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Abstract

Introduction: The purpose of triage in the standard Clinical Practice Guide (CPG) for multiple trauma patients
is to perform the primary and secondary evaluations in the quickest and shortest possible time with minimal
errors and the best quality in the emergency department (ED).

Objective: In this study, a practical program for a coordinated management of multiple trauma patients in the
ED has been provided by using the CPG guide. The impact of its implementation on the multiple trauma
patients’ management was evaluated.

Methods: This is a cross-sectional study conducted in 2014 and 2015 in Isfahan’s Al-Zahra hospital ED.
Administration and management of multiple trauma patients had been prepared before the implementation
of the plan based on standard clinical methods of implementation in a way that used a 12-step protocol for the
practical guide. This protocol was designed as a flowchart and the results before and after its implementation
were evaluated.

Results: In this study, 100 multiple trauma patients before and after the implementation of the protocol were
studied. The mean age of the patients and other baseline characteristics of studied patients in the two periods
before and after implantation of the CPG were not significantly different (p > 0.05). The frequency of intubation
(p = 0.016) and sent to the operating room (p < 0.001) were different in the two study periods. However,
hospitalization in the ICU (p = 0.35) and death (p = 0.73) before and after implementation of the protocol were
not statistically different. The time before examination by the EM physicians was significantly lower in all
triage levels after CPG implementation. Meanwhile, no change in time elapsed occurred for the surgeons except
for the patients in level 2 of triage.

Conclusion: Implementation of the strategic plan of CPG lead to a significant reduction in waiting time for
visits by emergency medicine services and other specialized services, increased the deployment of patients
needing surgery, and reducing the time spent in the ED.
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Trauma and injuries alone constitute more than
10% of the disease burden among adults in and
includes more than 80% of deaths in low and
middle income countries (1, 2). Available reports
indicate thatin 2000, more than 9 million incidents
leading to trauma occurred in Iran and as a result,
4 million people underwent outpatient treatment
and around 1,100,000 people were hospitalized
(3). Hospital emergency departments (EDs) are
responsible for providing immediate medical care
24 hours a day 7 days a week for all patients,
including injured ones. In recent decades,

population growth, the increased incidence of
intentional and unintentional injuries and
substance abuse have faced hospital EDs with
increasing numbers of patients, while the number
of and space in EDs has not been increased
significantly (4-6). Meanwhile, the main public
expectation of this department is to provide
immediate medical care appropriate to the severity
of the clinical status of the patients. Therefore, the
patients' waiting time and length of stay in the ED
are among the key factors in assessing the quality
of care provided (7, 8). Prolonged length of waiting

Copyright © 2018 Tehran University of Medical Sciences



Heydari et al

time and keeping patients in the ED may the result
of inefficient workflow processes during the three-
steps of patients entering the ED (input), providing
care in the ED (throughput), and exiting patients
from it (output) (9). This may result in the
formation of a negative attitude of the community
toward hospitals and health care providers, in
addition to a negative impact on the expected
treatment outcomes (5, 10-12).

Management of multiple trauma patients and
performing timely diagnostic and therapeutic
measures in preserving lives of patients and
preventing complications arising from injury is an
undeniable necessity. Therefore, if there is no
program and protocols for management of these
patients, improper and repetitive measures and
lack of timely and correct diagnosis of injury
results in a loss of golden times for saving patients
and ultimately will be followed by increasing the
complications of multiple trauma patients in the ED
(13, 14).

In this context, a patient’s waiting time for
diagnostic and therapeutic services is an
acceptable criterion for evaluating the correct
management of patients (11). Therefore, the first
policy that should be implemented in the ED is the
fact that patients referred to be triaged should be
triaged at the earliest time possible and receive any
specialized service visit required and para-clinical
measures so that the patient can be sent to the
relevant department in the shortest time and thus,
the bed turnover rate of ED increases and the
opportunity for admission of other patients is
provided (9).

Generally, protocol implementation, guidelines and
elaborated strategies proportional to the regional
situation and the hospitals is necessary in dealing
with emergency patients and managing their
treatment and treatment outcome feedback;
elaboration and implementation of a set of
guidelines and protocols called the Clinical Practice
Guide (CPG) has been proposed in the case of
multiple trauma patients (5, 11, 12, 15, 16). In this
study, a practical program for a coordinated
management of multiple trauma patients in the ED
has been provided by using the CPG guide, and the
impact of its implementation on multiple trauma
patients’ management was evaluated.

Study design

This was a cross sectional study conducted in 2014
and 2015 in the ED of Al-Zahra Hospital, Isfahan,
Iran. The study protocol was approved by the
ethics committee of Isfahan University of Medical

Sciences and the code ir.mui.res.1393.3.897 was
assigned. The authors adhered to Helsinki
Principles throughout the study.

