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ABSTRACT

Objective: Emergency department (ED) overcrowding is a hospital-wide problem that demands a whole-hospital solution. We
developed and implemented a fast track model for streaming ED patients with low-acuity illness or injury to specialized care areas
(gynecology-obstetrics, orthopedics-trauma, pediatrics, and primary care) staffed by existing specialist resources with access to
general ED services. The study aim was to determine whether streaming of ED visits into specialized fast track areas increased
operational efficiency and improved patient flow in a mixed adult and pediatric ED without incurring extra costs.
Methods: We retrospectively reviewed the ED discharge records of patients who were mainstreamed or fast tracked during the
3-year period from 1 January 2010 through 31 December 2012. ED visits were identified according to a five-level triage scheme;
performance indicators were compared for: wait time, length of stay, leave before being seen and revisit rates.
Results: A reduction in wait time, length of stay, and leave before being seen rate was seen with fast track streaming (p < .01).
These improvements were achieved without additional medical and nurse staffing.
Conclusions: Specialized fast track streaming helped us meet patients’ care needs and contain costs. Lower-acuity patients were
seen quickly by a specialist and safely discharged or admitted to the hospital without diverting resources from patients with
high-acuity illness or injury. Involvement of all stakeholders in seeking a sustainable solution to ED crowding as a hospital-wide
problem was key to enhancing cooperation between the ED and the hospital units.
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1. INTRODUCTION

Like other European countries, Italy has a universalistic
health care system that provides both basic health care and
lifesaving medical services. According to recent government
figures, the National Health System (NHS) expenditure in-
creased from C108,891 billion in 2008 to C112,039 billion
in 2011[1] and it is projected to increase by 1.9% per year on
average until 2017.[2] The 2013 study also reported that ex-
penditure as a proportion of gross domestic product (GDP) is

7.6%. But as GDP continues to shrink, the share tagged to it
is forecast to decrease to 6.7%, leaving fewer funds to cover
the country’s growing health care needs.[2, 3] Following the
hike in regional copayment rates[4] for routine health services
in 2012, the number of nonurgent emergency department
(ED) visits has surged, adding to the recurrent problem of
ED overcrowding for unscheduled nonurgent care that diverts
resources from the severely ill or injured.[5–10] Moreover, al-
though more and sicker patients seek care,[11, 12] ED and
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inpatient capacity has actually declined in past decades, en-
suing in permanent ED overcrowding where inflow is greater
than outflow.[9, 13–16] The rate of ED visits after hospital
discharge as well as the rate of revisit in ED are largely un-
known,[17–19] but can represent a significant problem as well
as patients presenting to the ED but who leave before being
seen (LBBS) by an ED physician. The proportion of LBBS
varies from 1.4% to 2.9% in the United States[20, 21] and from
0.9% to 7.4% in Europe.[22, 23] In the current era of limited
resources, ED overutilization has compounded the problem
of adequate staffing in response to variability during peak
evening hours and on weekends when ancillary services are
not normally available. Current evidence has shown that,
among other process interventions, fast track streaming can
reduce overcrowding and increase patient satisfaction.[24–26]

In 2008, jointly with the hospital-planning department, we
developed a sustainable model that would meet patients’
care needs within the limited resources available. To do
this, we involved all stakeholders in implementing special-

ized fast track areas in the ED. The ED was reorganized
to optimize patient flow with a pivotal role assigned to the
triage nurse in decision-making processes, including initial
patient assessment and assignment to a fast track area. Be-
fore stepping into their new role, the ED nurses received
training in pediatric and obstetric-gynecologic triage assess-
ment, which included simulation sessions supervised by
the course tutors (pediatricians and gynecologist). Care
pathways and triage schemes to ensure early access to an
appropriate health provider are mandated by national law[27]

and regional guidelines.[28] A five-level triage scheme with
time references is generally used[29] (Red code: no wait;
Yellow code: ≤ 15 minutes wait; Green 30 code: ≤ 30 min-
utes wait; Green 60 code: ≤ 60 minutes wait; White code:
when possible). The triage nurse reassesses the patient within
a defined time frame (15 min, 30 min, 60 min, respectively)
or when there is a change in the patient’s symptoms. Table 1
presents the triage scale in use at the Maria Victoria Hospital
and two other widely used scales.

