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Abstract
Aim: Ankle injuries are commonly seen in the emergency department (ED) and

contribute to overcrowding. In Oman, injuries are a leading cause of years of life

lost, disability-adjusted life years, and pose a burden to the healthcare system. This

study aimed to evaluate the effectiveness of ED triage nurse-led application of the

Ottawa Ankle Rules (OARs) toward improving the healthcare outcomes of ankle

injury patients.

Methods: A quasi-experimental design was used to collect data (demographic

characteristics, waiting time, length of stay, and number of radiographic tests) from

96 patients. The intervention group (n = 46) received ED triage nurse-led assess-

ment and initiation of radiographic tests based on the OARs. The control group

(n = 50) received usual care.

Results: The participants' mean age was 26.4 ± 7.90 years. The main causes of

ankle injuries were football (36%), falls (31%) and twisting while walking (24%).

There was a significant difference in number of ankle X-rays (t = 6.19; p < .001);

length of stay (U = 549; p < .001); and waiting time (U = 167; p < .001) between

the control and intervention group. The intervention reduced the mean waiting time

and length of stay by 25.09 and 41.01 min, respectively.

Conclusion: Application of the OARs by the ED triage nurse can decrease the

number of unnecessary radiographic tests, waiting time and length of stay in the

ED. Nurses' utilization of evidence-based clinical decision-making tools can

improve ED care outcomes of common acute conditions such as ankle injuries.
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1 | INTRODUCTION

The Global Burden of Disease and injury study results
showed that annually 973 million people around the world
present to the emergency department (ED) with complaints
of minor and major injuries that warrant some type of health
care (Haagsma et al., 2016). Ankle injuries are one of the

common conditions that lead patients to seek healthcare in
the ED (Singh-Ranger & Marathias, 1999). The majority of
patients present to the ED with complaints and manifesta-
tions such as sudden severe pain, swelling, bruising, and
inability to walk or bear weight on the injured extremity or
joint (Polzer et al., 2011). In cases where the patient has an
ankle sprain, the ankle may be stiff, while in ankle fracture
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the ankle joint area is usually tender and looks deformed or
out of place (Polzer et al., 2011).

The most common category of ankle injuries are ankle
sprains, dislocations and fractures (Shah, Thomas, Noone,
Blanchette, & Wikstrom, 2016; Singh-Ranger & Marathias,
1999). These injuries require prompt management to reduce
pain, and stabilize the ankle sprain or fracture (Murray,
McDonald, Archbold, & Crealey, 2011). The management
of ankle injuries in all its forms is expensive because it
involves diagnostic radiographic tests to make the final diag-
nosis and different treatment procedures (Murray et al.,
2011). The literature shows that the median ED cost per
ankle sprain event in the USA is $1,029 (Shah et al., 2016).
In the UK, the mean total hospital cost per patient diagnosed
with ankle fracture is estimated at $6,196.70 (Murray
et al., 2011).

It has been reported that in the USA, strains and sprains
account for 36% of all lower extremity injuries, with sprains
having the highest incidence of 206 per 100,000 (Lambers,
Ootes, & Ring, 2012). Studies conducted in Europe show
that the crude incidence rate of ankle sprains is approxi-
mately 60.9 per 10,000 patients (Bridgman et al., 2003). In
the Middle East region, ankle injuries constitute approxi-
mately 7% of all patients who present to the ED (Tadros,
Eid, & Abu-Zidan, 2010). There are no published statistics
about the incidence of ankle injuries in Oman, but the num-
ber of ankle injuries seen in the local ED is very high. The
above descriptions indicate the burden brought about by
ankle injuries, therefore efforts toward any improvement in
their management can result in enhanced ED care outcomes.

The ED plays a major role in the healthcare system and
in many countries it acts as an accessible safety net (Asplin
et al., 2003), but it is also one of the most overcrowded units
in any given hospital (Alavi-Moghaddam et al., 2012).
Crowding in the ED is defined as having greater numbers of
patients than the number of treatment rooms, or greater num-
bers of patients than the number of ED healthcare providers
(Gordon, Billings, Asplin, & Rhodes, 2001). Literature
shows that overcrowding in the ED may occur as a result of
prolonged length of stay (LOS) of patients, delayed response
to ED consultations and referrals, repeated ED visits (fre-
quent flyers), non-urgent visits and hospital-specific factors
(Afilalo et al., 2004; Erenler et al., 2014).

