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ABSTRACT

BACKGROUND: We evaluated the effects of community-based disaster drill of simulating disaster medical assistance team on the
knowledge and the attitudes.

METHODS: Eight hours disaster drills, including didactic lectures, table simulation, and outdoor field simulation, were developed
for participants who were recruited from community health centers, emergency departments, fire stations, emergency medical tech-
nicians’ academy, and emergency information center in the Seoul Metropolitan City area from 2006 to 2008. We surveyed on the
knowledge and the attitude using designed questionnaire before and after drill. We compared changes using t-test and repeated mea-
sure ANOVA.

RESULTS: In this study, |4 community-based drills were performed and 525 (79.4%) people responded to both pre- and post-drill
survey. Of these, the doctor was the second common occupation (26.9%) after volunteer students (47.1%). Overall, knowledge and
attitude score significantly increased from 3.9+1.0 to 4.3£0.9 (p<0.001) and from 21.4+3.4 to 22.4+3.2 (p<0.001), respectively. The
difference among professional license groups between pre- and post-drill knowledge level was significant (p=0.03), while the difference
among jobs for attitude between pre- and post-drill was not different (p=0.78).

CONCLUSION: Disaster drills on the establishment and operation of DMAT may affect both knowledge and attitude of participants
positively.
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icant impact on not only human mortality and morbidity but
also socioeconomic coast.!**]

INTRODUCTION

Currently, there have been several disasters, including the Sa-

rin gas attack, the terrorist attacks of September |1, 2001,
anthrax bioterrorism incidents, sudden Acute Respiratory
Syndrome (SARS), and repeating natural disasters.l'*! Their
incidence and severity are increasing so that they have signif-

Well trained, competent, and responsive public health work
forces are needed to respond the emergencies in timely man-
ners and provide the essential public health service. Adequate
preparedness of the regional healthcare workforce can be
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achieved through a steady effort to train, educate, and eval-
uate. To meet that effort, well organized community-based
disaster drill where different regional occupational health
professionals can be participated is essential.

Thus, it is important for the participants in the disaster drills
to have not only exact knowledge but also an appropriate
attitude about the establishment and operation of a commu-
nity-based Disaster Medical Assistance Team (DMAT) using
regional available resources.

The community-based disaster drills can encourage the par-
ticipants to understand what their roles are and what they
should prepare. However, it is not easy to take the consec-
utive and adherent community-based disaster drill because
of requiring resources.”! To repeat the community-based
disaster drill continuously, the drill should be effective for
participants. From this viewpoint, the Seoul Metropolitan
City government requested the maintainable and effective
community-based disaster drill model to prepare an emerg-
ing threat as a regional disaster planning. Therefore, we de-
veloped the community-based disaster drill simulation model
and evaluated the effects of disaster drill on the knowledge
and the attitude of eligible members to participate in the
community-based simulation of DMAT.

MATERIALS AND METHODS

This study was exempted from the approval process by the
Institutional Review Board of the study institution.

Study Design

Study design was a before and after observation and surveil-
lance study using a questionnaire.

Study Setting and Participants

The city of Seoul is the capital of the Republic of Korea (South
Korea) and has a land area of 605.3 Km? and a population
of 10.4 million. The city has 25 autonomous districts (like a
county in the US). Each district has one community health
center (CHC) that provides primary health care and commu-
nity health planning. Seoul has 56 Emergency Departments
(EDs) (one level | ED and 30 level 2 EDs, and 25 level 3
EDs) for emergency care. An emergency information center
provides medical advice and pre-arrival instructions for emer-
gency calls and coordinates the hospital emergency resourc-
es, 25 police agencies, and 23 EMS agencies with emergency
ambulance stations operated by the fire department. These
agencies are tasked with the primary medical response during
disasters.["®

Routine emergency medical service is provided by a fire-based
EMS system, but the Disaster Management Act designated
the Community Health Center as the entity responsible for
coordinating disaster preparedness and response activities.
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During a disaster response, each emergency department pro-
vides human resources and supplies for disaster response.
Level | EDs deploy their DMAT facility, ambulances, basic
equipment, and material for emergency field care with a stan-
dardized personnel compliment (six ED physicians, four nurs-
es, six technicians). Level 2 and 3 EDs deploy the ambulance
for transport and a standardized staff (one physician, one
nurse, one technician). The Emergency Information Center
tracks and reports resource availability, including available in-
tensive care units, operating rooms, and surgical subspecial-
ty availability in the hospitals to the DMAT in the field. The
Fire based-EMS is responsible for the rescue, initial care and
transportation to either the DMAT or the hospital. Effective
disaster response by the DMAT requires its members to be
well trained and knowledgeable about their role during the
disaster event.

