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Introduction

Trauma-related injuries have become an 
increasingly important cause of premature death and 
disabilities among young adults in Thailand since 
2000.1 As in other countries, the Thailand national 
emergency medical service system has been well 
established.  Its policy and action plans aim to reduce 
preventable death and morbidity by providing 
effective prehospital care, proper transportation and 
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Abstract :	An accuracy of triage in patients with trauma at the emergency department 
can assist them to receive appropriate treatment in time leading to decreased mortality 
and disability.  The objectives of this study were to assess the accuracy of triage performed 
by registered nurses in the emergency department and examine factors influencing the 
triage accuracy in patients with trauma. A prospective observational design was performed 
in five emergency departments of regional hospitals in southern Thailand. The sample comprised 
109 registered nurses and 1,090 adult patients with trauma. The accuracy of triage was 
calculated by using the difference score between the triage coding identified by a triage 
nurse immediately on patient emergency department arrival and the triage coding identified 
using the Emergency Severity Index Manual (Version 4).  Multiple multinomial logistic 
regressions were employed to examine the predictors of triage accuracy.
	 Only 52.4% of patients were categorized into an accurate triage group. Years of 
work by participants in the emergency department increased the likelihood of over-triage. 
In terms of patient characteristics, patients with blunt injury, multiple injuries and altered 
consciousness were more likely to be over triaged. These data provide strong evidence 
to support the implementation of the Emergency Severity Index version 4 as a standard 
tool in the emergency department during triage.  Such a policy would contribute to 
improving the accuracy of the triage level designation in patients with trauma receiving 
service from an emergency department.

	 Pacific Rim Int J Nurs Res 2018; 22(2) 120-130

Keywords :	Accuracy Triage, Emergency Care, Patients with Trauma, Registered Nurses, 
Thailand.



Thassanee Soontorn et al.

121Vol. 22  No. 2

assisting patients to receive the right treatment at the 
right time.1 Accordingly, on emergency department 
(ED) arrival, patients require an effective assessment 
to classify them according to their genuine acuity and 
need, the so-called “triage”, so that they would obtain 
the proper treatment on time. Accuracy of triage reduces 
waiting time for treatment thus it can reduce the 
burden of disability among trauma patients and decrease 
mortality rates.2,3 Triage assessment accuracy is largely 
dependent on nurses’ decision-making competency.4 
It has been suggested that the experiences and qualifications 
of nurses may influences triage outcomes.5-7 Furthermore, 
patients’ characteristics such as severity of injury, 
age, co-morbid disease and organ of injury have 
been shown to affect triage outcomes.8,9

Currently, the most widely accepted method 
for triage is the Emergency Severity Index (ESI) 
system5,10 which is recommended for ED triage in 
Thailand. The majority of hospitals in Thailand (75.8%) 
use the ESI approach to classify patients into 5 levels; 
1-resuscitation, 2-emergent, 3-urgent, 4-less urgent, 
and 5-non-urgent.1 Effective implementation of the 
ESI triage system in EDs significantly reduces waiting 
time to see physicians so that patients can obtain an 
appropriate treatment on time.11  Several previous 
studies of triage processes have shown that appropriate 
patient assignment of triage acuity scores can shorten 
ED waiting time and time to treatment leading to 
decreased patient morbidity.2  ED triage among 
patients with life-threatening conditions will identify 
whether or not a patient can safely wait to be seen by 
a physician. It also reflects numbers of resources 
required in emergency care.10  Based on the severity 
of the injury and the need for treatment, ESI triage 
system manages patients within a minimal amount 
of time, which can lead to appropriate rotation of 
patients with high reliability and safety.5  Decreased 
ED overcrowding was found in many studies after 
implementation of ESI triage system.5,10,11  Triage 
nurses have a role to evaluate the acuity of patients 
based on patients’ assessment, vital signs and estimated 
resources needed.12 The ultimate outcome of triage is 
its accuracy which will lead to proper treatment for 

each patient base on his or her health need in emergency 
care.4,12  Research regarding accuracy of triage performed 
by ED nurses in patients with trauma is very few, 
leading to limited body of knowledge to improve quality 
of service among such patients in the emergency 
phase. Accordingly, it is vital to assess the accuracy 
of triage performed by nurses in the ED and examine 
factors influencing the triage accuracy in patients 
with trauma.