The lack of utilization of evidence-based practice by
healthcare providers in the ED can also lead to overcrowding
and poor patient outcomes. For instance, in many patient
conditions commonly seen in the ED such as ankle injuries,
the physicians might request unnecessary radiographic tests
to make the final diagnosis (Lambers et al., 2012). The aver-
age time required to perform an ankle X-ray is 10 to15 min,
then the ED physician takes additional time to read the X-
ray which extends the patient's LOS (Sorensen, Keeling,

Snyder, & Syverud, 2012). Prior studies have shown that
overcrowding in the ED affects the quality of care provided
to the patient because it leads to prolonged waiting time, del-
ayed case diagnosis, delayed treatment, and delayed atten-
dance to and treatment for seriously ill patients, unnecessary
diagnostic investigations, and all these subsequently increase
the cost of care (Erenler et al., 2014).

To overcome the overcrowdedness and the associated
poor health outcomes in the ED, many strategies have been
suggested and tested. These strategies include increasing the
number of healthcare providers, increasing the number of
hospital beds, and educating the community about receiving
appropriate healthcare services from the appropriate
healthcare institutions (Erenler et al., 2014; Sorensen et al.,
2012). But all the above interventions are associated with
high financial costs (Bucheli & Martina, 2004). Directing
patients to alternative sources of care away from the ED,
such as walk-in centers, is helpful in reducing ED patient
volume, but the evidence about this approach is weak and its
cost-effectiveness is not well known (Salisbury &
Munro, 2003).

On the other hand, implementation of standing orders by
nurses and other health providers working in the ED has
been found to be a cost-effective strategy and it reduces
patient LOS (Ashurst et al., 2014; Ho, Chau, & Cheung,
2016). Nurses are the largest number of healthcare providers
in the ED, therefore they are a reliable resource that can be
used to improve the quality of ED care through implementa-
tion of standing orders/protocols such as the Ottawa Ankle
Rules (OARs) for ankle injuries (Ho et al., 2016; Sorensen
et al., 2012). The OARs is an evidence-based approach to
assessment and diagnosis of ankle injuries, and it guides the
clinician to make decisions regarding the need for radio-
graphic tests (Stiell et al., 1992). The OARs was originally
developed to be used by physicians with a goal of improving
immediacy of interventions to relieve pain and improve out-
comes of patients with ankle injuries (Ho et al., 2016; Lee
et al., 2016). The OARs have been mostly used in clinical
settings in north America, Europe, and some few countries
in Asia (Bachmann, Kolb, Koller, Steurer, & ter Riet, 2003;
Curr & Xyrichis, 2015; Meena & Gangary, 2015).

The development, accuracy and the steps of
implementing the OARs in clinical practice is widely
reported elsewhere (Meena & Gangary, 2015; Stiel et al.,
1992, 1993). Literature from other countries shows that the
OARs when used to assess and initiate radiographic tests as
a standard practice, can improve the healthcare outcomes of
patients with ankle injuries (Ho et al., 2016). However, the
majority of studies reporting about the OARs outcomes have
been conducted in highly developed countries with well-
established healthcare systems (Ashurst et al., 2014; Auleley
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et al., 1998; Curr & Xyrichis, 2015; Knudsen, Vijdea, &
Damborg, 2010; Sorensen et al., 2012).

2 | AIM

The main aim of the study was to evaluate the effectiveness
of ED triage nurse-led application of the OARs toward
improving healthcare outcomes (waiting time, LOS and
number of radiographic test) of patients with ankle injuries.

