 day study period: single  consultant, a junior medical officer ~ groups. There was no overall difference in NEAT
site. and an ED nurse. performance (48% [95% Cl 44, 51] vs 41% ([95% Cl
37, 45] vs 46% [95% Cl 41, 50],p =0.09) or ED LOS
(p =0.65) between SWAT, non-SWAT and standard
of care control groups, respectively. In the subgroup
of patients discharged from ED (non- admitted), the
SWAT intervention group was associated with higher
NEAT performance (p=0.004) compared with non-
SWAT and control.
George, 1998, Evaluation of nurse triageina  Formal Non RCT study with equal - Comparison of formal nurse friage ~ This study does not confirm the benefits claimed v v v
UK® British accident and emergency  Nurse number control (1=2522)  with an informal prioritisation for formal nurse tirage. Nurse tirage may impose
department. triage (pre- and intervention (n=2515)  process for WTs and patient additional delay for patient treatment particularly

reception)  shifts over 6 weeks week  satisfaction. among patients needing the most urgent attention.



Author

Goodacre,
2004, UK'®

Han, 2010,
USA%®

Holroyd, 2007,
Canada®

Imperato,
2012, USA™

- M%(;?'IEOf - . -

Can additional experienced
staff reduce emergency medical
admissions?

The effect of physician triage on
emergency department length
of stay.

Impact of a triage liaison
physician on emergency
department overcrowding and
throughput: a randomised
controlled trial.

Physician in triage improves
emergency department patient
throughput.

Physician
assisted
triage

Single SDT

Senior
doctor &
nurse triage

Senior led-
team triage

study period.

Audit of cases referred to A Determination of the workload of
and E physician and cluster the A & E physician and the number
randomised comparison of  of potential admissions diverted
service delivery withand  to discharge home and/ or to
without the A & E physician  outpatient follow up.

over 6 month study period:

single site.

Prospective interventional  To evaluate the impact of a PIT
study (n=17265) measuring SINGLE SDT - board certified
ED LOS, daily ED emergency physician.
occupancy levels, WR LOS,

boarding time, admitted

and not admitted patients,

number of patient in the WR

per hour, number of LWBS

patients of ~ 5 month study

period: single site.

Prospective RCT study To evaluate the implementation of
(n=5718) measuring patient TLP shots at an academic tertiary
LOS, proportion of patients  care adult ED using comprehensive
LWCA, staff satisfaction ~ outcome reporting.

and episodes of ambulance

diversion over 6 week study

period.

BA study (n=18109)
measuring patient
registration times, mode
of arrival, time seen by
physician, disposition
category and disposition
time, total time on
ambulance diversion 6
month study period; single
site.

To evaluate the impact of a PIT on
ED flow.
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The study provides both point measures and measures of

variability for at least one key outcome
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more than 85% of the subject:

Did Not Wait

WT increased with nurse triage in all four triage
categories. Successful in identifying urgent cases and
reducing WTs and reducing DNArate.

Despite receiving many referrals and discharging a
substantial proportion of patients home, the physician
did not significantly change emergency medical
admissions and may have increased admission to
other specialities.

APIT can help improve patient flow. PIT reduced vV xv x x v v
the overall ED LOS in discharged patients (from

246 min to 232 min, p < 0.001) with no effect on LOS

of admitted patients. PIT also decreased ambulance

diversion (from median diversion episode 431 min to

256min, P =0.025), and the number of LWBS patients

(from 4.5% t0 2.5%, p < 0.001).

ATLP improved important outcomes in an
overcrowded ED and could improve delivery of
emergency medical care in tertiary EDs that are
similar. The study found significant reduction in
LOS with combined senior doctor and nurse triage.
The study found LOS decrease 36 min (p=0.001);
LWBS decrease 20% (6.6 to 5.4%); 90% nurses
and physicians report improved patient care; 80%
nurses and >70% physicians satisfied with process
improvement.

Study found a significant reduction in LOS with
combined senior doctor and nurse triage. PIT can
help improve flow, but ED crowding remains a
problem. PIT decreased ED LOS (median LOS for
admitted patients was reduced by 24 min, p =0.005)
as well as a decrease in ambulance diversions
(number of days from 24 days to 9 days). Patient
satisfaction, impact on radiology or pathology studies
was not evaluated.