Table 1. The MVH Triage scale applied in the present study as compared with the CTAS and MTS
 

 

MVH Triage Scale  CTAS  MTS 

Code Urgency Wait Time  Code Urgency Wait Time  Code Urgency Wait Time 

Red Emergent No wait  Level I Resuscitation No wait  Red Immediate No Wait 

Yellow Very urgent ≤ 15 min  Level II Emergent ≤ 15 min  Orange Very urgent ≤ 10 min 

Green 30 Urgent ≤ 30 min  Level III Urgent ≤ 30 min  Yellow Urgent ≤ 1 hour 

Green 60 Less urgent ≤ 60 min  Level IV Less urgent ≤ 1 hour  Green Standard ≤ 2 hours 

White Non-urgent When possible  Level V Non-urgent ≤ 2 hours  Blue Non-urgent ≤ 4 hours 

Note. MVH: Maria Victoria Hospital; CTAS: Canadian Triage & Acuity Scale; MTS: Manchester Triage Scale 

The model is flexible and responsive so that patients initially
fast tracked to a specialized area can be mainstreamed with
clinical handover back to the ED if necessary. In line with cur-
rent recommendations,[30] patients are seen in order of arrival
in the fast track areas. Four specialized areas were created:
pediatrics, obstetrics-gynecology, orthopedics-trauma, and
primary care. The process changes involved no additional
nursing or medical staff. The only cost was a 6-month triage
nurse-training course. To avoid fragmentation of care, fast
track physicians admit to the hospital or discharge patients
without referring them back to the general ED. This study
sought to determine whether specialized fast track streaming
increased operational efficiency and improved patient flow
in the ED.

2. METHODS

2.1 Study design and oversight
We performed a retrospective cohort study of patients pre-
senting to the ED of the Maria Victoria Hospital (Turin, Italy)

from January 1, 2010 through December 31, 2012. There
was no commercial support for this study. The study was
approved by the Ethics Committee of our Institution.

2.2 Study population

The Maria Victoria Hospital is a 347-bed tertiary teaching
hospital located in a central urban area. It provides a com-
prehensive range of hospital services to a community of over
250,000 people. The annual number of ED visits is consis-
tently high: 95,096 in 2010, 90,145 in 2011, and 89,196
in 2012. There is a broad case-mix, with pediatric patients
accounting for 13.9%, 14.2%, and 14.9% of visits in the past
3 years, respectively, and an overall admission rate of 7.7%,
7.7%, and 8.0%, respectively. Prior to implementation of
the fast track system, inclusion and exclusion criteria were
strictly defined (see Table 2) and the ED nurses completed a
6-month training course.

Specialized fast track streaming began in November 2008
starting with the pediatric area and was progressively ex-
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tended to obstetrics-gynecology, orthopedics-trauma, and
primary care areas. It operates 24 hours a day, except for
the orthopedic-trauma fast track which is open daily from
8.00 AM to 8.00 PM; outside these hours orthopedic-trauma
patients are seen in the general ED. On arrival at the ED,

patients are assessed by a triage nurse and fast tracked if they
meet the inclusion criteria and do not present with exclusion
criteria. To avoid fragmentation of care, patients are dis-
charged home or admitted to an inpatient unit directly from
a fast track area.