3 | METHODS

3.1 | Study design

A quasi-experimental design was used to examine the effec-
tiveness of ED triage nurse-led application of the OARs
toward improving healthcare outcomes (waiting time, LOS,
and number of radiographic tests) of patients with ankle
injuries. The study was conducted in the ED of two
government-funded hospitals located in Muscat (Oman).
The Canadian Triage and Acuity Scale (CTAS) triage sys-
tem is used in both facilities. CTAS is a five-level triage sys-
tem used to grade the acuity of the patients' condition (level
1 Resuscitation, level 2 Emergent, level 3 Urgent, level
4 Less urgent and level 5 Non-urgent).

3.2 | Study participants

The participants were adult patients seen in the ED with
acute ankle injuries. In order to be included in this study, the
participants had to meet the inclusion criteria of: age
18 years and above; seeking health care in the ED within
12 h from the time of injury; presenting with a chief com-
plaint of ankle pain, trauma, injury or inability to bear
weight due to ankle injury (based on history reported by the
patient); able to speak Arabic or English language. The
patients with the following characteristics were excluded:
had other isolated injury of the skin of the lower leg; ret-
urned for re-assessment of prior ankle injury which was
already diagnosed; referred by another healthcare provider
or healthcare facility after the ankle or foot radiographs were
already taken; pregnant women; and had mental incapacita-
tion and unable to provide informed consent.

A convenience sample (N = 96) was recruited and dis-
tributed between the control group (n = 50) and the inter-
vention group (n = 46). Convenience sampling strategy was
adopted because of the unpredictable nature of patient visits
to the ED. All patients with ankle injuries who were willing
to participate in the study were assigned to the control or
intervention group based on their choice after explaining the
study procedures. In Oman all citizens (Omanis) get free
health care in government hospitals and healthcare facilities.

Therefore the participants for this study did not pay for any
costs since they were all Omanis and eligible for free
health care.

3.3 | The intervention

The intervention group received care which started with ED
triage nurse-led application of the OARs to assess the ankle
injury and initiate radiographic tests. Only one ED triage
nurse implemented the intervention for all participants in the
intervention group. The nurse had a Bachelor of Science in
nursing, 5 years of experience in the ED, attended a 1-week
training course in trauma nursing, and was oriented in the
use of OARs by a senior ED physician. The ED triage nurse
was given privileges to order radiographic tests for the pur-
poses of this study. The patients in the intervention group
were triaged by the ED triage nurse, and then assessed and
scored using the OARs protocol. The score was then used to
make a decision to request radiographic tests (ankle X-ray)
or not, as per the recommendations of the OARs protocol.

The control group received the usual care provided by
the ED physicians. The usual care is comprised of general
assessment by the triage nurse to determine the CTAS level
of the patient's condition, waiting to be seen by the physi-
cian, being seen by the ED physician who performs a
focused assessment, initiation of radiological tests by the
physician (based on personal knowledge, experience and
expertise) and the formulation of a care plan. The ED physi-
cian did not use the OARs to assess or while making treat-
ment plans for patients in the control group.

3.4 | Study instrument

Data about participants' demographic characteristics, events
leading to ankle injury, number of radiographic tests (ankle
X-rays), ED waiting time and ED LOS were collected. Data
for the control and intervention group were collected using a
questionnaire comprised of a demographic data sheet, the tri-
age assessment record form, and ankle injury care sheet. The
triage assessment record form had information which out-
lines the steps to follow when assessing a patient in the inter-
vention or control group until the point of making a decision
to request for radiographic tests. The steps and decision pro-
cess outlined for the intervention group are those rec-
ommended by the OARs protocol. The ankle injury care
sheet was developed by the investigators to record data
about events leading to ankle injuries, ED waiting time,
LOS, and number of radiographic tests after health care in
the ED.

The numbers of radiographic tests used to investigate the
ankle injury before a diagnosis was made were recorded for
each patient. The ED waiting time was computed as the time
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(minutes) spent from the point of registration or triage
(whichever was earlier) to the time of consultation (time
when patient was seen by a physician to develop a care
plan). The LOS was calculated as the total amount of time
(in minutes) spent in the ED from the first documented
time on arrival (the earlier of triage or registration) to the
time when the patient was discharged or admitted as an inpa-
tient. The data about number of radiographic tests and time
is automatically recorded by electronic patient medical
record once the appropriate step is initiated.