Conceptual Framework and Review of 

Literature

Donabedian16 developed a widely-accepted, 
health care delivery service quality framework which 
was used as the conceptual framework of this study. 
This has three main components, structure, process, 
and outcome, all related to each other. Good structure 
of health care services increases the likelihood of 
good care delivery process, and this in turn  increases 
the likelihood of good health outcomes13-18 In this 
present study, the structure of health service in ED 
refers to RN characteristics, including years of work 
in ED, years of ED triage experience, and trauma training 
experience4,6,7,10 as well as patient characteristics 
including age, co-morbidities, mechanism of injury, 
types of organ injuries, Glasgow coma scores, and 
systolic blood pressure.4,8,9 The process refers the 
level designation of triage performed by RN on the 
ESI levels of patients with trauma.4  The outcome 
refers to triage accuracy as measured by an accuracy 
index (Figure 1). The accuracy index is defined into 
the following 7 categories: 0 = appropriate triage; -1 = 
over-triage; -2 = excessive over-triage; -3 and -4 = 
unacceptable over-triage; +1 = to under-triage; +2 = 
excessive under-triage, and +3 and +4 = unacceptable 
under-triage.11  The accuracy index derives from the 
difference score between the triage coding identified 
by a triage nurse immediately on patient ED arrival and 
the triage coding, identified by the researcher using the 
criteria of the triage tool qualified by the National Institute 
for Emergency Medicine of Thailand in 2013.19 
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RN Characteristics

•	 Extent of ED Work 
Experience

•	 Trauma Training 
Experience

Triage Level 
Designations of RNs 
Using the ESI 1 to 
5 with Patients with 
Trauma

Triage Accuracy

•	 Accuracy 
Index

Structure Process Outcome

Patient Characteristics

•	 Age
•	 Mechanism of Injury
•	 Type of Organ Injury
•	 Level of Consciousness
•	 Systolic Blood Pressure 
•	 Co-Morbidity

Figure 1 Conceptual framework of the study

The objectives of the study were to: 
1.	 Evaluate the accuracy of RN triage in 

patients with trauma by compared with the criteria of 
the triage tool, developed by the National Institute for 
Emergency Medicine of Thailand in 2013;19

2.	 Examine the association among: (a) RN 
characteristics (years of work in ED and trauma training 
experience), (b) patient characteristics (age, co-
morbidity, mechanism of injury, type of organ injury, 
level of consciousness, and systolic blood pressure), 
and (c) accuracy of RN triage; and 

3.	 Examine the predictive power of RN 
characteristics and patient characteristics on the accuracy 
of triage.

Methods

Design:  A prospective observational study. 
Ethical Considerations:  Research ethics approval 

was obtained from the Institutional Review Board 
Faculty of Nursing, Mahidol University (No. IRB-NS 
2015/27.0704) as well as from each hospital ethics 

committee.  Before data collection, the Principal 
Investigator (PI) provided the study objectives and 
data collection procedures to hospital directors and 
participants. After they agreed to join the study, 
participants were invited to sign the consent forms 
and were assured that they could withdraw from the 
study at any time during the study. The data were 
kept strictly confidential, identification coding used 
to protect anonymity, and access limited to the researcher 
alone. During data collection, the PI assured that all 
patients received appropriate care and treatment from 
the trauma team. 

Sample and Setting: The study was conducted 
at five EDs of regional hospital in the southern of 
Thailand. All settings were similar in terms of ED services. 
Each hospital offered full facilities with medical staff 
who were specialists in surgical care for trauma patients, 
with emergency physicians (EPs) and a full range of 
advanced medical equipment available 24 hours. 
Numbers of nurses who worked in each shift (morning, 
afternoon and night) varied from 7 to 10, of which 
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one nurse was assigned as a triage nurse. The process 
of triage comprised two steps. The first was rapid triage 
or a quick look at patients with trauma without classifying 
them into any ESI level.  The second step involved 
detailed assessment including taking vital signs, 
checking patients’ level of conscious, and history of 
injury to completely classify the triage level. This 
triage process followed the ESI-Version 4 algorithm.4,11

The sample was selected from the RNs’ staff 
list in the five EDs at the time of the study.  The list 
showed 160 of RNs, however, only 112 RNs were 
assigned for a triage role during the study period. Of 
these 112, 3 RNs had chronic illnesses and refused 
to participate because they did not perform triage 
regularly.  The sample size of patients was calculated 
based on the study of Chen et al,4 who recommended 
that 10 patients per one ED nurse demonstrated a 
sufficient number of representatives for the triage. 
Ultimately, the sample was 109 RNs and 1,090 
patients.

Data Collection
Instruments: Three instruments were used to 

collect the data: 
The Registered Nurse Demographic Characteristics 

Form (RNDCF). This form was developed by the PI 
and used to collect age, gender, years of work in ED, 
years of triage experience, educational level, and training 
experience related to trauma nursing and triage.