Development of Disaster Drill Protocol

In October 2005, experts on disaster medicine, EMS physi-
cians, fire department officials, and community health author-
ity officials developed the DMAT drill prototype:

I. Explosion of unclear etiology (intentional or accidental).
2. Participating institutions are three PHCs, one level | ED,
all level 2 and level 3 EDs under each participating PHC in
three districts (3-5 level 2 ED and 3-5 level 3 EDs), one
emergency information center; and three EMS agencies
operated by the fire department.

Number of patients was a minimum of 25.

4. A minimum of 10 ambulances for transport was recruited
from three community health centers, all EDs, and the
three fire departments participating in this drill.

5. Rescue was performed by firefighters.

6. Safety was the responsibility of the district police depart-
ment.

7. EMT students were used as mock patients except several
manikins for emergency procedures.

w

The training and exercise program consisted of eight hours,
one day as follows:

I. Pre-course evaluation (15 minutes)

2. Two didactic lecture session (every 45 minutes, total 90
minutes) on the general concept of disaster preparedness
(Ist session) and DMAT activity (2" session)

One table-top simulation (30 minutes)

Field drill (240 minutes)

Debriefing session (30 minutes)

Post-course evaluation (15 minutes)

oUW

The first didactic session was composed of the following
subjects: the concept of disaster response, disaster epide-
miology, disaster-related Acts, composition and operation
of DMAT, incident command system, and hospital disaster
preparedness. The second didactic session was composed of
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safety and scene security, triage, basic and advanced trauma
life support in DMAT activity, evacuation and transport, com-
munication, and support for DMAT activity.!'*!!]

The table-top simulation focused on the roles of the DMAT
team members. The DMAT was composed of five section
teams including a Triage Team (| doctor and | nurse or |
EMTs), a Treatment Team (5 to 8 doctors and nurses),
a Transport Team (5 to 8 EMTs or general physicians and
5-8 drivers), a Communication Team (three communication
technicians), and a Supporting Team (4—6 nurses). Rescue and
safety were performed by fire department. Security was pro-
vided by a police detachment assigned to the DMAT. Each
exercise was facilitated and the teams performed the table
top exercise before the field simulation. The range of the
number of DMAT team members participating was 25—-35 per
exercise.

In the field simulation, 25 EMT students were moulaged with
various injuries consistent with the scenario. Cards describ-
ing the victim’s injuries were attached to each patient. Basic
vital signs, mental status, as well as the main injury were re-
corded on the card. Communication was facilitated via two
way handheld radio.

Patients were evacuated from the scene by the fire depart-
ment without triage or treatment and were delivered to the
triage sector. Patients were triaged based on a modified Sim-
ple Triage and Rapid Transport (START): most urgent, urgent,
non-urgent, and delayed.[' The triaged patients were moved
to the field hospital and managed on the basis of the ATLS
guidelines.I'l After initial management and stabilization, the
patients were moved to the ambulances. Once loaded —fur-
ther transport, receiving and further communications regard-
ing the patient were simulated.

Outcomes

We performed a pre- and post-evaluation for the same sub-
jects using a questionnaire before and after the training and
drill. Questionnaire had five topics, including response to
disasters, patient triage, disaster preparedness, disaster ef-
fects, and pre-hospital trauma care. Another five questions
concerned the responders’ attitude concerning disaster
response, including individual decision making for disaster
preparedness, institutional role, education and training, com-
munity-based DMAT simulations, and their individual role in
disaster (Appendix |). Each opinion item has ranked on a |
to 5 scale. Therefore summation of each item on knowledge
and attitude ranged from 5 to 25 points. The higher score,
the better active attitude is.

