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ABSTRACT

In Chemical, Biological, Radiological and Nuclear (CBRN) disaster, integrated and optimized equipment package including
stretcher, isolation unit, patient monitoring and treatment equipment is essential to achieve proper treatment and prevent
secondary contamination. The purpose of this study was to evaluate the efficiency and ease of use of integrated CBRN disaster
equipment package for disaster medical response. This study was a randomized crossover study using a manikin simulation for
emergency medical technitian (EMT). All participants used the existing devices and prototype of integrated CBRN disaster
equipment package alternately. Efficiency was measured by time from vital sign change to detection or treatment application.
Ease was use was measured by questionnaires for each patient monitor, stretcher care and isolation unit. 12 EMTs were
enrolled. hypoxia-detection time of integrated equipment group was significantly shorter than existing equipment group
(4.9 s (3.8-3.9) vs 3.5 s (2.5-3.9), p < 0.05). There was decreasing tendency of ECG change detection and facial mask
oxygen supply but no statistical significance was observed. Overall satisfaction of patient monitoring device in integrated
equipment group was significantly higher than existing devices (4(3.5-5) vs 3(3-3), p < 0.05). The use of integrated CBRN disaster
equipment package shortened the hypoxia detection time and improved usability of vital sign monitor compared to existing
devices.
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Figure 1. Flow chart of study simulation.
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Figure 2. Experimental diagram.
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Table 1. Existing Equipment versus Integrated CBRN Disaster Equipment

Existing Equipment

Integrated CBRN Disaster Equipment

CIB-2000S (NK-system, Japan)

Patient Isolation Transport Unit for CBRN
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Table 2. Questionnaires about Ease of Use
1. Strongly disagree 2. Disagree 3. Neutral 4. Agree 5. Stronlgy agree
Patient monitoring unit
Weight of monitoring unit was appropriate 1--2--3--4--5
Carrying monitoring unit was convinient 1--2--3--4--5
Operating monitoring unit was convinient 1--2--3--4--5
Fixation with stretcher was stable 1--2--3--4--5
Monitoring through unit was constant 1--2--3--4--5
Willingness to use this monitoring unit in field 1--2--3--4--5
Patient isolation unit 1--2--3--4--5
Boarding patient into isolation unit was convenient 1--2--3--4--5
Observing patient through isolation unit was convenient 1--2--3--4--5
Providing procedure to patient through isolation unit was convenient 1--2--3--4--5
Maintenance of sealing patient was constant during procedure 1--2--3--4--5
Sealing patient was convenient 1--2--3--4--5
Willingness to use this isolation unit in field 1--2--3--4--5
Stretcher cart 1--2--3--4--5
Trasport patient by stretcher cart was convenient 1--2--3--4--5
Operating stretcher cart was convenient 1--2--3--4--5
Using stretrcher cart weight fatigue 1--2--3--4--5
Driving stretcher cart was stable 1--2--3--4--5
Willingness to use this stretcher cart in field 1--2--3--4--5
Table 3. Characteristics of Study Participants
Characteristics Total Participants (n=12)
Gender (male)* 5 (41.6%)
Age (years)T 28.6 + 4.9
Experience of Disaster Occupation (yes)* 7 (58.3%)
Experience of Isolated Patients (yes)* 4 (41.7%)
Number of Experiencet 1.3 £ 3.0

*n (%), Tmean + standard deviation
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Table 4. Time Intervals of Patient Assess and Oxygen Supply Between Preexistence

Stretcher Cart Group

a8l HAe

Equipment Group and New Integrated CBRN

Time for Each Simulation Event (Unit: s) Preexistence Equipment CBRN Integrated Cart* p-value
Detection of Hypoxia 49 (3.8-6.3) 3.5 (2.5-3.9) < 0.05

Detection of ECG Change 5.7 (3.7-8.3) 3.3 (3.0-3.8) 0.09

Facial Mask Application 56.7 (45.0-87.0) 44.6 (39.0-47.1) 0.43

*Median (Inter-quartile range)

Table 5. Ease of use for Monitoring Device Between Preexistence Equipment Group and new Integrated CBRN Stretcher Cart Group

Variable Preexistence Equipment* CBRN Integrated Cart* p-value
Appropriateness of Weight 3 (24 4 (2.5-4) 0.47
Convenience of Carrying 3 (2.5-4) 4 (4-4.5) 0.13
Convenience of Operation 3 (3-4) 4 (3.5-4) 0.27

Stability of Fixation 2 (1-3.5) 4 (4-4.5) < 0.05
Monitoring Continuity 4 (3-5) 4.5 (4-5) 0.16
Overall Satisfaction 3 (3-3) 4 (3.5-5) < 0.05

*Median (Inter-quartile range)

Table 6. Ease of use for Isolation Unit Between Preexistence Equipment Group and New Integrated CBRN Stretcher Cart Group

Variable Preexistence Equipment* CBRN Integrated Cart* p-value

Convenience of Boarding 3.5 (34 3.5 (2-4) 0.25

Convenience of Inside Observation 3 (34 4 (3-5) 0.13

Convenience of Procedure 2.5 (2-4) 3 (2.5-4) 0.39

Sealing Maintenance 3 (2-4) 4 (3-5) 0.19

Convenience of Sealing 2.5 (2-3.5) 3.5 (2-5) 0.38

Overall Satisfaction 3 (2-4) 4 (34 0.33

*Median (Inter-quartile range)
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Table 7. Ease of use for Stretcher Cart Between Preexistence Equipment Group and New Integrated CBRN Stretcher Cart Group

Variable Preexistence Equipment* CBRN Integrated Cart* p-value
Convenience of Transport 3.5 (2.5-4) 4 (3-4.5) 0.41
Convenience of Operation 4 (3-4) 3 (2-4) 0.46
Fatigue 2.5 (2-4) 3 (24 0.91
Driving Stability 3 (34 4 (3-4.5) 0.17
Overall Satisfaction 3 (2.5-3.5) 3 (3-4) 0.38
*Median (Inter-quartile range)
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fisation* carrying mentenance -~ nside cbservation
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Figure 3. (A) Ease of use for monitoring device, (B) Ease of use for isolation unit, (C) Ease of use for stretcher.
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