The Patient Demographic Characteristics Form 
(PDCF): was developed by the PI and used to collect 
information about a patient’s age, gender, co-morbidity, 
mechanism and time of injury, types of organ injuries, 
time arrival at ED, type of transportation,  physiological 
response to trauma including Glasgow Coma Scores 
and systolic blood pressure, management at ED including 
time of triage and physician assessment, triage classification 
level, and detailed medical interventions. Data were 
obtained from the medical records of each patient.  

The Emergency Severity Index Version 4 
(ESI-Version 4) was developed by the American 
Agency for Healthcare Research and Quality.20 It is a 

triage algorithm comprising vital sign assessment, 
guidelines on appropriate treatment, and criteria to 
determine the expected triage level designations from 
Levels 1-5.19  ESI Level 1 is assigned to patients 
requiring immediate life-saving intervention. ESI 
Level 2 represents patients who should not wait due 
to a high-risk situation, a new onset of alteration of 
consciousness or show severe pain or respiratory 
distress. ESI Levels 3, 4 and 5 are assigned to 
patients requiring more than one, one, or no resources, 
respectively. 19-20 

All the above instruments were tested for their 
validity by 5 experts in emergency medicine. The 
content validity index (CVI) for each instrument was 
calculated. The results showed that CVI of the 
RNDCF, the PDCF and ESI-version 4 accounted for 
1, .97 and .97 respectively. 

The PI was an expert nurse in emergency and 
trauma nursing, with experience as a clinician, clinical 
instructor and teacher, and a qualification in advanced 
trauma life support. She attended short course training 
on using the ESI-version 4 prior to data collection, 
and practiced using this instrument for triage with 20 
patients with trauma. A comparison of her triage results 
with those of a senior emergency physician on the same 
duty shift revealed an inter-rater reliability of 0.90. 

RN characteristics were collected using the 
RNDCF while patients’ characteristics were collected 
with the PDCF. The triage levels performed by RNs 
was recorded from the patients’ records, whilst the triage 
level performed by the PI was conducted by using the 
criteria of the triage tool qualified by the National 
Institute for Emergency Medicine of Thailand in 2013.19  
The accuracy of triage was calculated by using the 
difference score between the triage coding identified 
by a triage nurse immediately on patient ED arrival and 
the triage coding identified by the PI using ESI manual.  
The duty emergency physician was asked to confirm 
the PI’s triage accuracy, and the triage accuracy index for 
each patient was calculated from the confirmed triage 
result. 
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Data Analysis: Multinomial logistic regression 
analysis examined if the characteristics of RN and 
patients with trauma related injury could predict triage 
accuracy. A value of p < .10 was used in the univariate 
analysis in the initial setting regression model.18 In all 
further tests, the significance level was set at p < .05 
and a 95% confidence interval.

Results

The ED nurse sample comprised more females 
than males. Their average age was 34.39 years (SD 
±8.50 years) with a range of 23-58 years. The total 
number patients with trauma was 1,090 whose average 
age was 37.52 years (SD ±17.87), ranging from 
18-92 years. More than half (51.9) were young 
adults (ages ranged from 18-34 years) and 18.8% 
were aged >55 years. There were 627 (57.5%) male 
and 463 (42.5%) female patients. The percentage of 
patients who came to hospitals by themselves was 
69.2%, while 30.8% were transferred from the injury 
scene by Emergency Medical Service ambulances.  
The 4 leading causes of injuries were traffic injury 

(n= 437, 40.1%), sustained cutting or lacerated wounds 
by sharp objects in the environment (e.g. knives, saws, 
hammers during farming (n=198, 18.2%), falls 
(n= 186, 17.1%) and physical assault (n= 63, 
5.8%). The majority of patients (n= 647, 59.4%) 
had blunt injury and musculoskeletal injuries (57.4%).  
About 66% had at risk systolic blood pressure while 
only 3.9% had altered consciousness on ED arrival. 
Nearly 90% did not have co-morbid diseases. Only 
18% of patients had a pain assessment by ED nurses, 
and among these 4.5% (49), 8.1% (88), and 5.4% 
(59) had minor, moderate and severe pain respectively. 

Nearly half of the patients were categorized 
into an inaccurate triage group (n = 518, 47.6%). Of 
this group, approximately 25.5% were over-triaged, 
5.4% were too over-triaged, 15.2% were under-triaged, 
and 1.5% were too under-triaged (Table 1). ESI 
level 2 accounted for the highest under-triage designation. 
Musculoskeletal injury (n=101), multiple organ 
injuries (n=24), and traumatic brain injury (n=22) 
were the top 3 of those patients who had an inaccurate 
under-triage designation.