Primary Analysis

We compared the changes between pre-drill and post-drill
on the knowledge and attitude on disaster using the paired
t-test. We also compared the specific subgroup difference ac-
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cording to professional license group (=job) using the repeat-
ed measure ANOVA. The statistical significance was defined
when the p-value was less than 0.05.

RESULTS

Demographic Findings of Study Participants

In this study, 14 disaster drills of community-based simula-
tion of DMAT from 2006 to 2009 were enrolled. Total 525
(79.4%) people were responded to both pre- and post-evalu-
ation survey and they were recruited from 14 PHCs, 54 EDs,
four fire departments, and one emergency information cen-
ter, and 3 EMT schools. Table | shows the demographic find-
ings of disaster drills and respondents. Male was 44.8%, and
the median age was 25 years old (range, 19-61). Institution
demographics was 25 (4.8%) from primary health care cen-
ters, 26 (5.0%) from fire departments, and 227 (43.3%) from
emergency departments. Doctor was the second common
occupation (26.9%) after volunteer students (47.1%).

Table I. Demographic findings of community-based disaster
drill and respondents
Variables Value
n %
Total 525
Male 235 44.8
Age, median (range) 25 (19-61)
Institution
Primary health care center 25 4.8
Fire station 26 5.0
Emergency medical technician academy 247 47.1
Level | emergency department 106 20.2
Level 2 emergency department 76 14.5
Level 3 emergency department 45 8.6
Occupation
Emergency medical technician 14 2.7
Nurse 8l 15.4
Doctor 141 26.9
Administrative personnel 42 8.0
Student 247 47.1
Drill by year
Total 14
2006 4
2007 2
2008 4
2009 4
Number of respondent per each
drill, median (range) 39 (14-58)
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Table 2. Overall comparison between pre- and post-course for knowledge and attitude for disaster preparedness

Items Pre-evaluation (a) Post-evaluation (b) Difference (b-a) t value p-value™
Mean Std Mean Std Mean 95% CI

Knowledge 39 1.0 43 0.9 0.4 0.3-0.5 8.9 <0.0001

Attitude™ 214 34 224 32 1.0 0.8-1.3 83 <0.0001

“Score for Knowledge is from | (least) to 5 (greatest). “Score for Attitude is from 5 (least) to 25 (greatest). “"The p-value was measure by paired t-test.

Main Outcomes

Table 2 shows the overall difference between pre- and post-
course. Overall, knowledge and attitude score significantly in-
creased from 3.9+1.0 to 4.3+£0.9 (p<0.001) and from 21.4+3.4

5.0
4.54
4.0
3.5
o 3.07
g 2.5+
9 2.04
1.54
1.0
0.5
0.0

EMT Nurse Doctor AP
M Pre-drill M Post-drill

Student

Source DF  Type lll SS

Job 1 14.1 14.1 26.8 <.0001
Job*Job 4 5.7 1.4 2.7 0.03
Error (Job) 520 2734 0.5

Mean Square  F Vaule  Pr>F

Figure 1. Comparison of knowledge between pre-drill and post-
drill among job of respondents and summary statistics by the re-
peated measure ANOVA. There was a significant difference among
jobs (p=0.03). EMT: Emergency medical technicians; AP: Adminis-
trative professionals.

24.04
23.0
22.01
% 21.04
» 20.0
19.04
18.01
17.0+

EMT Nurse Doctor AP
M Pre-drill [l Post-drill

Student

Source DF  Type lll SS F Vaule  Pr>F

Job 1 92.9 92.9 221 <.0001
Job*Job 4 7.3 1.8 0.4 0.78
Error (Job) 520 2184.6 4.2

Mean Square

Figure 2. Comparison of attitude between pre-drill and post-drill
among job of respondents and summary statistics by the repeated
measure ANOVA. There was no significant difference among jobs
(p=0.78). EMT: Emergency medical technicians; AP: Administrative
professionals.

Ulus Travma Acil Cerrahi Derg, March 2021, Vol. 27, No. 2

to 22.4+3.2 (p<0.001), respectively. Overall significant in-
crease in knowledge and attitude was found in this survey.

