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ABSTRACT

One of the important concepts of management and decision making in emergency conditions is triage that is used
continuously by nurses and technicians of medical emergencies, so training triage to the above groups is regarded
among the essential issues. This study was performed aiming to investigate the impact of training triage on the
performance of triage nurses and the staff of medical emergencies. In this semi-experimental study 35 triage nurses
and technicians of medical emergencies were studied as pretest and posttest. The sample size of patients was 78
people. The tools included demographic form and triage form as Emergency Severity Index (ESl) method. The data
was analyzed by using SPSS software version 16. The findings indicated positive impact of training triage on the
performance of nurses and the staff of medical emergencies. Before the intervention, the triage nurses and the staff
of medical emergencies triaged properly the patient, as 33 (42.3%), and 28 (35.9%) respectively, that after the study
this figure for the triage nurses and the staff of medical emergencies increased to 72 (92.3%), and 60 (76.9%)
respectively, indicating significant difference (P<0.001). The findings showed that training triage has impacted on
the performance of triage nurses and the staff of medical emergencies. Regarding the results of this research and the
importance of triage, the development of triage training coursesis suggested.

INTRODUCTION

Rapid and accurate triage of patients is the kegutcess in patient care. According to previoudifigs, the
accurate triage of injured patients has reducedliias and improved resource usage [1]. The tefririage has
been derived frontrier which means sorting and prioritizing. It was fitsted in wars, disasters and mass fatalities.
Later, it was used in emergency departments totwpatients were referred without a given timing ahah [2].
This encouraged the authorities of emergency deysuts to look for a fit executive approach to itatié the
identification and differentiation of patients witbad condition from patients with non-emergency oo
complaints. To this end, triage system was put éodnas the fit solution for the problem of priaritig emergency
patients [3]. An ideal triage system should be bspaf determining patients with need for emergeoayes in
order to enable quick access to diagnostic-thetapeeasures by directing such patients to a propannel [4].

An inaccurate triage system wastes resources audtgan delayed admission and treatment of pagjquatients’
dissatisfaction and undesirable consequences; aheam accurate triage system can be beneficialeftarmining
the treatment trend of patients and facilitatinggyd’s admission and stabilization processes The majority of
emergency departments have adopted five-level eaeygseverity index (ESI) [3]. This is a goldennstard in
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emergency medicine and has a significant accefitalsilmany countries [6-8]. This system classifegtients into
five levels in terms of the severity of injuriesdatine need for medical facilities. The first anfthfilevels cover the
highest and the lowest severities, respectively EgI triage system has been designed for emergigmartments
to which patients refer with different complain& [LO, and 11]. The validity of this system hasrbeenfirmed by
different studies on the nurses’ use of this imagnt [5, 10-12]. Although pre-hospital triage syst@atends to trust
patients’ complaints and their clinical status,dgts show that determining the severity of theyetiage is the
most important factor affecting transfer time betwéhe emergency department and care units [18hg& nurse’s
decisions directly affect the time of providing nead cares and any failure in providing triage $egs leads to
serious consequences [14]. According to studiesyearsystems have been educated ineffectively racatripletely.
For example, a study in Australia revealed that 4#%urses participated in no training coursesaddition, 14%
of nurses who declared their participation in teidgining courses felt that they have not beenptetely prepared
for providing triage services [15]. In 2004, it waevealed that even the emergency sector of Swedearot use a
codified and standardized triage training syste®|.[Accordingly, Iranian nurses have not been piesi with
comprehensive triage training system during theiversity educations so that the contribution @fge to nursing
lessons in emergency units is only a two-hour ses$i7, 18]. Such insufficiencies may annihilatatahle
background for the manifestation of knowledge-aeenbehaviors in nurses. In other words, triageuigently
implemented in Iranian hospitals while nurses hastebeen provided with sufficient knowledge andaadion [19].
The Ministry of Health and Medical Education emphes the insufficiency of triage training so thatarding to
the recent instruction of this ministry concerniB®| triage, educating triage to all nurses is meorgla The
effectiveness of such trainings should be monitdveth at the end of courses and within given iraksvafter
monitoring and re-training, if necessary, by adialnd reputable test [17]. According to studies,ghre knowledge
of nurses on triage plays a more important rolth@ir triage decisions than their records in ngg20]. In other
words, it can be argued that in the most importewl, i.e. making decision, the nurse’s triagewlsolge serves as
the most effective factor. Mirhaghi and Roudbamdacted a study titled “emergency nurses’ awareakhsspital
triage”. A total number of 70 emergency nurses frlirhospitals of Sistan and Baluchestan Provimauding
Khatam-al-Anbia hospital of Iranshahr participated this study. They concluded that nurses lack icefit
knowledge on triage [21]. Considering the dynamisintriage activities, it is necessary to select Hest fit
individuals for triage activities. Therefore, thidudy aimed to evaluate the effect of triage trainon the
performance of triage nurses and emergency mestiatil