Table 1	 Numbers of Patients Presented by Triage Accuracy Index (n = 1,090) 

ESI 
Levels

Number of 
patients

Mean
(SD)

Groups of Accuracy Index (Number/Percentage)
0=Appro-

priate
-1 = Over- 

triaged
-2 = Too 

over triaged
+1 = Under-  

triaged
+2 = Too 

under triaged
Total 1,090 -0.18 (0.08) 572 (52.4) 278 (25.5) 59 (5.4) 165 (15.2) 16 (1.5)

1 15 0.27 (0.45) 11 4

2 193 0.63 (0.64) 80 3 96 14

3 314 0.17 (0.47) 240 11 61 2

4 366 -0.41 (0.52) 210 150 2 4

5 202 -1.13 (0.65) 31 114 57

In regard to RNs’ characteristics, years of work 
in ED was a predictor of triage accuracy (p<0.001).  
RNs who had years of work in ED ≥10 years 
demonstrated risk for over-triage than those having 
<10 years (β = 1.54, 95%, Cl =1.17 – 2.02, p = 0.002) 

(Table 2). In terms of trauma, patient characteristics, 
mechanism of injury, types of organ injury, and level 
of consciousness were predictors of triage accuracy 
(p<0.001). The data indicated that injured patients 
with both blunt and penetrating injuries had an 
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increased risk of over-triage compared with blunt or 
penetrating injury alone (β = 0.32, 95% CI 0.21-
0.47, p <0.001) (table 2). Patients with multiple 
organ injuries were more likely to receive over-triage 
compared with those who had one organ injury (β = 0.52, 

95% CI 0.33-0.80, p = 0.003). In addition, patients 
with altered level of consciousness were more likely 
to receive over-triage compared with those who had 
a normal level of consciousness (β =0.17, CI 0.005-
0.58, p = 0.004) (Table 2).

Table 2	 Multiple Multinomial Logistic Regression Analysis of Characteristics of RNs (n=109) and Patients 
with Trauma (n=1,090) on Triage Accuracy

RN and Patient Characteristics
Over vs. Accurate Triage Under vs. Accurate Triage

Exp (β) 95% CI p-value Exp (β) 95% CI p-value
Years of work in ED
< 10 (n=60) 1 ref 1 ref
> 10 (n=49) 1.51 1.09-2.09 0.02 0.74 0.49-1.11 0.15
Years of triage experience
< 2 (n=34) 1 ref 1 ref
3 – 5 (n=37) 0.81 0.56-1.15 0.24 1.01 0.65-1.56 0.94
> 5 (n=38) 1.05 0.71-1.56 0.95 1.71 1.06-2.76 0.02
Mechanism of injury
Blunt (n=647) 1 ref 1 ref
Penetrating (n=210) 0.88 0.62-1.25 0.48 0.75 0.46-1.20 0.23
Both (n=233) 0.34 0.23-0.51 <0.001 0.96 0.64-1.44 0.86
Type of organ injury
One organ (n=949) 1 ref 1 ref
Multiple organs (n=141) 0.61 0.38-0.98 0.04 0.79 0.48-1.31 0.37
Level of consciousness
(GCS = 3-15)
15 (n=1048) 1 ref 1 ref
3-14 (n=42) 0.25 0.07-0.87 0.03 1.28 0.60-2.70 0.52
P-value of Logistic Regression <0.001
ref=reference category, 
Exp (β)= If the β is negative,  Exp (β) will be lower than one, which means odds decrease. If higher the Exp 
(β)will be higher than 1, meaning odds increase.

Discussion

Findings revealed that only half of trauma 
patients (52.4%) received accurate triage while 
47.6 % received inaccurate triage. Although the rate 
of accurate triage in this study was congruent with the 
previous study of Chen et al.4, the detail of inaccuracy 
in our study was different. In this study 30.9% of 