Rate: Re-attendance

 Patients satisfaction

: Staff Satisfaction
0: analgesia, x-ra

antibiotics

0: Decision to admit

0: Discharge

Time
Time
Time

Time to: Dr/ Be seen

Treatment Time

Turn around time
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Mallett, 1990, Triage in accident and

UK1 1

Nestler, 2012,

USA®

Partovi, 2001,

USA™

Patel, 2005,
Australia®’

emergency departments.

Effect of a physician assistant as
triage liaison provider on patient
throughput in an academic
emergency department.

Faculty triage shortens
emergency department length
of stay.

Team assignment system:
expediting emergency
department care.

Formal Observational study To compare formal nurse tirage with
nurse triage (n=822 [pre] & n=692 [post] informal prioritisation process.
system intervention. Study period

covered two 7- day periods

pre-and post-introduction of

triage system.

Physician at Observational cohort

triage controlled BA study
([intervention] n=353
[control] n=371) over 16
day study period (8- control
days; 8-pilot days).

Determine whether TLP may
shorten patient LOS and reduce the
proportion of patients who LWBS.

Comparison Comparative study

study measuring the impact
measuring  of triage v no triage on
impactof  LOS: single site- only 1
triageon  weekday (Mon) and 8-day
EDLOS intervention.

Rapid Before after comparative ~ Assessment of the impact on

Assessment study of the effects of patient flow of a team assignment
team assignment system  system, each team consisting on
on predefined outcome 1 ED physician, 2 nurses and 1
measures spaning 1 year  technician. Patients were assigned
on either side of the date of  in rotation upon arrival to a specific
implementation. team that was responsible for their

care.

To determine whether triage
activities can shorten ED LOS.

ibility criteria was specified

Triage delayed time to see doctor but reduced time v/
to first appraised by health professional (nurse). The
study found significantly longer WTs to see a doctor
post-triage.

The addition of a PAas a TLP was associated with v
decreased LOS and lower proportion of LWBS.

The study found that triage by faculty doctor offered a v
moderate increase in efficiency at the ED, but with a
higher financial cost. The study found that mean LOS
decreased 82 min (18%); LWBS decreased 46%.

The implementation of a team assignment systemin v
our ED was associated with reduced time to physician
assessment, a reduced percentage of patients

who left without being seen and improved patient
satisfaction. The 12-month ED census was 38716
before team assignment system implementation

and 39,301 afterwards. Complete time data were
recorded for 34,152 (88.2%) and 32,537 (82.8%) of
the patients, respectively. The mean time to physician
assessment was 71.3G7.0 minutes before and
61.8G6.4 minutes after team assignment system
implementation (absolute difference 9.5 minutes;
95% confidence interval [CI] 5.8 to 13.5 minutes).
The percentage of patients seen by a physician
within 1 hour was 56.3% before and 64.0% after
team assignment system implementation (absolute
difference 7.7%; 95% CI 5.1% to 10.3%). The
percentage of patients who waited more than 3 hours
for physician assessment was 17.8% before and
11.8% after team assignment system implementation
(absolute difference 6.0%, 95% CI 4.0% to 8.1%).
Before team assignment system, the left without

randomly allocated to groups

Allocation was concealed

x

The groups were similar at baseline regarding the most

important Prognostic indicators

The study provides both point measures and measures of

variability for at least one key outcome

Did Not Wait

AN ED Length of Sta
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ibility criteria was specified
randomly allocated to groups
Allocation was concealed
 Patients satisfaction
: Staff Satisfaction
0: Discharge
Time to: Dr/ Be seen

Treatment Time

: - M%(;?'LOf - . -

being seen rate was 2.3% compared to 1.6% after
team assignment system (absolute difference 0.8%;
95% C1 0.4% to 1.1%). Patient satisfaction reported
as very good or excellent showed improvement in
satisfaction with the physician (absolute increase
3.1%; 95% Cl1 1.0% to 5.3%), staff courtesy
(absolute increase 4.5%; 95% Cl 2.3% t0 6.7%), and
coordination of care (absolute increase 3.6%; 95% Cl

Measures of at least one key outcome were obtained from
more than 85% of the subijects initially allocated to groups
The study provides both point measures and measures of

The groups were similar at baseline regarding the most
variability for at least one key outcome

important Prognostic indicators

Did Not Wait

ED Length of Sta
Rate: Re-attendance
Turn around time

Time

0.8% t0 6.4%).
Paulson, 2004, A comparison of wait times and ~ Nurse Comparative retrospective  To compare WTs when nurses No difference in triage time. WT reduced by 73 min v v v
USA% patients leaving without being  performing  cohort study over 6 month  perform triage compared with (127 v. 54 in) when nurse performed triage LWBS rate
seen when licensed nurses triage study period covering pre-  unlicensed personnel. fell 85%. Results of this study show a triage system
versus unlicensed assistive and post-intervention. using nurses provided more services during triage
personnel perform triage. and were associated with less WT after triage and a

decreased likelihood of patients LWBS compared with
the triage system using UAP.