MATERIALSAND METHODS

Sampling Method
Sampling was practiced by census sampling methbé. gopulation of this study consists of 5 nursed a0
emergency medical technicians.

Considering a similar study (22), 78 patients dtutstd the sample size of this study to assespénfmrmance of
emergency medical staff and triage nurses in triage

Study Environment

Study environment is a place in which a study isied out and it should be determined and descrémirately
[Burns and Grove, 2009]. Our study environment wesemergency department of Khatam-al-Anbia holspitd
the mission place of the emergency medical tecangcivas Iranshahr.

Data Collection
Data was collected via demographic and ESI triagestionnaires. The former consisted of 10 itemsutltoe
personal and occupational information of cases.

ESI triage questionnaire considers five triage levPecisions of the first and the second levelraegle based on
the severity of patients’ status while decisionshef third to fifth levels prioritize the VS (vitalgn) of patients and
are made based on the quantity of required faasliti

The Validity and Reliability of Questionnaires
Content validity was used to confirm the validitf @aemographic questionnaire. It was distributedweetn 10
experts and then was used after applying recomnademaelifications.

ESI triage questionnaire was developed based omsdherity of patients’ status as well as Canadieagé and
Acuity Scale (CTAS). It has been used in differstutdies and has been validated by the Ministry eélth and
Medical Education. In addition, its validity andiability have been confirmed [5, 23].

Study M ethod
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This study was carried out in the fall and winteasons of 2014. Prior to any intervention, the dgagohic
information of the study population was collected after providing them with a brief explanationfiek-level ESI
triage system, they were asked to fill the triagesgionnaire and to determine the triage levehefrtpatients. It
should be noted that the emergency medical stafé wbliged to fill a triage questionnaire for egmdtient at the
time of transferring patients to the hospital. Morer, the emergency medical technician was obligedut the
filled form inside a locked box, installed in thetence of emergency department, when the ambulamined in
the hospital and prior to any contact with triagerse. In addition, triage nurse filled an additiot@age
guestionnaire when the patient arrived in the eemry department. At the same time, triage instructmducted
triage operation and this method of determininggei level was considered as the accurate triagec.indedical
intervention was initialized when both emergencydival staff and triage nurses filled the triage gfiemnaire for
all 78 patients [22]. At the intervention step, tiviage instructors trained ESI style triage to egeacy medical
staff and triage nurses =. This training was pcactias a two-day workshop with the following instants:

Booklets extracted from ESI triage book as weltraming booklets with information about triage atslobjective
and tools, special educational information about &$le and its applications and a self-teachingchure. This
training was arranged in the form of speech, qaestind-answer sessions, group discussions andnhgaimovies.
In addition, the studied cases were provided wibkecstudies in order to review and exercise triagtem and
practice the identification of triage level. Aftdre intervention, the studied cases were followedan two weeks
after the workshop. Post-test was conducted foligvé two-week follow up by which emergency medstaff and
triage nurses were re-examined. The post-test imgitasto pre-test. At the end of training, prettasnd post-test
triage levels were analyzed to determine the acyurhthe cases’ performance.

