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ABSTRACT

OBJECTIVE: Triage is the key to success in managing many injured people with limited resources. Therefore, triage training for crisis team med-
ical staff is critical. This study aimed to evaluate the effectiveness of asynchronous learning on immediate care personnel based on the Simple
Triage and Quick Treatment System (START) triage system.

METHODS: In this quasi-experimental study, asynchronous learning based on the START triage system was performed on the immediate care
staff of Ahvaz Jundishapur University of Medical Sciences from February 2021 to December 2021. Sixty pre-hospital emergency medical staff
were randomly assigned to intervention and control groups. Intervention group participants were provided an asynchronous digital training mod-
ule, and control group participants received the usual training. Data were collected in both groups as pre-test and post-test with demographic
information and knowledge assessment questionnaires.

RESULTS: Distance triage training based on the START triage system has a significant effect on the level of awareness of the need for triage and
knowledge (awareness) and performance (individual efficiency) of immediate care in the intervention group compared to before training (P<0.001).

CONCLUSION: Considering the positive results of the pre-organizing model on raising the level of awareness of immediate care personnel, the use of
this training method in triage in emergency medicine and retraining workshops could be considered.
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Introduction
Triage is a prioritization system for manageable hospital

admissions in each hospital’s department, which, by man-

aging allocation, resources, and facilities needed, leads to

patient care in the minimum waiting time.1,2 The concept

of triage was initially created to allocate resources and

medical care in cases of disasters and accidents with mass cas-

ualties. Because of the overcrowding in the emergency

department due to limited resources available, including

human resources, space, and equipment, decreased quality

of care and patient safety. Increased costs of care today, in

developed countries, hospital triage guidelines have been con-

sidered to reduce the rate of care and treatment errors and

improve patient quality and safety.3 There are two subsets

of triage, including hospital triage and pre-hospital triage.4

One of the most widely accepted and used triage systems

for disaster management is the Simple Triage and Quick

Treatment System (START), first introduced in the United

States in the 1980s.5 As a result of the simplicity of the

START system, it is quick and easy to learn; however, like

other fast triage protocols, it has some limitations, such as

negligence in the mechanism of injury, limited evaluation,

and lack of monitoring of patients with mild or moderate

injury whose transmission is delayed.6 As a developing

country, Iran has constantly been exposed to disasters in

recent years.7 Solutions needed to solve problems related to

these disasters include preparedness and planning, the use

of advanced systems, accountability policy, a successful scien-

tific and executive program, adequate emergency and trained

resources, and skilled staff.8 Like other triage systems,

running the START system requires adequate training

and support.9 Without proper training in this field, nurses

cannot use triage correctly and follow the standards pro-

vided. Unquestionably, nurses play a crucial role in the

patient’s stay in the emergency department with their pro-

fessional measures, including patient triage, and can effect-

ively reduce this time.10 Therefore, in parallel with

implementing any triage system, training has also been con-

sidered in hospitals. In this regard, taking at least

eight hours of theoretical and 24 h of practical triage train-

ing under the supervision of an experienced nurse is

emphasized.11
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This study aimed to evaluate the effectiveness of asynchron-

ous learning based on the START triage system on immediate

care personnel of Ahvaz Jundishapur University of Medical

Sciences, southwestern Iran.

Methods
In this quasi-experimental intervention study, asynchronous

learning based on the START triage system was performed

on immediate care personnel of Ahvaz Jundishapur University

of Medical Sciences from February 2021 to December 2021.

EQUATOR reporting guideline was chosen based on the

Equator network guideline (Supplemental 1).

Randomization and allocation methods

Based on a similar study and comparing two groups formula

(Formula 1), the sample size for each group was 30. Sixty pre-

hospital emergency staff were randomly assigned to interven-

tion and control groups.

n = (Z1−α/2 + Z1−β)
2σ2

(μ1 − μ2)
2

= (1.92+ 1.64)20.62

(0.36− 0.78)2
≃ 30

Formula 1. The comparing two groups formula.

Participants were selected from the emergency staff

who participated. We excluded those who left the workshop

and those who did not answer the pre-test or post-test

questionnaires.

The subjects were randomly divided into two groups

through random allocation software: intervention and non-

intervention. In order to balance the number of samples

assigned to each studied group, the four permuted block ran-

domization was used.

In the same previous study, the education was carried out in a

class,6 whereas, in the present study, training materials were pre-

pared in the form of videos and sent to all the members of the

intervention group so that the participants could see the training

in the best situation according to them. In this file, the primary

education principles were based on improving the awareness and

performance of staff in triage. Following the education, it was

expected that the participants would show higher skills in

patient management in triage. To understand this hypothesis,

a multiple-choice question was provided. Before the interven-

tion, the level of awareness and knowledge of the two groups

were compared. Two weeks after sending the triage training

file to intervention groups, both groups completed the question-

naire again, and the data of both groups were compared.