patients were over-triaged and 16.7% were under-
triaged, in contrast to the Chen et al. study that found 
patients were under-triaged more than over-triaged 
(24.3% and 19.7% respectively). The numbers of 
inaccurate triage in this study were relatively high, 
leading to the need for urgent improvement in nurses’ 
triage competencies. Interestingly, increasing years 
of work in ED resulted in a risk for over-triage. 
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Particularly, nurses who had worked in ED >10 years 
showed a risk for over-triage greater than those 
having 10 or <10 years’ experience. One explanation 
for this is that more experienced nurses tended to over 
triage because they were afraid that trauma patients 
might deteriorate more if they were classified in at 
less severe acuity level and had to wait for the 
treatment. On the other hand, if the patients were 
assigned with more severe acuity, they would receive 
prompt attention from emergency physicians.18 
Over-triage might lead patients to receiving earlier 
attention from physicians, but would satisfy the 
patients and their family. Moreover, whilst over-
triage decreases the risk of morbidity and mortality, it 
also leads to  increased use of unnecessary resources, 
resulting in more expensive care services. In addition, 
staff would then spend more attention to this group of 
patients while some of them who received under-
triage might be neglected. This result was incongruent 
with the earlier findings of Chen et al4 in that nurses 
who worked >5 years had a higher accurate acuity 
rating.  Moreover, the result was incongruent with the 
other 2 previous studies6,17 that explored the relationship 
between working experience of emergency nurses 
and triage skills. These studies found that working 
experience had positive relationship with triage skills 
and lead to triage accuracy. 

Training experience of ED nurses did not predict 
the accuracy of triage. This finding was incongruent 
with previous studies in that training increased nurses’ 
knowledge and skills.3,6,20.21. A possible explanation 
was that numbers of nurses who received formal training 
in post-graduate specialized nursing curriculum was 
very small. Only 15 of 109 nurses (13.8%) had received 
a special certificate in emergency or trauma nursing. 
This small number led to non-normal distribution of 
this variable so that it was not selected in the final 
analysis by multinomial logistic regression modelling.  

Findings indicated that the mechanism of 
injury, types of organ injury, and level of consciousness 
were predictors of triage accuracy. Injured patients 

with both blunt and penetrating injuries were more 
likely to receive over-triage compared with blunt or 
penetrating injury alone. In addition, patients with 
multiple organ injuries were more likely to receive 
over-triage compared with those who had one organ 
injury. Patients with an altered level of consciousness 
were more likely to receive over-triage compared 
with ones who had a normal level of consciousness. 
The mechanism of an injury is a main factor related to 
over-triage. Patients who sustained both blunt and 
penetrating injuries usually demonstrated severe injuries 
and arrived at ED with external hemorrhage, some of 
them showed hypovolemic shock with low systolic 
blood pressure and hypoxia on ED arrival.23-27 Accordingly, 
this group of patients receive much attention, are 
assigned into high acuity for injuries and usually 
receive over-triage. 25-27 A similar explanation goes to 
patients with multiple injuries who arrived in ED with 
a severe appearance, so that nurses would assign them 
into higher injury acuity, and they were over-triaged. 
Those patients who showed alteration of consciousness, 
often traumatic brain injury, and needed urgent 
investigation and care. Although, their Glasgow Coma 
Scores (GCS) were little altered from normal of 15 
to 14 on ED arrival, they received much attention 
and close observation regardless of their score. 28-31  
Eftekhar Behzad et al.30 demonstrated that GCS (mean 
score=14.5, SD=2), adjusted with age, was a significant 
predictive risk factor for mortality rate increase. Studies 
of adult patients (aged >16 years), indicated that 
GCS <14 is a criterion for an initial assessment of 
traumatic brain injury diagnosis in an emergency 
room31,32 or GCS <15 within 2 hour after injury on 
assessment in the emergency room.31 Refining the 
trauma triage algorithm at an Australian major trauma 
center, Dinh et al.33 reported that the strongest predictor 
of major trauma after using multivariable adjusted 
was abnormal GCS. Further, Middleton34 proposed 
that GCS is an important variable to indicate the level 
of injury, allowing triage and immediate intervention, 
and enabling monitoring of trends in consciousness. 
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It is important to note that the majority of 
patients with trauma in this study (82%) did not 
receive pain assessment although pain level is one 
symptom in ESI triage algorithm, and pain management 
in patients with trauma has been widely recognized as 
an important issue. Moreover, there are evidence-
based guidelines available.35  This finding reflected 
that pain management for patients with trauma in this 
study was neglected, and might lead to patients’ 
discomfort and dissatisfaction with care. 

Limitations

The numbers of nurses who finished specialty 
ED training were very small so that the training 
experience of ED nurses did not show its significance 
in the final analytic model. Further research should 
be expanded to cover 13 regional services of 
Thailand.