Table 2. Inclusion and exclusion criteria for assignment to a specialized fast track area
 

 

 Inclusion criteria Exclusion criteria 

Pediatrics Green and white codes: age  14 years 
Red and yellow codes, age > 14 

years, trauma, wounds 

Obstetrics-Gynecology 
Green and white codes: women, impairment of reproductive system; STI; 

probable UTI; pregnant women with pregnancy-related problem; fetal urgencies 
Red and yellow codes 

Orthopedics-Trauma 

Green and white codes: limb injury without neurovascular compromise; low 

back pain (without trauma, fever, neurologic deficit, age > 40 years); minor 

lacerations not involving deep structures; scalp laceration (no loss of 

consciousness or other neurological symptoms); joint sprain/strain  

Red and yellow codes: trauma to 

the head, chest, abdomen, pelvis, 

or spinal column; polytrauma 

Primary Care 

White code: health services that could be normally handled by a primary care 

provider; minor contusion and abrasion; skin rash without fever; minor 

animal/insect bites without neurovascular or systemic symptoms 

Red, yellow green 30, green 60 

codes: trauma; acute pain; 

workplace accident 

 

The study population (see Table 3) included patients reg-
istered at the ED between January 1, 2010 and December
31, 2012, and included only patients triaged as code green
30 or 60. Patients triaged as code red or yellow were exclu-
sively assessed in the main ED, whereas those triaged as code
white were fast-tracked to one of the fast track areas. Hence,
only patients categorized as code green 30 or 60 were seen
and treated in either a fast track area or the main ED. In all
108,376 patients were admitted to the general ED and 88,752
to the fast-track areas (total study population 197,128).

Table 3. Demographic characteristics of study population
 

 

 General ED Speciality Fast Track 

Overal attendances* 95,691 95,049 

Average daily attendances** 873 867 

Median age-years (IQR) 490 (38) 270 (32) 

Gender   

Male-total no. (col%) 50,736 (53%) 38,495  (40.5%) 

Female-total no. (col%) 44,995 (47%) 56,552 (59.5%) 

Total number of patient attendances in the study period;  Average daily number of  

patient attendances; IQR: interquartile range 

2.3 Study outcomes

The study sought to determine whether specialized fast track
streaming increased operational efficiency and improved pa-
tient flow. The primary endpoints were safety as measured by
mortality during stay in a fast track area, wait time, length of
stay, and number of LBBS patients. The secondary endpoint
was appropriateness of patient assignment as measured by
revisit rate within 72 hours for the same medical problem.

2.4 Data collection
Data were extracted from the ED discharge database (Hip-
pocrates GPI Group, Trento, Italy). Under retrospective ob-
servational design, chart review of ED admissions identified:
age and sex, triage code, wait time (time from registration
at triage to being assessed by an ED physician), length of
stay (total time spent in the ED, from registration at triage
to discharge home or admission to an inpatient unit), LBBS
rate (defined as whether a patient left the ED before being
assessed by a physician), revisit rate (number of revisits to
the ED within 72 hours for the same problem), mortality
among fast-tracked patients, ED disposition (discharge home
or admission to a hospital unit).

2.5 Statistical analysis
The median wait time and length of stay in the fast-track
areas and the general ED were compared. The median test
(Brown-Mood method) was used to evaluate statistical sig-
nificance at an alpha level of .05 of the observed differences.
The proportion of LBBS patients and the revisit rate (within
72 hours for the same diagnosis) stratified for fast-track
streaming versus general ED were compared and the dif-
ferences weighed by the Z-test for proportions at an alpha
level of .05. All statistical analyses were performed using
SAS software, version 9.1.3 (SAS Institute Inc. Cary, NC,
USA). Descriptive statistics were used for demographic and
clinical characteristics.

3. RESULTS
Table 1 reports patient characteristics for mainstreamed and
fast-tracked patients. The wait time for patients triaged with
green 30 code decreased by 7 min (22 to 15 min; p < .01),
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by 1 min for green 60 code (23 to 22 min; difference not
statistically significant) (see Table 4).

Table 4. Median waiting time (min)
 

 

Triage code 
Median Time (IQR) 

Difference 
General ED Speciality Fast Track 

Green 60* 23 (36) 22 (32) -1 

Green 30** 22 (37) 15 (26) -7 

Brown-Mood Median test n. s.; **Brown-Mood Median test, p < .01; IQR, interquartile 

 range 

 

The length of stay for green 60 code decreased by 46 min
(113 to 67 min; p < .01), and by 166 min (236 to 70 min;
p < .01) for green 30 code (see Table 5). The proportion of
patients who left before being seen for the general ED and
the fast-track areas are shown in Table 6. The proportion
of LBBS patients, irrespective of triage code, was lower for
the fast-tracked patients (p < .01). The revisit rate for the
same medical problem within 72 hours after ED discharge
was 2.43% for mainstreamed ED patients and 2.42% for
fast-tracked patients (difference not statistically significant).

