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Background: Hazardous areas are places emitting hazardous materials, terrorist- or war-related, which lead to public health risks in 
developed and developing countries globally. Hence, prehospital emergency medical personnel who work as frontliners should be 
trained.
Patients and Methods: Data via pretest, posttest, and questionnaire surveys regarding the HART’s knowledge of and confidence in 
operational skills were collected using the 5-point Likert scale. The cohort included prehospital emergency medical personnel aged 
>18 years. The training program comprised lectures, practicals, and examinations and included three subcourses: emergency medicine 
in the chemical, biological, radiation, and nuclear hazardous area (EM-CBRN) course; Thailand Tactical Emergency Medical Service 
(TTEMS) course; and cooperation and preparation for disaster (CPD) course.
Results: The HART’s mean multiple choice question (MCQ) posttest knowledge score (12.80±3.11) was significantly higher 
(p<0.001) than the mean pretest knowledge score (7.74±3.71) for the EM-CBRN course. The HART’s mean MCQ posttest knowledge 
score (24.04±2.79) was significantly higher (p<0.001) than the mean pretest knowledge score (14.34±3.92) for the TTEMS course. 
Further, the HART’s mean MCQ posttest knowledge score (21.03±3.49) was significantly higher (p<0.001) than the mean pretest 
knowledge score (14.40±5.08) for the CPD course. The HART’s mean confidence in operational skill score for the EM-CBRN course 
was significantly higher (p<0.001) after training (4.45±0.59) than before training (2.77±0.90). The HART’s mean confidence in 
operational skill score for the TTEMS course was significantly higher (p<0.001) after training (4.55±0.59) than before training (2.78 
±0.98). The HART’s mean confidence in operational skill score for the CPD course was significantly higher (p<0.001) after training 
(4.70±0.41) than before training (3.03±0.90).
Conclusion: The HART training program significantly affected the HART’s knowledge development and confidence in operational 
skills, particularly the frontline prehospital emergency medical personnel. Therefore, prehospital emergency medical personnel should 
undergo training, and learning activities must be developed to reinforce capacity and improve knowledge and confidence.
Keywords: education, emergency medical service, hazardous substances, knowledge, prehospital emergency care

Introduction
The World Health Organization defines hazardous areas as any place emitting or producing hazardous materials, pathogens, 
chemicals, biochemicals, radiation, and nuclear energy, or causing terroristic threats or war-related situations probably 
leading to public health risks requiring harmonized international response.1 HAZMAT is an abbreviation for high-risk 
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materials causing danger to humans and the environment. These materials include chemicals, radioactive substances, fire, 
and intentionally emitted toxins, which are likely to negatively affect human health and the ecosystem and environment. 
Further, they may cause danger if handled incorrectly, starting from usage, storage, and transportation to disposal.2 The 
effects of HAZMAT to the body are based on its amount and concentration.3 Prehospital emergency medical personnel 
commonly encounter unpredictable situations involving HAZMAT. The prevalence of these incidents are low, or they occur 
rapidly without preparation. Thus, each incident leads to a significant loss.4 The 9/11 event is among the International 
HAZMAT incidents affecting developed countries worldwide. On September 11, 2001, al-Qaeda terrorists hijacked 
airplanes, which were then crashed into the World Trade Center in New York. This event is well-known globally. After 
22 years, it still has effects. Based on a previous systematic review, the first responders and emergency medical personnel of 
such disaster developed different types of cancer. Several studies have found that the incidence of prostate and thyroid 
cancer among first responders and emergency medical personnel increased compared with that in the general population. 
Moreover, some studies have revealed an increase in cancer incidence after several years.5