3.5 | Data collection procedures

The investigators worked with the assigned triage nurse at
the triage station of each ED to identify patients complaining
of ankle injury. These patients were approached at triage or
during registration to recruit them into the study and those
who were willing to participate were assigned either to the
control or intervention group. The participants were
requested to provide written informed consent after receiv-
ing a full explanation of the study purpose and study proce-
dures. After consent, the participants in the control group
continued to receive usual care. The participants in the con-
trol group were approached again while waiting for care or
just before discharge to complete the demographic data sheet
and clarify other data such as events which led to ankle
injury.

The patients in the intervention group, once at the triage
station, they were assessed by the ED triage nurse
implementing the OARs protocol. During this assessment,
data about the cause of ankle injury, patient identification
number and demographic characteristics were elicited. The
rest of the data were obtained from the electronic computer
medical record. After triage and assessment using the OARs
protocol, the score of the participants in the intervention
group was used to make a decision of whether to initiate the
radiographic X-rays or not. In cases where the triage nurse
decided not to request radiographic tests (according to the
OARs protocol), the patient waited to be examined by the
ED physician to develop a care plan. All the patients were
seen by the physician (the ED physician did not use the
OARs, but applied personal knowledge and experience)
according to their CTAS level to formulate the treatment and
disposition plan.

3.6 | Ethical considerations

The study was reviewed for ethics and approved by the
author's University’s and the Health Centre's Research and
Ethics Committees. The participants were provided with
clear information about the study and their rights before con-
senting to the study. All the participants in the control and

intervention groups were examined by the ED physician.
The data collection tools were kept anonymous and partici-
pant confidentiality was maintained by masking the patient
hospital identifying number with a specific study code
number.

3.7 | Data analysis

The sample characteristics, common events leading to ankle
injuries, number of ankle X-rays, ED waiting time, and LOS
were summarized using descriptive statistics (frequency, per-
centages, means and standard deviations). The t test (inde-
pendent samples t test), Chi-square and Mann–Whitney
U test analysis were used to determine the differences in
number of ankle X-rays, waiting time and LOS between the
control and intervention groups. Furthermore, agreement
Kappa test was used to evaluate the extent of agreement
between the ED physicians (control group) and triage nurse
(intervention group) in radiographic test requests. The
assumptions for each statistical test were verified and the
level of significance for all tests was set at P ≤ .05 (two-
tailed).

4 | RESULTS

4.1 | Characteristics of the participants

The participants' characteristics are presented in Table 1.
Their mean age was 26.4 ± 7.84 years and the majority in
both groups were male. All the participants were assigned to
triage level 4 or less urgent on the CTAS (patient can wait
for 1 h in the waiting area before being examined by the
physician if he/she is not experiencing serious complica-
tions). The main complaint on presenting to the ED was
ankle injury and the associated pain was rated as moderate
(mean pain level = 5.46 ± 1.23). The main events reported
as the cause of the injury (n = 96) were soccer or football
(36%), fall (31%), and twisted ankle or foot while walking
(24%). The other causes reported were road traffic accident
(3%), other sports (3%), work-related injury (2%), and heavy
object falling on the foot (1%). Overall, there were no signif-
icant differences between the control and intervention
groups in terms of demographic characteristics.

4.2 | Differences in number of ankle X-rays
requested

The number of ankle X-rays requested by the ED physicians
(based on their experience and knowledge) in the control
group and by the triage nurse (based on OARs protocol) in
the intervention group are presented in Table 2. The results
show that the ED physicians requested ankle X-rays for
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almost all the patients in the control group (92%), but only
17.4% of the requests were needed (positive for ankle frac-
ture). In the intervention group (n = 46), the triage nurse
(using OARs protocol) requested ankle X-rays for only
32.6% (15 patients) and 60% of the requests were needed
(positive for ankle fracture). The application of OARs by the
triage nurse led to detection of more ankle fractures than the
physician's requests based on experience and knowledge.
The average number of ankle X-rays requested by the triage
nurse using OARs in the intervention group (1.33 ± 0.47)

was statistically significantly lower than the average number
of ankle X-rays requested by the ED physicians (1.88
± 0.40) in the control group (t = 6.19; P < .001; 95%
CI = 0.37–0.72).