The questionnaire includes three parts: the first contains

demographic information, the second contains 19 multiple-

choice questions to measure awareness, and the third contains

15 multiple-choice questions to measure staff’s decision-

making (Supplemental 2). The validity of the questionnaire

was checked by presenting it to 10 experts, and the Pearson cor-

relation coefficient was 0.8. Its reliability was also evaluated

during a study on the sample population, and its Cronbach’s
alpha coefficient was 0.88. Based on this, the total score of

the awareness questionnaire was from 0–15; (0–5) little aware-
ness, (6–10) moderate awareness, and (11–15) good awareness

also about performance; the total score was from 0 to 19; (0–6)
weak performance, (7–12) moderate performance, and (13–19)
good performance.12

Informed consent

The written informed consent was obtained from each

participant.

Statistical analysis

For the descriptive analysis, frequency (percentage) was used for

qualitative variables, and mean (standard deviation) was used

for continuous quantitative variables. In order to compare the

mean of a continuous quantitative variable, if there is an

assumption of normality, we used the independent t-test.

Otherwise, we used the Mann–Whitney test. To compare

the mean of the continuous quantitative variable in two

dependent groups, a paired t-test was conducted. The chi-

square test of independence was conducted to check the inde-

pendence between the intervention and the qualitative vari-

ables. Otherwise, Fisher’s exact test was conducted. We used

the analysis of variance test to control confounding variables.

All analyses were performed with the help of R statistical pro-

gramming software and at a significance level of 0.05.

Results
Overall, 121 emergency staff with an average age of 29.4± 3.6

participated in this study (Figure 1). The duration of employ-

ment in the immediate care department was 2.9± 0.2 years in

the intervention group and 3.5± 0.5 years in the control

group. There was no significant difference between the groups

regarding duration of employment (p= 0.6).

The result showed that asynchronous learning triage train-

ing using the START triage system for immediate care person-

nel based on age does not have a significant effect on the

evaluation of knowledge (awareness), performance (individual

efficiency) (p= 0.08), and the level of awareness of the necessity

of triage (p= 0.6) (Table 1). Also, asynchronous learning triage

training using the START triage system on the immediate care

personnel, based on the amount of work experience, does not

have a significant effect on the evaluation of knowledge (aware-

ness), performance (individual efficiency) (p= 0.1), and the

awareness of triage necessity (p= 0.8) (Table 1).

Pre-intervention analysis showed that there were no sig-

nificant differences between the two groups for knowledge

(p= 0.1) and awareness (p= 0.2) (Table 2).

Asynchronous learning triage training based on the START

triage system for immediate care personnel has a significant

effect on the level of awareness of the necessity of triage in
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Figure 1. The overview of sampling and blocking participants.

Table 1. The demographic information of included participants.

Variables Comparator (n=61) Intervention group (n=60) Total

Pre Post Pre Post

Marital status

Married 7 (22.6%) 7 (23.3%) 8 (26.7%) 8 (26.7%) 30 (24.7%)

Single 24 (77.4%) 23 (76.7%) 22 (73.3% 22 (73.3% 91 (75.2%)

Level of activity in the emergency department

Paramedic 4 (12.9%) 5 (16.7%) 6 (20%) 4 (13.3%) 19 (15.7%)

Intermediate 12 (38.7%) 11 (36.7%) 12 (40%) 12 (40%) 47 (38.8%)

Technician 15 (48.4%) 14 (46.7%) 12 (40%) 14 (46.7%) 55 (45.5%)

Passing a course on triage

Yes 8 (25.8%) 6 (20%) 23 (76.7%) 30 (100%) 67 (55.4%)

No 23 (74.2%) 24 (80%) 7 (23.3%) 0 (0%) 54 (44.6%)
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the intervention group after the training compared to before the

training (p < 0.001) (Table 3). The analysis showed that the

asynchronous learning triage training based on the START

triage system on the immediate care personnel has a significant

effect on the knowledge (awareness) and performance (individ-

ual efficiency) of the immediate care personnel in the interven-

tion group after the training compared to before the training

(p < 0.001) (Table 3).