On March 11, 2011, an earthquake in Japan caused a tsunami leading to radiation emission from the Fukushima Daiichi 
nuclear power plant. This incident affected public health worldwide due to the large amount of radioactivity leak. This was 
then considered the worst nuclear disaster globally since the Chernobyl tragedy in 1986. More than 300,000 people who had 
lived near the nuclear power plant needed to temporarily migrate. Moreover, several areas were declared as an exclusion 
zone for 10 years.6 Then, the World Health Organization reported the risk of cancer development in the long term among 
the populations who were in the Fukushima Daiichi nuclear power plant incident. In particular, migrant female infants are at 
high risk of thyroid cancer (0.75–1.25%) due to contact with radioactive iodine.7 In developing countries, particularly 
Thailand, 24 kindergarten students and 2 homeroom teachers were killed in a nursery school shooting on October 6, 2022, 
in Nong Bua Lamphu. This was considered a significant tragedy.8 On December 18, 2022, the HTMS Sukhothai sank in the 
ocean of Thailand. In total, 24 people died, and five were missing.9 The Information Technology for Emergency Medical 
System in Thailand has evaluated the prevalence of public disaster and incidence of mass casualties (n=7753) requiring 
supportive emergency medical ambulances during 2022. In addition, there was an increased incidence of mass casualties 
during the long holidays in various places in Thailand, such as Songkran, and on New Year’s day.10

Earlier when there were insurgent or public disaster incidents in Thailand, relevant national organizations including 
ministries and provincial ones provided assistance in relief operations and addressed specific issues. The missions in 
disaster assistance and mitigation in responsible areas are under law defining power and duty in disaster prevention and 
mitigation according to the Disaster Prevention and Mitigation Act B.E. 2550.11 The National Institute for Emergency 
Medicine plays a role in emergency medical management based on the Emergency Medical Act B.E.2551.12 Moreover, it 
has a mission in not only the management of critical/emergency patients but also the provision of education and training 
among prehospital emergency medical personnel and for preparing for situations in hazardous areas in Thailand. That is, 
it facilitated the Hazardous Area Response Team (HART) training program for prehospital emergency medical personnel 
in the hazardous area response team in Bangkok, Thailand. The program was divided into three subcourses, which were 
as follows: emergency medicine in the chemical, biological, radiation, and nuclear hazardous area course; the Thailand 
tactical emergency medical service (TTEMS); and the cooperation and preparation for disaster course. To appropriately 
improve training courses in the future and to evaluate achievements after the training program, the current study aimed to 
evaluate the knowledge and confidence in operational skill scores of prehospital emergency medical personnel who 
participated in the 8-day HART training in Thailand.

Materials and Methods
Study Design and Setting
This quasi-experimental study collected data via pretest and posttest from November 2, 2022, to November 11, 2022. The 
training program provided by the National Institute for Emergency Medicine, Thailand, comprised lectures with practice. 
Further, it had three subcourses, which were as follows: emergency medicine in the chemical, biological, and radiation 
hazardous area course from November 2, 2022, to November 4, 2022, at Directorate of Air Medical Services; the 
TTEMS course from November 7, 2022, to November 9, 2022, at Medical Battalion, Marine Service Support Regiment, 
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Sattahip, Chonburi; and cooperation and preparation for disaster course from November 10, 2022, to November 11, 2022, 
at National Institute for Emergency Medicine, Nonthaburi. Supplementary Table 1 shows the details about the training 
schedule in each course.

The training program aimed to ensure the safety of the operating staff and emergency patients in the hazardous 
areas. Small operation teams, including advanced life support and basic life support teams with capability in danger 
evaluation, coordination, self-defense, and emergency patient management in hazardous areas, were established. The 
training program was a pilot project. The participants were from 14 emergency medical units in Bangkok, Thailand. 
The study was conducted in accordance with the Standards for the Reporting of Observation Studies in 
Epidemiology.13

Participants
Prehospital emergency medical personnel (including emergency medical technicians, nurses/emergency nurses, advanced 
emergency medical technicians, paramedics, and physicians/emergency physicians) who participated in the HART 
training program from November 2, 2022, to November 11, 2022, were included in the study.

Eligibility Criteria
The eligibility criteria included prehospital emergency medical personnel aged > 18 years, those who provided consent 
for the HART training program, and those who attended the 8-day training program.

Exclusion Criteria
The exclusion criteria included patients with incomplete data, including the knowledge test or questionnaire survey 
results.