4.3 | Agreement between physicians and triage
nurse on ankle X-ray requests

The results of the ED physician and triage nurse agreement
to request ankle X-ray in the control and intervention groups

TABLE 1 Characteristics of the
participants (n = 96)

Characteristics Category

Control
(n = 50)

Intervention
(n = 46)

χ2 and P
valuef (%) F (%)

Gender Male 39 (78) 34 (73.9) χ2 = 0.22

Female 11(22) 12 (26.1) P = .811

Age in years 18–40 47 (93.4) 43 (93.5) χ2 = 0.011

(mean = 26.4;
SD = 7.84)

≥41 3 (6) 3 (6.5) P = 1.00

Level of education Primary school 2 (4) 1 (2.2) χ2 = 2.82

Secondary
school

10 (20) 16 (34.8) P = .421

Diploma 11 (22) 9 (19.6)

≥Bachelor's
degree

27 (54) 20 (43.5)

Occupation Unemployed 4 (8) 7 (15.2) χ2 = 3.83

Student 26 (52) 21 (45.7) P = 0.280

Medical staff 5 (10) 9 (19.6)

Others
occupations

15 (30) 9 (19.6)

Triage category Level 4 50 (100) 46 (100) -

Chief complaint on
arrival

Injury 42 (84) 44 (95.6) χ2 = 3.49

Pain 8 (16) 2 (4.4) P = .09

Pain rating Moderate (1–5
rating)

29 (58) 30 (65.2) χ2 = 0.527

(M = 5.46; SD =
±1.23)

Severe (6–10
rating)

21 (42) 16 (34.8) P = .532

Site of pain in the
ankle

Malleolar zone 25 (50) 28 (60.9) χ2 = 1.14

Midfoot zone 25 (50) 18 (39.1) P = .311

SD, standard deviation.

TABLE 2 Number of ankle X-rays requested for patients in the control and intervention groups

Variable

Ankle X-ray requested

No. of positive ankle fractures Mean SD t P value 95% CINo Yes

Control group (n = 50) 4 (8%) 46 (92%) 8 (17.4%) 1.88 0.40 6.19 <.001 0.37–0.72

Intervention (n = 46) 31 (67.4%) 15 (32.6%) 9 (60%) 1.33 0.47

SD, standard deviation.
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are presented in Table 3. The agreement on ankle X-ray
requests between the triage nurse in the intervention group
and ED physicians in the control group was 34% which was
very low and statistically significant at P < .001. When
ankle X-ray tests were requested, the ED physicians and tri-
age nurse using OARS agreed to request in 27.7% of the
cases; and when ankle X-rays were not requested, both the
ED physicians and triage nurse agreed not to request the X-
ray in 100% of the cases.

4.4 | Difference in waiting time and LOS

The results summarized in Table 4, show the difference in
waiting time and LOS between patients in the control and
intervention groups. The mean waiting time in the control
group was 60.52 min, while the mean waiting time for the
intervention group was 35.43 min. There was a statistically
significant difference in the waiting time between both
groups (U = 549; P < .001). The mean LOS in the control
group was 68.15 min, whereas in the intervention group it
was 27.14 min. There was a statistically significant differ-
ence in the mean LOS between both groups (U = 167.5;
P < .001). Implementing OARs by the triage nurse reduced
the patients' waiting time and LOS by 25.09 and 41.01 min,
respectively.