Data Analysis

This study used qualitative and quantitative (ditsziand continuous) data. Analytical and descepsiatistics were
used for data analysis purposes. When data wasctedl, codified and entered to the computer, thenewanalyzed
using SPSS 16. The statistical tools of mean, st@ahdeviation and frequency distribution table dti#k and

absolute) were used to describe demographic infltoma

McNemar's test was used to compare the triagetyhili emergency medical technicians before andr dfie
intervention.
RESULTS

According to results, the triage instructor wasQayBars old man with a 5-year record in triage.l@dbshows the
demographic information of other cases:

Table 1 demographic information of cases

Table 1 demographic information of cases

variable Nurse Emergency medical service technicjan
Number (percent) Number (percent)
sex Male 2(40) Male 30(100)
Female 3(60) -
. Single 2(40) Singe 1(3.33)
Marital status Married 3(60) | Married 29(96.7)
Diploma - Diploma 8(26.7)
Education Associate degree Associate degree 1(7Q2
Bachelor 5(10Q) Bachelor 1(1.33)
Age (meanzstandard deviation) 30.65.5 31.245.2
Record (meanzstandard deviation) 4.8+2.8 7.1+5.3

Of 78 patients triaged by triage nurses beforeetgtion, 33 patients (42.3%) and 45 patients @j.Were triaged
accurately and inaccurately, respectively. In addjtemergency medical staff determined the trieyel of 28
patients (35.9%) and 50 patients (64.1%) accuratedlyinaccurately, respectively before interven(table 2).

Table 2 frequency of the accuracy of triage nurses and emergency medical staff beforeintervention

Group

Triage nurse
Number (percent

Emergency medical staff
Number (percent)

Accurate triage

33 (42.3%)

28 (35.9%)

Inaccurate triage

45 (57.7%)

50 (64.1%)

Total

78 (100%)

78 (100%)

192



Nezar Ghanbarzehi et al Int J Med Res Health Sci. 2016, 5(9S): 190-196

Of 78 patients triaged by triage nurses after w@etion, 72 patients (92.3%) and 6 patients (7.¥#&)e triaged
accurately and inaccurately, respectively. In addjtemergency medical staff determined the triyel of 60
patients (76.9%) and 16 patients (20.5%) accuratetyinaccurately, respectively after intervention.

Table 3 frequency of the accuracy of triage nurses and emergency medical staff after intervention (triagetraining via ES| triage style)

Group
Triage nurse Emergency medical staff
Number (percent Number (percent)
Accurate triage 72 (92.3%) 60 (76.9%)
Inaccurate triage 6 (7.7%) 18 (23.1%)
Total 78 (100%) 78 (100%)

The inter-group comparison of emergency medicdf staows that after training via ESI style, the @exy of
determining triage level increased from 28 pati€B8&9%) before the intervention to 60 patients 996 after the
intervention and the results of McNemar’s test shavgignificant difference (P<0.001).

Table 3 comparison of the accuracy of emergency medical staff beforeand after training viaESI style

Triage practiced by emergency medical technicians
after the intervention total
accurate inaccurate
Triage practiced by emergency medig¢aéccurate 24 4 28
technicians before the intervention . 36 14 50
total Inaccurate 60 18 78

The inter-group comparison of triage nurses shdws after training via ESI style, the accuracy efedmining
triage level increased from 33 patients (42.3%pteethe intervention to 72 patients (92.3%) after intervention
and the results of McNemar's test shows a significifference (P<0.001).

Table 4 comparison of the accuracy of triage nurses before and after training ES| style

Triage practiced by triage nurses after the intetioe total
accurate inaccurate
Triage practiced by triage nursesaccurate 31 2 33
before the intervention . 41 4 45
ol inaccurate 72 5 78
DISCUSSION

According to the results of this study the majonfycases (91.4%) are male with a mean age of 311land a
mean record of 6.84£5.0. This agrees with the Kltilet al results [17]. In this study, the majofystudied cases

were male. The reason is that Iranshahr emergerdlcal center has employed male staff only. Theegfall of
them are male.

Regarding the performance of emergency medical istahe identification of triage level before tnaig ESI, the
results indicate that they accurately triaged agigrenined the triage level of only 37.2% of patserithis finding
agrees with Aghababaeian et al results where thennperformance of emergency medical staff in triages
29.31% before training [24]. In addition, this find agrees with the results of Sedaghat et al wttezescore of
emergency medical staff in triage was reported wBaik8+2.3 out of 19) [25, 26].

Regarding the performance of emergency medical istahe identification of triage level after tramg ESI style,
the results indicate that they accurately triage®% of patients. This agrees with Aghababaeial etsults where
they studied the effect of triage video trainingotigh START style on the awareness and performanice
emergency medical staff so that after training abheuracy of their performance increased to 75.5Z%. [In that
study START triage was trained using a trainingeaidT his differs with the training method employedur study.
However, the results of that study agree with traper. The study of Risavi et al titled “the effefta two-hour
intervention (educating START triage) on the ameliimn of emergency medical events triage" revetiatitriage
ability was improved after the intervention compmhweith its status before the intervention [28]. Agahis study
disagrees with this paper in training method buéag in outcomes.