Data Collection
In the pretest and posttest, each course had four multiple choice questions (MCQs), which were developed by the 
assigned lecturers of each topic. The content validity index (CVI) was used to validate the knowledge tests by three 
prehospital emergency medical scholars. Then, the item objective congruence (IOC) was evaluated. The OIC of each test 
question was 1. The pretest and posttest were divided into the following: (1) emergency medicine in the chemical, 
biological, radiation, and nuclear hazardous area course (20 questions); (2) the TTEMS course (30 questions); and (3) the 
cooperation and preparation for disaster course (30 questions). The exam duration was 60 min.

Questionnaires on confidence in operational skills before and after the training were similar to those developed by 
the authors and were validated using the CVI by three prehospital emergency medical scholars. The OIC of each 
questionnaire was 1. The questions were divided into two parts. The first part comprised closed-ended questions with 
choices about personal data including sex, age, educational level, job title, working experience in emergency 
operations in hazardous areas, and working experience in emergencies in hazardous areas and common emergency 
in hazardous areas. The second part included closed questions on confidence in operational skills before and after the 
HART program in all three courses. The questionnaire was divided before and after the training with five questions 
each. Then, the responder was instructed to select only one option per question. The questions used rating scales in 
accordance with the 5-point Likert scale. For the scoring criteria, 5 is the highest score; 4, high score; 3, neutral score; 
2, low score; and 1, lowest score. For the mean score, the authors used the criteria in a previous study,12 which 
included the following: 4.21–5.00, the highest level; 3.41–4.20, high level; 2.61–3.40, neutral level; 1.81–2.60, low 
level; and 1.00–1.80, the lowest level. The principal investigator (TH) collected data via pretest, posttest, and 
questionnaire survey on confidence in operational skills before and after the training using google forms and 
Microsoft excel.

Outcome Measures
The primary objective was to compare knowledge scores before and after (MCQ pretest–posttest) participation in the 
HART training. The secondary objective was to compare confidence in operational skill scores before and after training.
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Sample Size Determination
The primary objective was to compare knowledge scores before and after (MCQ pretest–posttest) the HART training. 
Due to the lack of previous studies, there was no statistical value for reference in sample size calculation using the 
sample size estimation method with the sample size calculation formula. Therefore, the sample size was determined 
using sample size estimation with G power version 3.1.9.4 for paired samples t-test to test differences between two 
dependent means. The power of test of 95% (α=0.05) and the medium effect size (d of 0.5) were defined.14 There was no 
reference study on statistical values in the sample size calculation of effect size. The calculated sample size from the 
program was at least 54. Next, 20% of the sample size was added using the sample size adjustment formula to prevent 
incomplete response and withdrawal from the study, and the final sample size was at least 68. Hence, the sample size of 
the current study was 70.

Statistical Analyses
A descriptive analysis was performed to examine variable distribution. Continuous variables were presented as mean ± 
standard deviation (SD) or median and interquartile range (IQR). Categorical variables were expressed as frequencies 
and proportions. If two groups were compared, differences were evaluated using the independent t-test or the Mann– 
Whitney U-test for numeric variables and the chi-square test or the Fisher’s exact test for categorical variables.

To compare knowledge scores between the MCQ pretest–posttest during the HART training and confidence in 
operational skill score before and after the HART training, the paired sample t-test or the Wilcoxon signed-rank test 
was used to evaluate data appropriateness. The Statistical Package for the Social Sciences software for Windows version 
28.0 (IBM Corp., Armonk, NY, the USA) was used. A p-value of<0.05 was considered statistically significant.

Results
General Characteristics of the Participants
The prehospital emergency medical personnel (n=70, 82.9%) were men, with a mean age of 34.7±7.69 years. 
Approximately 45.7% of participants attained high school or vocational education, 64.3% were emergency medical 
technicians. The median working experience period was 7 (IQR: 4–10) years. Approximately 32.9% of the participants 
had training in emergency operations in hazardous areas. Further, the participants had working experience in emergency 
situations in hazardous areas (45.7%) and common emergencies in hazardous areas including fire (87.1%), flood (41.4%), 
chemical leak (18.6%), terrorist attack/homicide (10%), and protest (1.4%), as shown in (Table 1).