Conclusion and Implications for    

Nursing Practice 

Nearly half of injured patients (47.6%) were 
categorized inaccurately into a triage group.  Of these, 
25.5% were over-triaged and 15.2% were under-triaged. 
This finding triggers an urgent need to improve nurses’ 
competency in triage in order to achieve more triage 
accuracy.  Nurses who worked in ED for >10 years 
were more likely to perform over-triaged. Although 
this was often a safety mechanism for trauma patients, 
over-triage led to ED being overcrowded and 
inappropriate use of resources. Thus, it is recommended 
that nurses who work in ED >10 years require refresher 
courses on triage to improve their competencies and 
knowledge in triage. This study was congruent with 
the Donabedian framework of structure, process and 
outcome which are related to each other.  In order to 
obtain good outcomes or accuracy of triage, there 
should be a policy to improve the quality of structure 
which referred to the competency of ED nurses on 

triage skills. In addition, the process of utilizing the 
ESI-version 4 should be monitored using a chart 
audit system to ensure that nurses could follow the 
triage algorithm accurately and to better ensure their 
accuracy on patient triage.  Thus, patients with trauma 
will be appropriately assigned into their genuine level 
of acuity leading to appropriate treatment at the right 
time. Finally, nurses who work in ED should be 
educated to more aware of performing pain assessment 
and management in patients with trauma.   

Acknowledgements

The authors would like to deeply thank all patients 
and their families, and registered nurses for their 
participation in this study. This research project was 
partially sponsored by Suratthani Rajabhat University, 
Thailand.

References

1.	 Wachiradilok P, Sirisamutr T, Chaiyasit S, Sethasathien 
A. A nationwide survey of Thailand emergency departments 
triage systems. Thai Journal of Nursing Council. 2016; 
31(2):96-108.(in Thai)

2.	 Baebee G, Cristóbal SB-C, Marc LD, Jeffrey O, Steven 
G. The effect of provider level triage in a military treatment 
facility emergency department. J Emerg Prim Health Care. 
2014;8(4).

3.	 Cameron AP, Gabbe JB, Smith K, Mitra B. Triaging the right 
patient to the right place in the shortest time. B J Anaesth. 
2014;113(2):226-33.

4.	 Chen SS, Chen JC, Ng CJ, Chen PL, Lee PH, Chang WY. 
Factors that influence the accuracy of triage nurses’ 
judgement in emergency departments. Emerg Med J. 
2010;27(6):451-5. 

5.	 Esmailian M, Zamani M, Azadi F, Ghasemi F. Inter-rater 
agreement of emergency nurses and physicians in Emergency 
Severity Index (ESI) triage. Emerg. 2014;2(4):158-61.

6.	 Fathoni M, Sangchan H, Songwathana P. Relationships 
between triage knowledge, training, working experiences 
and triage skills among emergency nurses in East Java, 
Indonesia. Nurse Media Journal of Nursing. 2013; 
3(1):511-25.



Factors Influencing the Accuracy of Triage by Registered Nurses in Trauma Patients

128 Pacific Rim Int J Nurs Res • April - June 2018

7.	 Göransson KE, Ehrenberg A, Marklund B, Ehnfors M. 
Emergency department triage: Is there a link between 
nurses’ personal characteristics and accuracy in triage 
decisions? Accid Emerg Nurs. 2006;14(2):83-8.

8.	 Weber JM, Jablonski RA, Penrod J. Missed opportunities: 
under-detection of trauma in elderly adults involved in 
motor vehicle crashes. J Emerg Nurs. 2010;36:6-9.

9.	 Lehmann R, Beekley A, Casey L, Salim A, Martin M. The 
impact of advanced age on trauma triage decisions and 
outcomes: a statewide analysis. Am J Surgery. 2009; 
197(5):571-75.

10.	 Jordi K, Grossmann F, Gaddis GM, Cignacco E, Denhaerynck 
K, Schwendimann R, Nickel CH. Nurses’ accuracy and 
self-perceived ability using the Emergency Severity Index 
triage tool: a cross-sectional study in four Swiss hospitals. 
Scand J Trauma Resusc Emerg Med. 2015;23(62).

11.	 Saelim P. Evaluation of quality of Emergency Severity 
Index triage system. 12th Region Medical Journal. 2013; 
24(1):1-7.

12.	 Shelton R. The Emergency Severity Index 5-level triage 
system. Dimens Crit Care Nurs. 2009;28(1):9-12.

13.	 Gardner G, Gardner A, Connell JO. Using the Donabedian 
framework to examine the quality and safety of nursing 
service innovation. J Clin Nurs. 2013;23:145-55.