5 | DISCUSSION

This study evaluated the outcomes of the application of the
OARs (number of ankle X-rays, ED waiting time and LOS)
by a triage nurse. The participants were mostly young males
and they reported the main causes/events which led to ankle
injury to be soccer or football, falls, and twisted ankle or

foot while walking. In Oman, there has been no study which
has specifically focused on ankle injuries, but the available
literature shows that the most common causes of general
injury among patients are falls (40.3%), sports injuries
(12.7%), and being struck by or struck against objects
(12.4%) (Al-Balushi et al., 2012). This report is consistent
with the findings of our study showing that sports (football)
and falls are the major causes of ankle injuries. Of the 96 par-
ticipants (both control and intervention groups) only
17 (17.7%) were found to have ankle fractures. Therefore, it
is logical to suggest that most ankle injuries seen in the ED
are not associated with ankle fractures.

The findings of the current study show a significantly
lower number of ankle X-rays and high number of ankle
fractures detected by the triage nurse implementing OARs
compared to the ED physicians using usual care for patients
with ankle injuries. These results are consistent with those
from a recent randomized controlled trail conducted in Hong
Kong and other countries (Ho, Chau, Chan, & Yau, 2018;
Ho et al., 2016). Furthermore, an interventional study con-
ducted in Denmark in 2010 also found that the use of OARs
significantly reduced the number of ankle X-rays from 62%
to 57% (P < .001) (Knudsen et al., 2010). Therefore, like
other studies from developed countries with well-established
healthcare systems, our findings show that implementation
of the OARs by the triage nurse is effective at reducing the
number of unnecessary ankle X-rays for patients with ankle
injuries seen in the ED.

In the ED usually patients with ankle injuries are triaged
by the nurse and asked to stay in the waiting area for exami-
nation by the ED physician. The waiting time in ED can be
prolonged (more than 4 h) due to many factors. Prolonged
waiting time for patients with ankle injuries and increased
number of patients attending ED result in ED overcrowding.

TABLE 3 Agreement between emergency department (ED) physicians (control group) and ED triage nurse (intervention group) on ankle
X-ray requests

Agreement

Ankle X-ray requested by ED
physicians

χ2 P value Agreement – Kappa (P value)No Yes

Ankle X-ray requested by ED triage nurse No 11 (100%) 60 (72.3) 17.03 <.001 0.34 (<.001)

Yes 0 (0%) 23 (27.7)

TABLE 4 Difference in waiting time and length of stay between the control and intervention groups

Variable n Median Mean rank Sum of ranks Mann–Whitney U P value

Waiting time (in min) Control group 50 61 60.52 3,026 549 <.001

Intervention group 46 30 35.43 1,630

Length of stay (in min) Control group 50 159 68.15 3,407.5 167.5 <.001

Intervention group 46 62 27.14 1,248.5
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The ED overcrowding is sustained by three interdependent
components of input (unscheduled patients, etc.), throughput
(triage, diagnostics, treatment, etc.), and output (waiting
time, overall LOS, patient disposition and others) (Asplin
et al., 2003). The OARs enhances the throughput component
and decreases the waiting time and overall LOS by quicken-
ing the initial provider evaluation and diagnostic testing
aspects. Subsequently, this contributes to alleviating ED
overcrowding by speeding patient disposal from the ED.

To overcome overcrowding in the ED, approaches focus-
ing on expansion of the roles of ED triage nurses to include
implementation of evidence-based diagnostic standing
orders have been used. These evidence-based standing
orders have been used for conditions commonly seen in the
ED such as chest pain, abdominal pain and minor lower
extremities injuries (Rowe et al., 2011). The current study
supports the addition of application of OARs as a standing
order that can be implemented by the triage nurse to improve
ED patients' health outcomes.

The current study also shows that there was a significant
difference in waiting time between the control and interven-
tion groups (P < .001). Implementation of the OARs by the
triage nurse reduced the mean waiting time by 25.09 min.
This finding is consistent with others which have reported a
significant reduction in mean waiting time of the interven-
tion group compared to the control group (Ho et al., 2016).
The reduction in waiting time in the current study is more
than what has been previously reported and this might be
due to the fact that more patients in the control group were
enrolled during the night shift. During the night shift the ED
might be more crowded and with less staff. Most of the
patients in the intervention group were recruited during
morning shift. Future studies evaluating the effectiveness of
the OARs should ensure to recruit patients in both, the con-
trol and intervention group, during the same work shift or
compare the outcomes of patients only recruited during the
same shift.