Study population

Multiple trauma patients admitted to the ED during
the study period were eligible. Those who were
discharged against medical advice during the
hospitalization in the ED and those who were
referred from another medical center and rejected
at least one of the doctor's orders were excluded.
CPG preparation

Following frequent meetings inviting expert
professors of emergency medicine (EM), surgery,
neurosurgery, orthopedic, urology and
anesthesiology, a 12-step protocol for the
administration and management of multiple
trauma patients has been developed, the CPG.
Before implementation, it was performed as a pilot
on 20 multiple trauma patients during a week and
necessary changes and existing shortcomings were
eliminated.

Data gathering

According to the prepared CPG, a checklist
including triage category, duration of clinical and
para-clinical procedures, performing treatment
measures including surgery, transfer of patients to
the wards, performing mechanical ventilation in
the ED, transfer to the intensive care unit (ICU),
duration of hospitalization, and finally patient and
hospital costs were provided. The prepared
checklist was completed for 100 multiple trauma
patients before the protocol implementation in
January 2014. In the next step, the nursing staff,
interns and residents working in the ED were
provided training for the protocol. The mentioned
protocol was also designed as a flowchart and
installed in different parts of the ED. In the final
phase, the prepared checklist was completed for
100 multiple trauma patients in January 2015.
Definitions

Triage was performing using Emergency Severity
Index (ESI) version 4, which is a five-level ED triage
algorithm that provides clinically relevant
stratification of patients into five groups from 1
(most urgent) to 5 (least urgent) on the basis of
acuity and resource needs. Al-Zahra hospital ED
had 4 parts, and depending on the patient's triage
level, they were transferred to each part. The 1st
level of ESI were transferred to ED1, the 2nd Jevel to
ED2, the 3rd level to ED3, and the 4t level to fast
track.

Statistical analysis

Study data were entered into SPSS software,
version 23; after collection, they were analyzed
with Chi-square tests, T-tests, and T-paired tests.
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Baseline characteristics of studied patients before and after the protocol implementation
Before protocol Before protocol
Variable implementation implementation P
number and percent

Sex
Male 76 73 0.820
Female 24 27

Mechanism of injury
Traffic accidents 50 54
Fall from the height 25 27 0.831
Assault 15 9
Others 10 10

Transport
Visitors 23 39
Emergency Medicine Services 46 44 0.110
Private ambulance 27 11
From the prison 4 6

Triage level
1 10 11
> 3 51 0.430
3 47 38

The results before and after the implementation of
the protocol were compared. A P-value less than
0.05 was considered to be significant.

In this study, 100 multiple trauma patients before
the implementation of the protocol and 100 after
that were studied. The mean age of the patients was
37.03 + 12.48 years before CPG implementation
and 38.47 + 14.28 years after that (p = 0.112).
Other baseline characteristics of the studied
patients in the two periods before and after the
implementation of the CPG are summarized in
Table 1 and there was no statistical significance
difference in this regard.

In Figure 1, the triage level of patients and
appropriateness of triage level with trauma level
before and after the implementation of the protocol
is shown. Before CPG implementation, trauma level
with triage level was inappropriate (wrong triage)
in 15 people, was appropriate (correct triage, but
wrong part of the ED) in 38 people and was
perfectly appropriate (correct triage and correct
part of the ED) in 47 people; while after CPG
implementation, trauma level with triage level was
inappropriate in 6 people, was appropriate in 43
people and was perfectly appropriate in 51 people
and its appropriateness was not significantly
different (p = 0.12).

In Table 2, the mean and standard errors of the
waiting time in different parts of the emergency
and hospital before and after implementation of
the protocol are shown. Based on the findings, the
mean duration of hospitalization until the first visit
by the EM physician and other physicians as well as
the duration of stay in the ED department had a

significant decrease after implementation of the
protocol, but the mean of other time intervals and
hospital costs had no significant differences
between the two study periods.

The number of patients who underwent intubation
in the ED before and after the CPG implementation
was 12 and 3 patients, respectively, and the
frequency of intubated patients after protocol
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Mean and standard errors of waiting time for obtaining services before and after protocol implementation
Variable .Before protoFol ) After protocpl P
implementation implementation

The average time of the first visit of emergency medicine physician (min) 25/0+£19/6 14/6 +12/0 <0.001
The average time of the first visit of surgeon (min) 29/6 +3/5 28/7 +4/0 0/87
The average time of the first visit of other services (min) 58/8+5/6 41/1+5/1 0/02
Computed tomography scan time (min) 57/7+4/9 52/0+5/4 0/45
Chest X-ray time (min) 49/5+3/8 41/6 +3/7 0/14
Hospitalization duration in emergency medicine department (hours) 7/8+1/6 4/2+0/6 0/046
Hospitalization duration in other services (hours) 11/3+0/9 9/7+1/1 0/26
Duration of hospital stay (days) 5/0£1/0 4/3+0/5 0/48
Hospital costs (million rials) 3/9+3/5 3/3+3/2 0/18

m Mean and standard deviation of time before a visit in terms of triage level before and after the intervention

Triage Waiting time before a visit
Group level Before protocol After protocol P
implementation implementation
1 8.3 +6.5 22 0.006
Emergency medicine physician 2 23.2+15.1 15.8+10.7 0.006
3 30.2 +£22.8 16.7+13.2 0.002
1 38.8+259 249+11.7 0.340
Surgery physician 2 23.7+45 255+4.4 0.006
3 34.8+24 40.5 +29.2 0.620

implementation was significantly lower (p =
0.016). The number of patients were transferred
directly from the ED to the operating room before
and after protocol implementation was 11 and 53
cases, respectively; it was significantly greater after
the CPG implementation (p < 0.001).