MCQ Pretest and Posttest Knowledge Scores
The mean pretest and posttest knowledge scores for emergency medicine in the chemical, biological, radiation, and 
nuclear hazardous area course were 7.74±3.71 and 12.80±3.11, respectively. The average posttest knowledge score was 
significantly higher than the pretest score. The mean pretest and posttest knowledge scores in the TTEMS course were 
14.34±3.92 and 24.04±2.79, respectively. The average posttest knowledge score was significantly higher than the pretest 
score. The mean pretest and posttest knowledge scores for the cooperation and preparation for disaster course were 14.40 
±5.08 and 21.03±3.49, respectively. The average posttest knowledge score was significantly higher than the pretest score, 
as depicted in (Table 2).

Confidence in Operational Skill Score Before and After the HART Training
For HART operating skills in emergency medicine in chemical, biological, radiation and nuclear hazardous area course, 
sample had mean confidence score of operating skills regarding management principle of chemical, biological, radiation 
and nuclear accidents in overall image before and after HART training participation in neutral (x=2.89, SD=0.93) and the 
highest levels (x=4.30, SD=0.73), respectively, skills in classification of chemicals, lives and nuclear radiation before and 
after HART training participation in neutral (x=2.76, SD=0.94) and the highest levels (x=4.44, SD=0.65), respectively, 
skills in risk analysis of chemical, biological, radiation and nuclear accidents before and after HART training participa-
tion in neutral (x=2.70, SD=1.04) and the highest levels (x=4.47, SD=0.65), respectively, skills in evaluation of impacts 
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from chemical, biological, radiation and nuclear accidents before and after HART training participation in neutral 
(x=2.74, SD=1.07) and the highest levels (x=4.51, SD=0.72), respectively and if chemical, biological, radiation and 
nuclear accidents happen in the future, resuscitation and emergency medical system administration can be performed 

Table 1 General Characteristic Data of Sample (n = 70)

Characteristic Number Percentage

Sex
Male 58 82.9

Female 12 17.1

ge (Years), Mean ± Standard deviation 34.7 ± 7.69
(Minimum, Maximum) (20–55)

Education level

High school/Vocational certificate 32 45.7
Diploma/High vocational certificate 12 17.1

Bachelor’s degree 21 30
Master’s degree 4 5.7

Doctor of philosophy degree 1 1.4

Job title
Emergency medical technician 45 64.3

Nurse/Emergency nurse 11 15.7

Advanced emergency medical technician 6 8.6
Paramedic 4 5.7

Physician/Emergency physician 4 5.7

Working experience (Years), Median (Interquartile range) 7 (4–10)
(Minimum, Maximum) (1–28)

Experience in training in emergency operation in hazardous areas

No 47 67.1
Yes 23 32.9

Working experience in emergencies in hazardous areas

No 38 54.3
Yes 32 45.7

Common emergency incidents in hazardous areas

Flood 29 41.4
Fire 61 87.1

Chemical leak 13 18.6

Terrorism/Homicide 7 10
Other (Protest) 1 1.4

Table 2 Results of Comparison of Mean HART Knowledge Score Level Between Pretest and 
Posttest of the Training

Course Pretest Posttest Mean Difference 
(95% CI)

t df p-valuea

Mean SD Mean SD

EM-CBRN course 7.74 3.71 12.80 3.11 5.06 (4.51, 5.60) 18.530 69 <0.001*

TTEMS course 14.34 3.92 24.04 2.79 9.70 (8.80, 10.60) 21.483 69 <0.001*

CPD course 14.40 5.08 21.03 3.49 6.63 (5.38, 7.88) 10.562 69 <0.001*

Notes: aP-value corresponds to Paired samples t-test (one-sided test). *Significant at p-value < 0.05. 
Abbreviations: EM-CBRN, emergency medicine in the chemical, biological, radiation, and nuclear hazardous area; TTEMS, 
Thailand tactical emergency medical service, CPD, cooperation and preparation for disaster; SD, standard deviation; CI, 
confidence interval.
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before and after HART training participation in neutral (x=2.79, SD=1.10) and the highest levels (x=4.54, SD=0.70), 
respectively as demonstrated in (Table 3).