Fig. | shows the difference among professional license groups
between pre- and post-drill knowledge level. There was a
significant difference among jobs (p=0.03). Emergency med-
ical technicians showed little difference compared to other
groups. Fig. 2 shows the difference among jobs for attitude
between pre- and post-drill. There was no significant differ-
ence among jobs (p=0.78).

Limitations

We modeled a one-day (8 hours course) using a man-made
disaster scenario, which is very different from special disaster,
such as radiologic or nuclear, chemical, or biologic events, to
be generalized. This survey was done before and immediately
after drill. Therefore, very short-term effect by the commu-
nity-based disaster drill should be considered.

Designed questionnaire was very simple with five items for
knowledge and five items for attitude. To evaluate the exact
effect on the knowledge and attitude, much more aspects
should be surveyed.

DISCUSSION

We developed the community-based DMAT drill. This kind of
drill has been invented and used for many communities.['*'¢]
However, DMAT drill cannot be the same among communi-
ties because the EMS system, hospital resources, and disaster
acts or legislation for the incident commander system are
very different. We reviewed the disaster drill protocol like
the NDLS-Advance life Support course.l'”l We also compared
the triage tool among disaster drill recommended.!'® Size and
number of DMAT were discussed on the basis of the envi-
ronment of Seoul metropolitan city. The very huge DMAT in
the US or the very small DMAT in Japan was not fit for this
setting.'”?l Each community has their own proper size of
DMAT according to the mission.

Our DMAT was composed of 25 to 35 professional and sup-
porting members in five sector teams. This size is medium
compared to Japan’s or USA's team. We selected the explo-
sive and man-made disaster as a principle scenario, which was
very high likely to occur concerning the epidemiologic ap-
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proach. In the past, we had several explosive and man-made
disasters.?'?21 Although the terrorist attack or chemical di-
saster would come to our community, the traditional disaster
scenario would be much more fitted for our community.

In this study, overall knowledge and attitude of participants
significantly increased. Several studies have shown the simi-
lar result of the effectiveness of disaster drill.*?"1 In these
previous studies, EMTs, public health personnel, local ad-
ministrative officials, and local volunteers were not enrolled,
who play a crucial role in disaster response and collaboration
with hospital medical staffs. In addition, the training programs
did not contain field stimulation but used didactic lectures,
computer-based website education, and so on. Through field
stimulation, participants can experience and actively take
part in the establishment and operation of community-based
DMAT. If they can have the chance of repeated training, their
physical skills and knowledge, as well as attitude, would be
improved. Idrose et al.”® reported that stimulation in the
classroom could be a complementary form of disaster train-
ing that is cost-effective, relatively easy to conduct, compre-
hensive, effective and acceptable. Any form of stimulation of
disaster training may be better than no stimulation program
in disaster training.

The method to assess the effects of disaster drill in this study
was pre- and post-evaluation like other studies.?*3% The
questionnaire on pre- and post-evaluation was identical. We
did not test the reliability and validity of this questionnaire,
which should be determined, although this questionnaire was
very common in education research. The systematic tools to
assess the effects of training should be further developed so
that evidence-based disaster planning and training could be
initiated.B3'32

Between pre- and post-drill survey, we could find a significant
increase of knowledge and attitude. Most of the attendees
had no experience in disaster drill. Therefore, the effect was
much more from the community-based disaster drill. How-
ever, there were statistically significant differences among
professional license groups. In particular; emergency medical
technicians showed a minimal difference between pre- and
post-drill compared to other groups, while no significant dif-
ference was there in attitude. These features can encourage
us to develop and implement more customized training for
disaster responders.

Conclusion

We modeled the community-based DMAT drill in conjunction
with the Seoul city government. All institutions, including pub-
lic health authorities, hospitals, EMS agencies, and fire and po-
lice department, participated in this active drill for four years.
When we evaluated the attitude and knowledge of partici-
pants, community-based DMAT drill showed a very good edu-
cational effect in an explosive and man-made disaster scenario.
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AMAC: Acil tibbi yardim ekibi simiilasyonunun toplum-temelli afet tatbikatinda bilgi ve tutumlar lzerindeki etkisini degerlendirdik.