Figure 2 shows the frequency of intubation, sent to
the operating room, hospitalization in the ICU, and
death before and after implementation of the
protocol. The number of patients admitted to
intensive  care units before and after
implementation were 11 and 13, respectively, and
there was no significant difference between before
and after the implementation of the protocol (p =
0.35). The number of deceased before and after the
protocol implementation was 5 and 4, respectively,
and the difference between the two time periods
was not significant (p = 0.73).

It should be noted that 50 people (50%) were
visited by the surgery service among the 100
patients studied before implementation of the
protocol, but the number of surgery visits
decreased to 45 people (45%) after the
intervention, but the obtained difference was not
statistically significant (p = 0.48).

In Table 3, the mean and standard deviation of the
time before a visit based on the level of triage
before and after implementation of the protocol are
shown, indicating the EM and surgery physician
groups. It is clear that the time before a visit by the
EM physician group was significantly lessened in
all triage levels. Meanwhile, the same change did
not occur for the surgery physician group except
for the patients in level 2 of triage.

According to the results of the current study, the
average time before the first visit of emergency
medicine physicians and hospitalization duration
in the ED decreased significantly after
implementation of the protocol, which could be the
result of timely actions by the emergency medicine
service for patients' visits and on the other hand
could represent the need for management by other
specialized services with a timely presence to the
patient's bedside.

In the current study, although the mean time before
the first visit of patients by the EM physicians
decreased after CPG implementation, the first visit
by surgeons was not significantly different before
and after implementation of the protocol. This
might be due to the permanent presence of surgery
service residents at all times before and after the
implementation of the protocol in the ED, while the
other services have no permanent presence and
need to alter their schedules for visiting the ED.
The patients’ triage level was not significantly
different before and after the implementation of
the protocol, but the rate of sending patients for
surgery significantly increased and the reason is
that a significant number of patients before
implementation of the protocol were initially
transferred to the hospital wards and they were
later prepared for surgery, but making a decision
about the need for surgery at the earliest time
possible by a specialized service in the ED was
made possible by implementing the project, and
patients were transferred to the operating room
for surgery from there. In addition, cases requiring
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hospitalization in intensive care units are also
envisaged in this protocol and many transfers to
the intensive care unit (ICU) were also conducted
by the EM physician group after consulting other
specialized services.

Although the waiting time for specialized visits and
waiting time to receive health services decreased
after the protocol was implemented, the time for
conducting para-clinical measures, including chest
X-ray and CT scan time, had no significant
reduction, and this is a concern due to the lack of
resources, their time consuming nature, and the
busyness of the mentioned units, and also because
of the lack of coordination between the emergency
department and such units and the impossibility of
their management by the emergency medicine
service. The solution to this dilemma is to provide
independent imaging facilities in emergency
departments, but unfortunately, such a possibility
is currently not available in our country and
currently, the best option is creating a single
management system. Such a policy had been
anticipated in the implementation protocol, but
ideal results have not obtained from it due to side
difficulties.

Implementation of the strategic plan of CPG, which
was developed and implemented by utilizing
protocols and guidelines in various specialized
services and attracted the attention of experts from
various fields of surgery, lead to a significant
reduction in waiting time for visits by the EM
physician group and other specialized services,
increased deployment of patients needing surgery,
and reducing the time spent in the ED, which could
result in increasing ED turnover. However, the
implementation of this program had no significant
effect on reducing para-clinical measures including
X-ray and CT scan time due to the impossibility of
providing a single management for ED and para-
clinical departments and a lack of coordination

between the mentioned services. Therefore, we
suggest that further studies should be conducted
on increasing the effectiveness of the program and
stemming peripheral problems leading to
inefficiency of the program, in addition to
continuing the proposed approach.

Limitations

Considering that Al-Zahra hospital is an
educational center, despite the notification of the
CPG, a number of residents managed the patients
regardless of the guidelines. In addition, the
protocol was only implemented for the ED, and it
was better to include all other units, including
laboratory, radiology and etc.

It is likely that implementation of the CPG lead to a
significant reduction in waiting time before the
first visit of the emergency medicine physicians
and other specialized services to some extent, and
increased deployment of patients needing for
surgery and reducing the time spent in the ED.
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