Richardson,  Multidisciplinary assessmentat ~ Senior BA study of senior EP To evaluate a dual doctor and nurse  Study found that multidisciplinary triage performs v v v v
2004, triage: a new way forward. doctor &  (multidisciplinary team triage system at a tertiary referral  a useful function in our department enabling us to
Australia nurse triage MDT comprising of a senior hospital. reduce WTs. The process is widely accepted amongst

registrar /consultant and the staff and it ensures a senior doctor assesses most

triage nurse) at triage patients. It reduces the number of patients leaving

(n=4148) over 6 month prior to being seen by a doctor and it provides one

study period. way of getting around access block and physically

small department.
Rogers, 2004, Evaluationofa‘see andtreat’  Seeand  BAstudy from questionnaire To evaluate the effectiveness ofa  ‘See and treat' models of care have the potential to VvV v v v v
UK pilot study introduced to an Treat and hospital database See and Treat model of care on improve patient flow and decrease WTs if staffed
emergency department. review measuring time to be WTs for minor injury and illness ~ appropriately. A reduction in overall ED LOS of 22 min

seen, time to be discharged presentations to the ED. (1h 39min compared with 1h 17 min), average WT

ED LOS: single site. No to see a Dr or NP reduced by 26 min. The percentage

record of sample size for 6 of patients assessed within 15min of presenting

week study period. increased from 82% to 98%. Average WT to see

practitioner decreased from 56-30 mins; average LOS
decreased from 99min to 77 min, WT for all patients
in the department decreased.

Rogg, 2013,  Along-term analysis of Senior led-  BA study (n=180870) Evaluate the impact of the Significant reduction in LOS with combined senior v vV v vv v
USA® physician triage screening in the ' team triage  measuring LOS for ED Supplemented Triage and Rapid ~ doctor and nurse triage. Physician led triage
emergency department. patients, percentage Treatment of senior physicians and ~ appears to provide sustainable improvements in
of patients who LWCA, nurses (START). ED performance metrics including ED percentage
proportion of patients of patients who LWCA, door-to-room time, and

treated and dispositioned percentage of patients treated without using a



Author

Russ, 2010,
USA®?

Soremekun,
2012 USA®

Soremekun,
2012 USA®

Soremekun,
2014 USA®

- M%(;?'LOf - . -

Placing physician orders at Physician
triage: the effect on length of ~ assisted
stay. triage

Operational and financial impact  Senior led-
of physician screeninginthe  team triage
emergency department.

Impact of physician screeningin - Senior led-
the emergency departmenton  team triage
patient flow.

The effect of an emergency Senior
department dedicated ‘mid-track’ doctor &

by START without using
monitored beds and door-to
room time over a 4 year
study period: single site.

Assess the effect of order
placement by a triage physician on
LOS for patients ultimately treated

Prospective cohort study
(n=66909) over 23 month
period: single site.

in a bed within the ED.
BAstudy (=20 318).2  To START Team of senior
year study period. physicians and nurses.

BA study (n=76 858) To evaluate the impact of the

of physician- led triage START Team of senior physicians
measuring time to physician and nurses on key components of
evaluation, treatment order  ED patient flow.

entry, diagnostic order

enters and disposition time

for admitted patients over

2 year study period: single

site.

BA Study (n=91903) of the  Attending physician and 2 RNs.
effect of a dedicated mid
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The study provides both point measures and measures of

more than 85% of the subjects initially allocated to groups
variability for at least one key outcome
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Did Not Wait
ED Length of Sta

monitored bed, despite increasing ED volume.
Physician screening delivers additional incremental
benefits for several years after implementation and
can effectively increase ED capacity by allowing
emergency physicians to more efficiently use
monitored beds.

Study suggests that early orders placed by a v
triage physician can significantly influence ED bed
utilization. Utilization of physician orders at triage
allows for more patients to be treated in conditions
with large numbers of boarded patients by limiting
the amount of time patients spend occupying an ED
bed. During times of increased boarding of admitted
patients, available beds become a valuable resource
that must be used more efficiently to maintain
throughput. Further efforts are needed to identify
which patients and ED conditions are affected the
most from this type of process change to optimize its
benefit, given ever-present limitations in resources.