GEREC VE YONTEM: 2006 yilindan 2008’e kadar Seul Metropolitan Sehir bélgesindeki toplum sagligi merkezleri, acil servisler, itfaiye istasyonlari,
acil tip teknisyenleri akademisi ve acil durum bilgi merkezinden ise alinan katiimcilar icin didaktik dersler, masabagi simiilasyonu ve agik alan simu-
lasyonunu igeren sekiz saatlik afet tatbikatlar gelistirildi. Tatbikattan &nce ve sonra tasarlanmis anketi kullanarak bilgi ve tutum lizerine anket yaptik.

Degisiklikleri t-testi ve tekrarlayan 6lgim ANOVA analizi ile kargilagtirdik.

BULGULAR: Calisma stiresince toplam |4 toplum-temelli tatbikat yapilmisti. Hem tatbikat 6ncesi hem de sonrasi ankete 525 (%79.4) kisi yanit
verdi. Bunlarin igerisinde doktorluk, goniilli 6grencilerden (%47.1) sonra ikinci yaygin meslekti (%26.9). Genel olarak, bilgi ve tutum puani sirasiyla
3.9%1.0dan 4.3+£0.9’a (p<0.001) ve 21.4£3.4’ten 22.4+3.2'ye (p<0.001) anlamli olarak artmistir. Mesleki lisans gruplari arasinda tatbikat oncesi
ve sonrasi bilgi dlizeyi arasindaki fark anlamliydi (p=0.03), tatbikat 6ncesi ve sonrasi tutum agisindan meslekler arasindaki fark ise anlamli degildi

(p=0.78).

TARTISMA: Acil Tibbi Yardim Ekibi’'nin kurulmasi ve isletilmesine iligkin afet tatbikati, katilimcilarin hem bilgi hem de tutumlarini olumlu etkileyebilir.

Anahtar sozciikler: Acil Tibbi Yardim Ekibi; afet; egitim; etkinlik; toplum aglari.
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Appendix I. Surveillance questionnaire for pre- and post-evaluation of disaster drill

A. Knowledge items

Which of followings is not the one of principals of Disaster preparedness?
a. Planning prior to the disaster

b. Assessing the hazards

c. Establishment of the communication system

d. Establishment of the automaticity of the disaster respond system

Which of followings is not correct about the color tagging of triage system?
a. Yellow: emergent patient who needs rapid treatment in minuets and hours.
b. Red: urgent patient who needs treatment but not in minuets and hours.

c. Green: patient who needs treatment in hours and days.

d. Black: patient who needs cardiopulmonary resuscitation.

Which of following is not the one of the rationale of establishment of emergency medical system during the disaster?
a. Prevention of the mildly injured victims from occupying nearest medical resource.

b. Prevention of the severely injured victims from delay of rapid transport and treatment.

c. Establishment of the well organized command system.

d. Provision of the best treatment to all victims regardless of their severity.

Which of followings is the correct about the effect and response of disaster?

a. Primary effect of the disaster usually results from the impact of the disaster itself.
b. Secondary effect of the disaster usually results from reoccurrence of the disaster.
c. The response of the disaster should be rapid and timely.

d. The response of the disaster usually ends with rescue, triage, and transportation of victims in the spot of the disaster.

Which of followings are situations where the triage of victims should be abandoned? Choose one.
a. Traumatic brain injury

b. Traumatic airway obstruction

c. Arrest

d. Comatose mentality

. Attitude items

How much willingness do you have if you are asked to participate the response of the disaster when the disaster would happen in your local area?

M @ 3 Q)] ©®

Least active Most active

How much do you agree if your department is asked to respond the disaster prior to your routine job when the disaster would happen in your local area?

M @ 3 Q)] ©®

Least active Most active

How much willingness do you have if you are asked to practice the disaster drill regularly?

M @ 3 Q)] ©®

Least active Most active

How much willingness do you have if you are asked to work in Disaster Medical Assistance Team (DMAT) when the disaster would happen in your local area?

M @ 3 Q)] ©®)

Least active Most active

How much do you agree if you are asked that you are the important in your department to respond the disaster in timely manner?

M @ 3 Q)] ©®)

Least active Most active