Table 5. Median length of stay (min)
 

 

Triage code 
Median Time (IQR) 

Difference 
General ED Speciality Fast Track 

Green 60* 113 (204) 67 (86) -46 

Green 30** 236 (640) 70 (109) -166 

Brown-Mood Median test n. s.; **Brown-Mood Median test, p < .01; IQR, interquartile 

 range 

 

Table 6. Total number and proportion of LBBS
 

 

Triage code 
General ED 
n;% **; (95% CI) 

Speciality Fast Track 
n;%**; (95% CI) 

Difference 
between 
proportion 

Green 30* 3,812; 5.6% (5.4-5.8) 1452; 1.8% (1.75-1.93) -3.8 

Green 60** 1,355; 4.9% (4.7-5.2) 249; 1.5% (1.3-1.7) -3.4 
Z test for proportions, p < .001; proportion of LBBS patients; CI confidence interval 

 

 4. DISCUSSION
ED overcrowding is a growing problem. In 2008, we im-
plemented fast track streaming for patients with low-acuity
illness or injury to improve patient flow while fully aware of
two main concerns raised by medical specialists and hospital
administrators: that fast-tracked patients are at a greater risk
of poor outcome and potential harm than those seen in a
general ED, and that fast tracking can negatively impact on
routine specialist care. Our study, albeit retrospective, shows
that in spite of the high volume of fast tracked ED visits
over the past 3 years, no mortalities were recorded. This can
be related to the accuracy of assessment by triage nurses in
assigning appropriate care pathways. To our knowledge, this
is the first study to report the outcomes of a hospital-wide
effort to mitigate ED overcrowding. Because ED crowding

is closely linked to a hospital’s capacity to admit in timely
fashion all patients requiring admission, it follows that all
units are accountable for providing for admissions from the
ED. Specialized fast track streaming is an innovative process
model rarely implemented elsewhere in Italy. We found that
the model can be efficiently run without additional ED nurse
and doctor staffing and without adding resources to specialist
units. It has become an integral part of routine specialty
care and has garnered satisfaction among staff. There was a
significant reduction in wait time, length of stay, and LBBS
rates for the fast-track areas; taken together, literature re-
lates these indicators to patient satisfaction.[30] Our hospital
administration and ED are presently working together on
extending fast-track services to: dentistry, ophthalmology,
and otorhinolaryngology services.

Fast track pathways have been devised and implemented as
a strategy to reduce overcrowding, wait time of low-acuity
patients, and the number of LBBS patients, with a view to
enhance system efficiency. ED fast track systems have been
shown to work well[23–25] in settings were adequate staff and
dedicated treatment areas are available. A further requisite
is that the ED organization is structured in such a way as
to provide a rapid decision-making process for establishing
prompt diagnosis (within 6 hours on average) and transfer to
a specialist ward if appropriate.[32] In brief in a flow-based
organization a short stay in ED is compatible with optimal
diagnosis and orientation.[33] Our data are consistent with
the observation that more and more hospital admissions are
through the ED. The number of hospital admissions that
came through our ED was 7,176 in 2010 (48.0% of all hospi-
tal admissions), 7,459 in 2011 (50.8%), and 7,814 in 2012
(54.5%) (p < .01). The proportion of hospital admissions
from the fast track areas was 5.4%, the total ED admission
rate was 7.9%. This rate is in line with previous studies,
which reported that 5.5% of patients triaged as being nonur-
gent require hospital admission after full evaluation.[34] In
our study, the hospital admission rate of the initially fast
tracked patients was high though they were triaged as having
“low priority” illness or injury. Nonetheless, one benefit of
our fast track model over traditional use of the ED and con-
ventional fast track streaming is that patients are directed to a
different pathway within the ED where they are cared for by
specialist staff which can call on ancillary hospital services
(imaging, laboratory, consultants) as needed. The decision
to admit directly from fast track areas, though the admission
process takes time and uses resources, did not clog up the
fast track.