Results concerning the performance of triage nurs#ise identification of triage level before traig ESI showed

that their accuracy was 42.3% before the intereantrhis agrees with the results of Haghdoost ethal reported a
score of 39.77 (out of 100) for the performancériafe nurses before intervention [29]. Sarikatialeconcluded in
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their study that the triage decisions of paramedius clinical physicians are less sustainable kefi@ining [30].
Khatibian et al calculated pre-training kappa ceefft of the agreement between triage nurses lamdesearcher
as 0.221. This indicates a poor agreement betwegetnurses and the researcher [17]. Kalantai edlculated in
their study a score of 31.8+9.9 for nurses’ perfamoe in triage before intervention which lies imsdissatisfactory
boundary [31]. Results concerning the performarfdie triage nurses of Khatam-al-Anbia hospitahiishahr) in
the identification of triage level after trainingsErevealed that the post-training accuracy inaéde 93.6%. This
agrees with the results of Haghdoost et al wheeentiean score of triage after training increase&8®5. In
addition, this agrees with the results of Khatib&ral where the kappa coefficient of the agreerbetiveen the
researcher and nurses increased to 0.712 afteventeon [17, 32, and 33]. Karimian et al calcuthte their study
the post-training kappa coefficient of the agreemntmtween triage nurses and emergency medical aistgias
0.87 (the specialist's performance was considesdbeagolden standard of performance accuracys iffplies the
perfect performance of nurses [34]. In the studyKaefantari Meibodi et al the mean score of partois'
performance increased to 69.7+8.1 after trainirtgs Bigrees with our results [31]. Rankin et al eated a study to
evaluate the effect of online training on the teiakill of nurses. They showed that this type afning both assist
nurses to retain their qualification and promotessas' performance in triage [35]. In the mentiosedly, the five-
level Canadian Triage and Acuity Scale (CTAS), wasned online. This disagrees with this paperraining
method but agrees in that triage training promoteses' performance in triage.

The comparison of the performance of Iranshahr gemey medical staff before and after training ESfeals that

their performance in the accurate identification tohge level of patients increased from 37.2% teefthe
intervention to 79.5% after the intervention. Thrdings agree with the results of Aghababeian ewtadre the
performance of emergency medical staff increaserh f29.31% before intervention to 75.57% after weation

[24]. Even though Aghababaeian used simulation&séning method, which differs with workshop traig used

in our study, the results of both studies indidht positive effect of training on the promotiontbé performance

of emergency medical staff. Furberg et al conduetstudy using simulation in order to train tridgehe treatment
crew of Duke University and promote their prepaesinagainst and response to accidents and emergency
conditions. They showed that training can promei@ning experience and improve the performanceaiage
concepts [36]. Their study differs with this papetraining method but agrees in results.

The comparison of triage nurses’ performance (Kihaa&Anbia hospital-lranshahr) in the identificatiof triage
level before and after training showed that theif@rmance increased from 42.3% before the int¢imerio 93.6%
after the intervention. This significant differenagrees with the results of Haghdoost et al whasentean score of
nurses’ performance increased from 39.77 befoiaitiga to 55.85 after training. Furthermore, it aggewith the
study of Khatibian et al where the kappa coeffitiehthe agreement between the researcher andsnimseased
from 0.221 before intervention to 0.712 after imétion [17, 32]. In addition, our results agre¢hwihe findings of
Kalantari Meibodi et al where the mean score ofipigants' performance increased within six weeksf31.8+9.9
before training to 69.7+8.1 after training [31].hél studies of Haghdoost and Khatibian disagree aithstudy in
training method but agree in intervention outcomi&scording to Rankin et al findings, providing nesswith
online training courses, which is a kind of simidat is an effective training experience which emsist nurses to
retain their qualification and performance [37].rferg showed in his study that simulation-baseahittyg can
promote triage learning and performance [38]. GBiten and Chich Chen found in their study that STtA&ye
TTX has improved triage ability and reduced fauttgrioritizing injured cases [39]. Again, theiudly disagrees
with this paper in training method but agrees itcomes and confirms this paper.
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