Significant reduction in LOS with combined senior
doctor and nurse friage.

Physician triage that focuses on both the disposition
of straightforward patients and initiating work-ups,
leads to a modest improvement in the time to
disposition decision for admitted patients and more
marked improvements in the times to evaluation,
diagnostic testing, and initiation of critical treatments.
The median time to disposition decision decreased
by 6 min, and the time to physician evaluation,
analgesia, antiemetic, antibiotic, and radiology

order decreased by 16, 70, 66, 36, and 16 min,
respectively. These findings were all statistically
significant. Similar results were observed from the
multivariable regression models after controlling for
potential confounding factors. Conclusions: Physician
triage led to earlier evaluation, physician orders, and
a decrease in the time to disposition decision.

Significant reduction in LOS with combined senior
doctor and nurse triage. Implementation

Rate: Re-attendance

 Patients satisfaction

: Staff Satisfaction
0: analgesia, x-ra

antibiotics

Time

0: Discharge
Time to: Dr/ Be seen
Treatment Time

Time

Turn around time



Author

Subash, 2004,
UK*

Tachakra &
Deboo, 2001,
UK102

Terris, 2004,
UK69

Title of Paper M%‘;‘:LOf Study Design

area on patient flow.

Team triage improves
emergency department
efficiency.

Comparing performance of
ENPs and SHOs: SAPAL
TACHAKRA and PROCHI
DEBQO describe the results of a
comparative study of ENPs and
senior house officers.

Making an IMPACT on
emergency department flow:
improving patient processing
assisted by consultant at triage.

nurse triage

Senior led-
team triage

Senior
doctor &
nurse friage

Senior
doctor &
nurse triage

track area in the ED on
patient flow metrics (ED
LOS, LWBS) and the effect
on higher and lower acuity
patients over 2 month study
period: single site.

RCT (n=1028) study period To see whether three hours of

over 8 days of ateamof  combined doctor and nurse triage

designated consultant,a  would lead to earlier medical

middle grad, two senior ~ assessment and treatment and

house officers and triage  whether this benefit would carry on

nurse: single site. for the rest of the day when normal
triage had resumed.

Case control (n=400). To examine productivity, quality
of history, exam radiology,
interpretation and treatment of NP

v SHO

Prospective observational  To evaluate the PAT on patient WTs
study (CCT)(n=378) to and ED congestion.
measure patients waiting

to be seen in the ED, time
to be seen by the 'IMPACT
team' (ED consultant and
senior registered nurse),
disposition, duration of
presenting condition for 3
month study period: single
study.
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The study provides both point measures and measures of

more than 85% of the subjects initially allocated to groups
variability for at least one key outcome
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Did Not Wait
ED Length of Sta

of a 'mid-track' area dedicated to the evaluation

of uncomplicated medium-acuity patients was
associated with reduction in overall left without being
seen rates and ED LOS for medium-acuity patients.
There was no significant change in percentage of
patients with high triage acuity levels. Despite this
increase in volume and crowding, the unadjusted
and adjusted LWBS rates decreased from 6.85% to
4.46% (p < 0.0001) and from 7.33% t0 3.97% (p <
0.0001), respectively. The mean LOS for medium-
acuity patients also decreased by 39.2 minutes (p
<0.0001). For high-acuity patients, there was no
significant change in the meantime to room (14.69
minutes vs. 15.21 minutes, p =0.07); however, their
mean LOS increased by 24 minutes (331 minutes vs.
355 minutes, p < 0.0001).

Three hours of combined doctor and nurse triage v
significantly reduces the time to medical assessment,

radiology and to discharge during the intervention

period. WTs at midday where shorter in the triage

group. There was not significant knock on effect the

rest of the day.

Ordering of radiology equal in numbers. NP v
equivalent to resident for history taking, exam,

diagnosis and investigations; significantly better

documentation (p<0.001). COST- same or higher

than NP; QUALITY - same; WT- 17.75% of major side

patients could theoretically have been seen by NP

while minor areas was slow.

Senior doctor and nurse triage. PAT is one solution v
addressing ED throughput issues. The number of
patients waiting in ED to be seen in a 2h period was
reduced from 18.3 to 5.5 (p=0.001). Mean WT from
registration to IMPACT assessment ranged from

16 to 20 min. Median WT 13 min. 48.9% of patients
were seen and discharged home from triage by

the IMPACT team. 26.5% were further assessed
and treated in the ED. 6.9% were referred to a
primary healthcare provider. 17.7% had an unknown
disposition.