14.	 Liu SW, Singer SJ, Sun BC, Camargo CA. A conceptual 
model for assessing quality of care for patients boarding 
in the emergency department: Structure-Process-Outcome. 
Acad Emerg Med. 2011;18(4):430-5.

15.	 Ryoko T, Masahiro S, Scott R. Framework development 
for the assessment of interprofessional teamwork in mental 
health settings. J Interprof Care. 2017;31(1):43-50.

16.	 Donabedian A. Evaluating the quality of medical care. The 
Milbank Quatterly. 2005;83(3): 691-729.

17.	 Bergs J, Verelst S, Gillet J-B, Vandijck D. Evaluating 
implementation of the Emergency Severity Index in a 
Belgian hospital. J Emerg Nurs. 2014;40:592-7.

18.	 Storm-Versloot MN, Ubbink DT, Chin a Choi V, Luitse 
JS. Observer agreement of the Manchester Triage System 
and the Emergency Severity Index: a simulation study. 
Emerg Med J. 2009;26(8):556-60.

19.	 National Institute for Emergency Medicine. Practice guidelines 
and implementations for triage in emergency patients and 
prioritization in the emergency room accordance with the 
NIEM principle. Thailand; 2013.(in Thai)

20.	 Gilboy N, Tanabe P, Travers D, Rosenau AM. Emergency 
Severity Index (ESI): a triage tool for emergency department 
care version 4. Agency for Healthcare Research and 
Quality: Rockville; 2012.

21.	 Shafizadeh S, Tjardes T , Steinhausen E , Balke M, Paffrath 
T, Bouillon B, et al. Advanced Trauma Life Support (ATLS) 
in the emergency room. Is it suitable as an SOP? Orthopäde. 
2010;39:771-6.

22.	 Tsang B, McKee J, Engels TP, Paton-Gay D, Widder LS. 
Compliance to advanced trauma life support protocols in 
adult trauma patients in the acute setting. World J Emerg 
Surg. 2013;8(39).

23.	 Cotte J., Courjon F., Beaume S., Prunet B., Bordes J., N’Guyen 
C. et al. Vittel criteria for severe trauma triage: Characteristics of 
over-triage. Anaesth Crit Care Pain Med. 2016; 35: 87–92.

24.	 Velmahos GC, Degiannis E, Doll D. Penetrating trauma: 
a practical guide on operative technique and peri-operative 
management: Springer Berlin Heidelberg; 2011.

25.	 Haider AH, Chang DC, Haut ER, Cornwell EE, Efron DT. 
Mechanism of injury predicts patient mortality and impairment 
after blunt trauma. J Surg Res. 2009; 153(1):138-42.

26.	 Burack JH, Kandil E, Sawas A, O’Neill PA, Sclafani SJA, 
Lowery RC,  Zenilman ME. Triage and outcome of patients 
with mediastinal penetrating trauma. Ann Thorac Surg. 
2007;83(2):377-82.

27.	 Nakahara S, Matsuoka T, Ueno M, Mizushima Y, Ichikawa 
M, Yokota J, Yoshida K. Predictive factors for undertriage 
among severe blunt trauma patients: What enables them to 
slip through an established trauma triage protocol? J 
Trauma Acute Care Surg. 2010;68(5):1044-51.

28.	 Ross SE, Leipold C, Terregino C, O’Malley KF. Efficacy 
of the motor component of the Glasgow Coma Scale in trauma 
triage. J Trauma Acute Care Surg. 1998; 45(1): 42-4.

29.	 Negoi I, Paun S, Hostiuc S, Stoica B, Tanase I, Negoi R I,  et al. 
Mortality after acute trauma: progressive decreasing rather than 
a trimodal distribution. J Acute Dis. 2015; 4(3):205-9.

30.	 Eftekhar B, Zarei MR, Ghodsi M, MoezArdalan K, Zargar 
M, Ketabchi E. Comparing logistic models based on 
modified GCS motor component with other prognostic 
tools in prediction of mortality: results of study in 7226 
trauma patients. Injury. 2005;36(8):900-4.

31.	 Levin HS, Diaz-Arrastia RR. Diagnosis, prognosis, and 
clinical management of mild traumatic brain injury. The 
Lancet Neurology. 2015;14(5):506-17.



Thassanee Soontorn et al.

129Vol. 22  No. 2

32.	 Werman HA, Erskine T, Caterino J, Riebe JF, Valasek T. 
Development of statewide geriatric patients trauma triage 
criteria. Prehosp Disaster Med. 2011;26(3):170-9.