Discussion
The results showed that the asynchronous learning triage train-

ing based on the START triage system on the immediate care

personnel on the level of awareness of the necessity of triage

and the knowledge (awareness) and performance (individual

efficiency) has a significant effect before training compared to

the intervention group after the training. In 2017, Pouraghaei

et al6 conducted an interventional study to assess the effect of

triage training using the START method on the knowledge

and performance of emergency medical technicians. They

found that holding pre-hospital triage training courses is effect-

ive in improving the knowledge and performance of employees

such as Emergency Medical Services technicians.6 Their

finding was in line with the results of the present study,

which showed that the asynchronous learning training of

triage based on the START system for the immediate care per-

sonnel has a significant effect on the level of awareness of the

necessity of triage and the knowledge (awareness) and perform-

ance (individual efficiency). In line with this finding, Mansour

et al13 conducted a study to determine the effect of implement-

ing triage training competencies on newly graduated nurses

working in the emergency department. They found a high stat-

istical significance difference between the study group and

control group in terms of knowledge and practice in the post

and 2-month post-program implementation.13 In 2016,

Mahmoodian et al,14 in a cross-sectional study on all the

senior students of medicine, their results showed that 58 stu-

dents (93.5%) had poor triage knowledge. In the scenario

section, the correct triage percentage of students was 49.2%,

and people over and under triage were 28.1% and 22.7%,

respectively. There was a significant relationship between

triage accuracy and triage level (Emergency Service Index 4).14

In this study, considering the positive results of the pre-

organizer model on raising the level of awareness of immediate

care personnel, it is recommended to use this training method

in presenting the subject of triage during the crisis in nursing

schools and retraining workshops. In 2013, Rahmati et al15

conducted a semi-interventional study on the effect of triage

training on the knowledge, performance, and quality index of

emergency department staff. Their results showed no signifi-

cant relationship between individual characteristics and per-

sonal knowledge about the triage score 6 weeks after training.

Nevertheless, a positive and significant correlation was found

between nursing work experience in the emergency department,

type of employment, and performance score 6 weeks after the

training. The results of the study showed that triage training

affects the performance and knowledge of nurses and improves

the quality indicators of the emergency department,15 which is

in line with the results of the present study. In this study, both

pieces of training were practical and based on personnel knowl-

edge and performance. Aghababayan et al12 conducted an

interventional study on the effect of triage video training

through the START style on the level of awareness of emer-

gency medical workers and their performance. They showed

that average awareness and performance also have a significant

statistical relationship. Also, there was a statistically significant

difference between the average knowledge and performance

immediately after and 15 days after the training.12 In 2012,

Sedaghat et al16 showed poor mean triage knowledge score

and performance triage. In the present study, it was also

shown that the asynchronous learning training of triage based

on the START triage system on the level of awareness of the

necessity of triage and the knowledge (awareness) and perform-

ance (individual efficiency) of the immediate care personnel on

the intervention group has a significant effect after training

compared to before training. Javadi et al17 conducted a system-

atic review of educational intervention studies and found that

almost all studies reported an educational intervention’s effect-
iveness in improving nurses’ triage knowledge.

According to the studies compared with our findings, it was

found that at the current level of triage education in our system,

more educational intervention is highly required. As mentioned

earlier, this short education period upgrades the knowledge

and performance of medical staff. Our results indicated that

Table 3. Evaluation the efficacy of education on knowledge and
awareness between two groups.

Groups Intervention (N= 30)

(95% CI)

Comparator (N=30)

(95%CI)

P-value

Knowledge* 8.3±1.6 (7.7–8.9) 6.9±1.3 (5.8–8.8) p<0.001

Awareness** 3.2±1.6 (2.6–3.8) 2.1±0.5 (1.9–2.3) p<0.001

*Knowledge: The amount of evaluation of knowledge (awareness) and
performance (individual efficiency).
**Awareness: Awareness of the necessity of triage.

Table 2. Comparing the pre-intervention mean level of knowledge and
awareness in participants.

Passing a course in the

triage department

Knowledge*

(mean±SD)

Awareness**

(mean±SD)

P-value

Yes (N=67) 8.5±1.5 3.3±1.8 0.1

No (N=54) 8.5±1.7 4.3±1.6 0.2

*Knowledge: The amount of evaluation of knowledge (awareness)/performance
(individual efficiency).
**Awareness: Awareness of the necessity of triage.

4 Journal of Medical Education and Curricular Development



our education influences the medical staff’s performance (indi-

vidual efficiency). It means that this type, of course, is accom-

panied by significant improvement in staff performance.

Additionally, this course is not affected by age and amount of

work experience. However, our data could not show that this

training is suitable for the maximum amount of personnel

experience.

Limitations

Lack of data regarding the minimum required length of educa-

tion, the staff situation, such as mental and physical states, and

level of job satisfaction are disrupting factors that can poten-

tially influence the interpretation of findings.

Recommendations

To check the findings of the present study, other studies should

be conducted in the immediate care rooms of other cities.

Conducting other research to investigate the effectiveness of

face-to-face training compared to non-face-to-face triage train-

ing based on the START triage system on immediate care per-

sonnel of Ahvaz Jundishapur University of Medical Sciences.

Conducting other research to investigate the effect of training

on the effectiveness of triage training based on the START

triage system on immediate care personnel with a larger

sample size.

Conclusion
Considering the positive results of the pre-organizer model,

which was not previously educated on improving the level of

awareness of immediate care personnel, it is recommended to

use this training method in presenting the subject of triage in

medical emergency and retraining workshops.
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