Rate: Re-attendance

 Patients satisfaction
: Staff Satisfaction

0: Discharge
Time to: Dr/ Be seen
Treatment Time

Time

Turn around time
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Travers, 2006, Avoiding prolonged waiting

Smgapore70

White, 2012,

USA*

time during busy periods in the

emergency department: is there - nurse triage

arole for the senior emergency
physician in triage?

Senior
doctor &

Supplemented Triage And Rapid  Senior led-

Treatment (START) improves
performance measures in the
emergency department.

team triage

Prospective interventional
study (CCT) (n=792)
measuring WT of PASC
presentations over 10 day
period v normal traditional
workflow practice for a 6
month study period: single
site.

BA Study (n=27156)
measuring supplemented
triage and rapid over 3
months period on overall
LOS, LOS for discharged
and admitted patients and
% of patient LWCA.

To evaluate the impact of senior PIT Senior emergency physicians working at triage can

on ED process.

To evaluate the impact of a tea, of
clinicians (START team of senior
physicians and nurses) on who
initiated the diagnostic work-up and
selectively accelerated disposition
in a subset of patients against

the standard ED performance
measures.

reduce ED congestion and improve patient flow (for
walk in cases). 78% of PACS 3 patients seen within
30min compared with 48% on control days, average
WT decreased from 36 min to 19 min; the WT for
PACS 2 category patients also significantly decreased
in the experimental group (p < 0.05).

Comprehensive screening and clinical care program
was associated with significant decreasing overall
ED LOS, LOS for discharged and admitted patients
and rate of LWCA despite increase in ED patient
volume. Patient volume increased 9% and boarder
hours decreased by 1.3%. Median overall ED LOS
decreased by 29 min (8%, 361 min pre-intervention,
332 min post-intervention; p < 0.001). Median LOS
for discharged patients decreased by 23 min (7%,
318 min pre-intervention, 295 min post-intervention;
p <0.001), and by 31 min (7%, 431 min pre-
intervention, 400 min post-intervention) for admitted
patients. LWCA was decreased by 1.7% (4.1% pre-
intervention, 2.4% post intervention; p < 0.001).

ibility criteria was specified

randomly allocated to groups

Allocation was concealed

The groups were similar at baseline regarding the most

important Prognostic indicators

Measures of at least one key outcome were obtained from

more than 85% of the subjects initially allocated to groups

The study provides both point measures and measures of

variability for at least one key outcome
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Appendix 5: Data extraction of studies reporting on a models of care to address ED congestion and manage patient flow.

Tite of Paper Modelof Cae

Abdulwah,
2014, UK7

Carter, 2007,
USA123

Crawford, 2014,
Australia'®?

Daly, 2003,
Australia*®

Elder, 2015,
Australia®*!

Harding, 2011,
Australia®?”

The impact of senior
doctor assessment at
triage on emergency
department performance
measures: systematic
review and meta-analysis
of comparative studies.

A systematic review

of the impact of nurse
practitioners on cost,
quality of care, satisfaction
and wait times in the
emergency department.

Initiatives to reduce
overcrowding and access
block in Australian
emergency departments: a
literature review. Collegian.

Short-stay units and
observation medicine: a
systematic review.

Systematic review of three
key strategies designed
to improve patient flow
through the emergency

department.

Do triage systems in
healthcare improve patient
flow? A systematic review

of the literature.

Team Triage

Nursing Scope
of Practice &
Fast Track

Streaming

Short Stay/
Observation
Wards

Nursing Scope
of Practice

Triage systems

Review of the literature to
determine if placing a senior doctor
at triage versus standard single
nurse in a hospital emergency
department (ED) improves ED
performance by reviewing evidence
from comparative design studies
using several quality indicators.

Review of literature that discussed
NPs in the ED setting, looking
specifically at 4 key outcome
measures; wait times, patient
satisfaction, quality of care and
cost effectiveness.

Review of the current literature
highlighting strategies adopted by
different EDs to reduce delays and
streamline patient flow, including:
waiting room nurses; streaming;
rapid assessment teams; short
stay units and care coordination
programs.

Review of the literate of how short
stay observation units affect the
efficiency of healthcare delivery and
the quality of services provided.

Exploration of the literature
regarding 3 key strategies (PAT,
MAU, NPs) designed to promote
patient throughput in the ED.

Exploration of the literature to
understand how triage systems may
be used to ensure the most urgent
patients get timely service, but do
not effect patient flow.