For TTEMS course, sample had mean confidence score of operating skills regarding tactical emergency medical 
management principle in overall image before and after HART training participation in neutral (x=2.70, SD=1.04) and 
the highest levels (x=4.53, SD=0.65), respectively, skills in tactical evaluation and treatment of emergency patient in 
special situations before and after HART training participation in neutral (x=2.73, SD=0.99) and the highest levels 

Table 3 Mean and Standard Deviation of Confidence Score in HART Skills Before and After Training Participation, Classified into 
Individual Item

Course/Question Before Training After Training

Mean SD Interpretation Mean SD Interpretation

EM-CBRN course

Operating skills regarding management principle of chemical, 

biological, radiation and nuclear accidents in overall image

2.89 0.93 Neutral 4.30 0.73 Highest

Skills in classification of chemicals, lives and nuclear radiation 2.76 0.94 Neutral 4.44 0.65 Highest

Skills in risk analysis of chemical, biological, radiation and nuclear 
accidents

2.70 1.04 Neutral 4.47 0.65 Highest

Skills in evaluation of impacts from chemical, biological, radiation 
and nuclear accidents

2.74 1.07 Neutral 4.51 0.72 Highest

If chemical, biological, radiation and nuclear accidents happen in 
the future, resuscitation and emergency medical system 

administration can be performed

2.79 1.10 Neutral 4.54 0.70 Highest

TTEMS course

Operating skills regarding tactical emergency medical management 
principle in overall image

2.70 1.04 Neutral 4.53 0.65 Highest

Skills in tactical evaluation and treatment of emergency patient in 
special situations

2.73 0.99 Neutral 4.54 0.65 Highest

Skills in tactical analysis of risk in emergency situations in special 
situations

2.77 1.00 Neutral 4.54 0.63 Highest

Skills in management of patients with respiratory injury in special 

situations

2.83 1.09 Neutral 4.54 0.65 Highest

Skills in treatment of wound causing blood loss in special 

situations

2.87 1.15 Neutral 4.60 0.62 Highest

CPD course

Skills and understanding regarding principle of disaster 
management in overall image

2.93 0.94 Neutral 4.66 0.51 Highest

Skills in incident command system (ICS) structure administration 2.96 0.91 Neutral 4.67 0.50 Highest

Skills in cooperation and coordination under ICS 3.03 0.93 Neutral 4.73 0.45 Highest

Skills in triage in disaster at the scene 3.11 1.02 Neutral 4.71 0.52 Highest

Skills in data management in case of disaster in terms of 
emergency operation team and sufferers

3.11 1.04 Neutral 4.73 0.51 Highest

Abbreviations: EM-CBRN, emergency medicine in the chemical, biological, radiation, and nuclear hazardous area; TTEMS, Thailand tactical emergency medical service, 
CPD, cooperation and preparation for disaster; SD, standard deviation.
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(x=4.54, SD=0.65), respectively, skills in tactical analysis of risk in emergency situations in special situations before and 
after HART training participation in neutral (x=2.77, SD=1.00) and the highest levels (x=4.54, SD=0.63), respectively, 
skills in management of patients with respiratory injury in special situations before and after HART training participation 
in neutral (x=2.83, SD=1.09) and the highest levels (x=4.54, SD=0.65), respectively and skills in treatment of wound 
causing blood loss in special situations before and after HART training participation in neutral (x=2.87, SD=1.15) and the 
highest levels (x=4.60, SD=0.62), respectively as demonstrated in (Table 3).