The decline in hospital inpatient capacity has led to an in-
creased reliance on interventionist practices in the ED (more
orders for imaging, laboratory tests, and initiation of IV
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fluids). This trend has made medical decision-making more
complex and ED overcrowding has ensued. With fast track
streaming, specialist evaluation can be expedited, thus proba-
bly reducing interventionist practices, as shown by the shorter
length of stay compared against the general ED in our study.
High hospital readmission rates are also linked to circum-
stances outside the control of the hospital (patients with more
severe illness and the socioeconomically disadvantaged).[35]

While these factors may influence ED revisit rates, inappro-
priate care is also a likely cause of revisit and readmission.[36]

Measuring the rate of ED visits after inpatient discharge and
ED revisits (3%-4% of unscheduled visits return within 72
hours for the same problem)[36, 37] may reveal opportunities
to improve care transition and reduce avoidable acute-level
use. Our study shows that the revisit rates did not differ be-
tween the general ED (2.2%) and the fast track areas (2.2%).
In brief, fast track streaming does not increase the proba-
bility of revisits, but it is unable to reduce them. Our study
population was large (197,128 patients) and the results ac-
crue to evidence that patient flow through a busy ED can
be substantially redesigned and that fast track areas can be
successfully adapted to many different clinical settings. Fol-
lowing implementation of specialized fast tracks, the flow of
patients with low-priority codes improved and the LBBS rate
decreased. Differently from conventional fast track strate-
gies, in our model this improvement came without additional
specialty medical or nursing staff. Almost certainly there
was an opportunity cost paid in time and energy as clinicians
had to adapt to the new routine and system. The driving force
behind the adoption of the specialized fast track model was a
joint departmental and institutional effort to solve ED over-
crowding without reducing the quality of care and by relying
on already available resources. More generally, a hospital-
wide approach serves to reduce the waste that comes from
fragmented care.[37] Given the dwindling funds allocated to
the national health system and the rising demand of medical
services, we think that specialized fast track streaming offers
a sustainable solution to curbing health care costs.

Limitations
It was conducted in a single center and may be not gener-
alizable to other hospitals or settings. We did not study the

effect of fast track streaming on other patient-related out-
comes such as time to analgesia or antibiotics in patients
with pain or pneumonia, respectively, nor did we evaluate the
impact of fast track streaming on duration of hospital stay
and patient prognosis. The aim was to evaluate the effect the
implementation of a fast-track system had on the delivery
of emergency care. In addition the clinical severity of the
patients seeking treatment was not specifically evaluated in
this study. Though the two groups were comparable by triage
category they may have differ in severity of illness. Nonethe-
less this concern is of minor relevance since it does not affect
operational efficiency. Because the data were extracted from
our hospital databases and because the information system
was changed before the beginning of the study, we were un-
able to determine whether patients were treated at another
hospital during the study period nor could we make a his-
torical comparison with data prior to the database system
changes.

5. CONCLUSIONS
The volume of ED admissions cannot be planned. ED over-
crowding is inevitable and foster situations in which the
severely ill and the less ill compete for available resources.
Specialized fast track streaming however, can reduce the
number of patients waiting in the general ED, making it a
safer place where patients can wait until seen, enabling staff
to concentrate on the severely ill or injured, ultimately re-
ducing unnecessary delays and improving the quality of care
in the ED. Fast track specialists complete treatment with
admission to an inpatient unit or discharge from the hospital.
No evidence of a decline in the safety of care, as defined by
mortality and revisit rate, was recorded for the fast-tracked
patients in this study. Patient satisfaction was reflected by the
lower LBBS rates for all fast track areas as compared to the
general ED. Fast tracked patients were safely seen in order
of arrival, reducing the complexity of the queuing process
and length of stay. We think that such a patient-centered
organization can help to increase ED operational efficiency
and improve patient flow, while avoiding fragmented care
without the need for additional nurse or medical staffing.
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