Of 4506 articles identified, 25 relevant studies were retrieved; 12 were of the weak pre-post study
design, 9 were of moderate quality and 4 were of strong quality. The majority of the studies revealed
improvements in ED performance measures favouring SDT. Pooled results from two Canadian RCTs
showed a significant reduction in LOS of medium acuity patients (weighted means difference (WMD)
—26.26 min, 95% Cl —38.50 to —14.01). Another two RCTs revealed a significant reduction in WT (WMD
—26.17 min, 95% Cl —31.68 to —20.65). LWBS was reduced in two Canadian RCTs (risk ratio (RR)=0.79,
95% Cl 0.66 to 0.94). This was echoed by the majority of pre-post study designs. SDT did not change
the occurrence of adverse events. No clear benefit of SDT in terms of patient satisfaction or cost
effectiveness could be identified.

The medical community should further explore the use of NPs, particularly in fast track areas for high
volume departments. In rural areas, NPs could supplement overextended physicians and allow health
centres to remain open when they might otherwise have to close. These strategies could improve access
to care and patient satisfaction for selected urban and rural populations as well as make the best use of
limited medical resources.

Many of the initiatives analysed have proven successful at reducing the number of people re-presenting
to the ED, addressing time delays and improving the management of existing resources and patient
flow. More recent changes include increasing the scope of practice and workload for triage nurses. With
NEAT (which requires that most patients presenting to the ED within 4 h) the traditional roles of nurses
in the ED are changing and expanding to meet the needs of modern healthcare systems.

Short Stay Observation Units have the potential to increase patient satisfaction, reduce length of stay,
improve the efficiency of emergency departments and improve cost effectiveness. However, SOUs have
commonly been implemented alongside new clinical protocols, and it is not possible to distinguish the
relative benefits of each. As demand increases, providing effective and cost-efficient care will become
increasingly important. SOUs may help organisations that are attempting to streamline patient care
while maintaining their quality of service delivery.

Advanced practice nursing roles, physician assisted triage and medical assessment units are models

of care that can positively impact ED throughput. They have been shown to decrease ED LOS and DNW
rates. Confounding factors such as site specific staffing requirements, patient acuity and rest-of-hospital
processes can also impact on patient throughout through the ED.

Triage systems an improve patient flow, and providing some options for management of simple cases at
the point of triage is likely to be of benefit in achieving this outcome across a broad spectrum of health
services. Moderate evidence exists from a range of health services that the ability to combine triage
and initial treatment in less resource intensive cases can have a positive effect on patient flow. There

is conflicting evidence that triage systems that only prioritise patients, without providing any treatment
improve overall patient flow, although tailoring triage criteria more specifically to the patient population
or using triage to prioritise treatable cases may be of benefit.



Tile of Paper Modelof Cae

Oredsson, 2011,
Sweden''?

A systematic review of
triage-related interventions
to improve patient flow in
emergency departments.

Effectiveness of acute
medical units in hospitals:
A systematic review.

Scott, 2011, UK

Wiler, 2010,
USA?

Optimizing emergency
department front-end
operations.

Triage related
interventions
(Fast track/
point of care
testing)

Medical
Assessment
Units

Streaming

Literature search to scientifically
explore which interventions
improve patient flow in ED.

Review of articles reporting effect
of the introduction of a acute
medical unit on mortality, length
of stay, discharge disposition,
readmissions, resource use and
patient and/ or staff satisfaction.

Critical review of academic
literature to identify ways to
improve operations and promote
patient throughput.

Introducing fast track for patients with less severe symptoms result in shorter waiting time, shorter LOS
and fewer patients leaving without being seen. Team triage, with a doctor in the team, will probably
result in shorter waiting time and shorter LOS and most likely in fewer patients leaving without being
seen. There is only limited evidence that streaming of patients into different tracks, performing
laboratory analysis in the ED or having nurses to request certain x rays result in shorter waiting time and
LOS.

Limited observational data suggest acute medical units reduce in - patient mortality, LOS and ED access
block without increasing readmission rates, and improve patient and staff satisfaction.

This critical review of the academic medical literature reveals that few and often methodologically
limited studies have been published concerning front-end operational improvement strategies.
Currently, there exists a knowledge gap about what the optimal ED front-end strategy is, with the
need for more well-designed trials identified. Although an optimal approach to streamline front-end
operations for all EDs has not yet been identified, the strategies presented here may be important
components of change management initiatives for individualised EDs to improve front-end operations
and throughput.
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