For cooperation and preparation for disaster course, sample had mean confidence score of skills and understanding 
regarding principle of disaster management in overall image before and after HART training participation in neutral 
(x=2.93, SD=0.94) and the highest levels (x=4.66, SD=0.51), respectively, skills in incident command system (ICS) 
structure administration before and after HART training participation in neutral (x=2.96, SD=0.91) and the highest levels 
(x=4.67, SD=0.50), respectively, skills in cooperation and coordination under ICS before and after HART training 
participation in neutral (x=3.03, SD=0.93) and the highest levels (x=4.73, SD=0.45), respectively, skills in triage in 
disaster at the scene before and after HART training participation in neutral (x=3.11, SD=1.02) and the highest levels 
(x=4.71, SD=0.52), respectively and skills in data management in case of disaster in terms of emergency operation team 
and sufferers before and after HART training participation in neutral (x=3.10, SD=1.04) and the highest levels (x=4.73, 
SD=0.51), respectively as demonstrated in (Table 3).

The mean confidence in operational skill scores of emergency medicine in the chemical, biological, radiation, and 
nuclear hazardous area course before and after the HART training were 2.77±0.90 and 4.45±0.59, respectively. The mean 
score after training was significantly higher than that before training (vs 1.68, 95% CI: 1.51–1.85) (p-value<0.001). The 
mean confidence in operational skill scores of the TTEMS course before and after the HART training were 2.78±0.98 and 
4.55±0.59, respectively. The mean score after training was significantly higher than that before training (vs 1.77, 95% CI: 
1.57–1.97) (p-value<0.001). The mean confidence in operational skill scores of the cooperation and preparation for disaster 
course before and after the HART training were 3.03±0.90 and 4.70±0.41, respectively. The mean score after training was 
significantly higher than that before training (vs 1.67, 95% CI: 1.48–1.86) (p-value<0.001), as shown in (Table 4).

Discussion
The mean knowledge scores of the posttest score in all three courses was higher than that of the pretest score (mean 
difference 5.06, 95% CI: 4.51–5.60). The posttest score in the TTEMS course was higher than the pretest score (mean 
difference 9.70, 95% CI: 8.80–10.60). The posttest score for the cooperation and preparation in the disaster course was 
higher than the pretest score (mean difference 6.63, 95% CI: 5.38–7.88). This finding was consistent with that of 
a previous study on the training of prehospital emergency personnel in United States Armed Forces, such as physicians 
and physician assistants. After the completion of training on tactical combat casualty care (TCCC) course, the knowledge 
score increased.15 This result was comparable to that of a previous study reporting knowledge score in the clinical 
competency of nurses and medics who passed the TCCC, disaster management, and advanced cardiac life support 
courses. Their knowledge increased after they have passed the training.16 These findings were also consistent with those 
of a previous study conducted in Ethiopia. That is, after the nurses passed the training in the preparation of emergency 

Table 4 Results of Mean Confidence Score in HART Skills Before and After Training Participation

Course Before Training After Training Mean Difference  
(95% CI)

t df p-valuea

Mean SD Mean SD

EM-CBRN course 2.77 0.90 4.45 0.59 1.68 (1.51, 1.85) 19.670 69 <0.001*

TTEMS course 2.78 0.98 4.55 0.59 1.77 (1.57, 1.97) 17.365 69 <0.001*

CPD course 3.03 0.90 4.70 0.41 1.67 (1.48, 1.86) 17.370 69 <0.001*

Notes: aP-value corresponds to Paired samples t-test (one-sided test). *Significant at p-value < 0.05. 
Abbreviations: EM-CBRN, emergency medicine in the chemical, biological, radiation, and nuclear hazardous area; TTEMS, Thailand tactical emergency 
medical service, CPD, cooperation and preparation for disaster; SD, standard deviation; CI, confidence interval.
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and disaster management course, their mean knowledge scores significantly increased.17 A previous study showed that 
the emergency medical staff of Thailand had high occupational risks, particularly risks for infection and poison and 
chemical exposure because they worked as frontliners. In addition, this study found that prehospital emergency medical 
personnel did not participate in trainings, and they lacked skill support in operations involving chemicals and 
HAZMAT.18 The three training courses in the HART training program included emergency medicine in the chemical, 
biological, radiation, and nuclear hazardous area course, TTEMS course, and cooperation and preparation for disaster 
course, which were set as a pilot in prehospital emergency medical staff in Bangkok, Thailand. In this training, each 
course focused on interactive lecture and practices in simulated settings, which were helpful in the integrated education 
in hazardous area management systematically among prehospital emergency medical staff. Moreover, the course 
provided a step-by-step information on the cognitive, skill, and affective domains, which provided confidence to 
prehospital emergency medical staff in the management of danger in hazardous areas from their own capacity from 
applying knowledge and skills obtained from the HART training program. The development of knowledge among 
prehospital emergency medical personnel was important. A previous study showed that knowledge was a determining 
factor of readiness for handling disaster management and that appropriate knowledge is associated with confidence in 
skill application during operations.19