The study found a significant difference in overall
patient' LOS between the control and intervention groups
(P < .001). The mean LOS was reduced by 41.01 min in the
intervention group. This finding is similar to that of other
studies. A study conducted in the USA also found a signifi-
cant difference of 45 min (P = .030) in LOS between the
usual care and post-test groups who received triage by
nurses based on OARs (Sorensen et al., 2010). Further, a
prospective randomized controlled trial conducted in Canada
showed that the triage nurse initiating radiographic tests
using the OARs led to a significant decrease in patient LOS
(P = .003) between the control and intervention groups (Lee
et al, 2016). Therefore, one of the strategies that Oman hos-
pital EDs may consider using to reduce overcrowding is the

application of evidence-based and reliable standing orders
and protocols such as the OARs.

The OARs overcomes the usual ED waiting after triage
to consult the ED physician. When ED physicians see
patients with ankle injuries they tend to request radiographic
tests for almost all and then reassess them after radiographic
test reports are released. As a result, the patients' LOS in ED
get prolonged and this can become a major cause of delayed
diagnosis and treatment, and overcrowding (Erenler et al.,
2014; Pines et al., 2011; Pitts, Pines, Handrigan, &
Kellermann, 2012). Moreover, overcrowding in ED has been
associated with a decreased quality of care and an increased
risk of adverse outcomes, including readmission and death
for both admitted and discharged patients (Sun et al., 2013).
The triage nurse-led application of OARs to assess and initi-
ate radiographic tests for patients with ankle injuries allows
the ED physicians to obtain the results of radiographic tests
before their first encounter with the patients, and this reduces
patient waiting time and LOS in ED. Reducing LOS benefits
the patients by providing them with earlier treatment and
discharge, leading to comfort, and more time for the injured
ankle to rest and achieve the healing process
(Ho et al., 2016).

5.1 | Limitations of the study

This study has some limitations which should be considered.
First, the sample for the study was recruited using a conve-
nience sampling strategy (risk of bias) and from only two
hospitals in Oman. Therefore, the results may not be gener-
alized to other EDs in Oman. The results were prone to risk
of the Hawthorne effect that could have affected the imple-
mentation of the OARs by the triage nurse and management
of participants because there was no blinding. To minimize
this effect all ED staff were kept neutral by maintaining their
unawareness of the data collection and outcomes being stud-
ied. The physicians caring for the control group may have
learned about the OARs during their training, and this might
have affected their assessment and decision to request ankle
X-rays.

5.2 | Implications for nursing practice

In emergency nursing, timely assessment and care is vital to
ensure timely care, and quality patient and unit outcomes.
This study shows that the use of evidence-based protocols
such as the OARs by triage nurses to assess and initiate
radiographic tests for patients with ankle injuries led to a sig-
nificant improvement in ED waiting time, LOS and number
of unnecessary ankle X-rays requested. We recommend
implementation of OARs and other evidence-based standing
orders by ED nurses as a strategy for enhancing patient and

AL ABRI ET AL. 7 of 9



unit outcomes. The implementation of such standing orders
can help to reduce healthcare costs, overcrowding, and other
indicators of poor quality care in the ED. Nurses in clinical
practice are also called upon to conduct research that leads
to development of new, reliable and cost-effective evidence-
based protocols and standing orders as a way of enhancing
the quality of ED care.

6 | CONCLUSIONS

The triage nurse-led implementation of OARs protocol
reduced the percentage of unnecessary ankle X-rays, the ED
waiting time and LOS of patients with ankle injuries by
42.6%, 25.09, and 41.01 min, respectively. Therefore, the
OARS can be used as a standard standing order that can be
implemented by triage nurses. The triage nurses can reliably
apply the OARs and this strategy can reduce ED over-
crowding and the healthcare costs associated with ankle
injuries through reduced LOS and unnecessary ankle and
foot radiographic tests. However, further studies should be
conducted to evaluate physicians' and patients' perceptions
about nurses' abilities to order radiographic tests, and the
effect of OARS on other healthcare outcomes.
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