33.	 Dinh MM, Bein KJ, Oliver M, Veillard AS, Ivers R. 
Refining the trauma triage algorithm at an Australian major 
trauma centre: derivation and internal validation of a triage 
risk score. Eur J Trauma Emerg Surg. 2014;40(1):67-74.

34.	 Middleton PM. Practical use of the Glasgow Coma Scale; 
a comprehensive narrative review of GCS methodology. 
Australas Emerg Nurs J. 2012;15(3):170-83.

35.	 Ahmadi A.,  Bazargan-Hejazi S., Zadie ZH ,Euasobhon 
P., Ketumarn P., Karbasfrushan A.,  Amini-Saman J. Pain 
management in trauma: A review study. J Inj Violence 
Res. 2016 ; 8(2): 89-98.



Factors Influencing the Accuracy of Triage by Registered Nurses in Trauma Patients

130 Pacific Rim Int J Nurs Res • April - June 2018

ปัจจยัทีม่อีทิธพิลต่อความแม่นย�ำในการคดัแยกผูป่้วยบาดเจบ็ของพยาบาล
วิชาชีพ

ทัศนีย์ สุนทร   ยาใจ สิทธิมงคล  อรพรรณ โตสิงห์* ชูเกียรติ วิวัฒน์วงศ์เกษม

บทคัดย่อ:	 การคัดแยกผู้ป่วยบาดเจ็บอย่างแม่นย�ำตามระดับความรุนแรงจะช่วยให้ผู้ป่วยได้รับการ
รักษาที่เหมาะสม มีผลต่อการลดอัตราตายและความพิการของผู้ป่วยได้ การศึกษาครั้งนี้มีจุดประสงค์
เพือ่ประเมนิความแม่นย�ำในการคดัแยกของพยาบาลในแผนกฉกุเฉนิและศกึษาปัจจยัทีอ่าจจะมอีทิธพิล
ต่อความแม่นย�ำในการคดัแยก เป็นการศกึษาเชงิสงัเกตในแผนกฉกุเฉนิของโรงพยาบาลศนูย์ระดบัภมูภิาค
ทางภาคใต้ของประเทศไทย 5 แห่ง โดยศกึษากลุม่ตวัอย่าง 2 กลุม่ คอืพยาบาลวชิาชพี จ�ำนวน 109 คน 
และผู้ป่วยอุบัติเหตุ จ�ำนวน 1,090 คน วัดความแม่นย�ำของการคัดแยกโดยค�ำนวณค่าความแตกต่าง
ระหว่างผลการคดัแยกผูป่้วยบาดเจบ็โดยพยาบาลวชิาชพีกับการคัดแยกของผูว้จิยัโดยใช้แนวทางตาม
เครื่องมือการคัดแยก Emergency Severity Index ฉบับปรับปรุงครั้งที่ 4

	 ผลการศึกษาพบว่าผู้ป่วยเพียงร้อยละ 52.4 ที่ถูกคัดแยกเหมาะสมกับระดับความรุนแรงของ
การบาดเจ็บ จ�ำนวนปีของประสบการณ์ในการปฏิบัติงานในแผนกฉุกเฉินของพยาบาลวิชาชีพเป็น
ปัจจยัทีท่�ำให้เกดิความเสีย่งต่อผลลพัธ์การคดัแยกทีไ่ม่แม่นย�ำ (ระบรุะดบัความรนุแรงของการบาดเจบ็
สูงกว่าเกณฑ์) ส�ำหรับลักษณะของผู้ป่วยพบว่า ผู้ป่วยที่เกิดการบาดเจ็บจากแรง กระแทกร่วมกับการ
บาดเจ็บจากของมีคม ผู้ป่วยบาดเจ็บหลายระบบ และผู้ป่วยที่มีระดับการรู้สึกตัวที่ผิดปกติแรกรับที่
ห้องฉุกเฉิน มีแนวโน้มในการได้รับการระบุระดับความรุนแรงของการบาดเจ็บสูงกว่าเกณฑ์ ผลการ
ศึกษาครั้งนี้สามารถน�ำไปใช้เป็นข้อมูลเชิงประจักษ์ในการสนับสนุน นโยบายเพื่อน�ำเครื่องมือการคัดแยก
ตามรูปแบบ Emergency Severity Index ฉบับปรับปรุงครั้งที่ 4 ไปใช้เป็นเครื่องมือมาตรฐานในการคัด
แยกผู้ป่วยที่ได้รับการบาดเจ็บ ณ ห้องฉุกเฉิน ร่วมกับการถ่ายทอดสู่ผู้ปฏิบัติอย่างเป็นรูปธรรมเพื่อให้
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