Second, to compare confidence in operational skill score before and after the HART training, the participants had 
increased mean operating skill confidence scores in each course after training. The mean score level for emergency 
medicine in the chemical, biological, radiation, and nuclear hazardous area course after training was higher than that 
before the training (vs 1.68, 95% CI: 1.51–1.85). The mean score for the TTEMS course after training was higher than 
that before training (vs 1.77, 95% CI: 1.57–1.97). Further, the mean score for cooperation and preparation in the disaster 
course after training was higher than that before training (vs 1.67, 95% CI: 1.48–1.86). This finding was consistent with 
that of a previous study on the training of prehospital emergency medical personnel in the United States Armed Forces. 
After the completion of training with the TCCC course, the confidence in operational skill score of the participants 
increased.15 This result was comparable to that of a previous study showing that after completing the training with the 
Combat Lifesaver course, prehospital emergency medical personnel who were not physicians had increased confidence in 
entering the scenes and performing resuscitation and other procedures.20 This is also consistent with a study reporting 
that after passing advanced life support training, nursing students had a higher confidence skill score in resuscitating 
patients in emergency/critical settings.21 Confidence skills are extremely important in emergency medical operations, 
particularly those in hazardous areas because confidence can lead to good and accurate practice, especially in emergency/ 
critical situations faced by prehospital emergency medical staff. This is comparable to the individual self-efficacy 
concept, which indicates improvement in individual self-efficacy. An efficient method is associated with performance 
accomplishment. This can help build confidence, thereby perceiving their capability and trying to use skills to succeed 
goals.22 In all three courses, prehospital emergency medical staff perceived their abilities more, and they had increased 
confidence skills during operations because they had more procedural education than theory learning in classroom, 
practical education, including working experience exchange and reciprocating knowledge between teachers and learners. 
These factors can increase learners’ skills, knowledge, and confidence.

Study Limitations
The current study had several limitations. First, only emergency medical personnel in the Bangkok area were included, 
and this could have led to selection bias. Second, the training programs in the courses were determined by the National 
Institute for Emergency Medicine. The training period of each course differed. The authors could not intervene in the 
training period of each course. Third, the pretest and posttest of each course were similar, which might have caused 
a learning curve of knowledge measurement. Hence, the pretest and posttest should have different examinations. Fourth, 
although the CVI was used in the confidence questionnaires by three prehospital emergency medical scholars, there was 
no reliability test for the developed confidence questionnaire tools. Fifth, the study is using the same questions for pretest 
and posttests. Six, currently the post test is conducted immediately after the training. However, there are no insights 
regarding if the knowledge gain is longitudinal, knowledge outcome was immediately evaluated after training which 
might lead to bias from learning curve. Finally, there was no practicing skill measurement. Only the MCQ examination 
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was used to measure knowledge, and the questionnaire was utilized to assess confidence skills during operations. 
Therefore, future research must be conducted to appropriately identify knowledge and skills in actual practice.

Conclusion
The HART training program significantly affected the development of knowledge and confidence in operational skills of 
frontline prehospital emergency medical personnel. Therefore, to address knowledge gap, prehospital emergency medical 
personnel should undergo trainings, and learning activities must be developed to reinforce capacity and improve 
knowledge and confidence.
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