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ABSTRACT

Objectives: This study evaluates and recommends the priority of policy implementation to improve the fire
protection clothing management system used by firefighters and the reduction of cross—contamination from
contaminated clothing at the scene of a fire.

Methods: It consisted of 7 experts and conducted three interviews and two modified Delphi surveys. Through
the results of previous research and interviews with experts, a plan to reduce cross—contamination of fire suits
and improve the management system was first derived. An improvement plan was presented in the four areas
including resources, management, fire protection related work, and laws and regulations, and the priority of
policy implementation was derived by analyzing the importance and practicality of the policy at the same time.

Results: As a result of the analysis, the first priority was education on the health effects of pollutants at the
disaster scene for firefighters, and the second priority was the addition of SOP for the primary
decontamination of on-scene personal protective equipment in preparation for the health effects of the
disaster scene, and education for fire suppression and rescue workers. The next step was to improve the
management system of personal protective equipment such as fire suits and develop a training course for
systematic operation.

Conclusions: This findings could be used in the implementation of mid- to long-term firefighting policies for
the systematic operation and establishment of a systematic management system for personal protective
equipment such as fire protective suits.

Key words: fire protective suits, cross contamination, management system, importance, practicality, delphi,
fire policy implementation
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The first round of the Delphi survey

T. Use & management of fire protection suit
40 experts 9 P
P - Holdings, usage, laundry and care status
Telephone, SNS, face II. Compliance & Awareness of on scene contamination fire
to face survey with protection suit hygiene management system pilot operation
& 5 . Contamination degree data by exposure to fire
i 9 y exp
Herview protection suits

Development of Delphi survey items

7 experts
» Making issue and discussion
+ Delphi survey derived a total of 16 evaluation items

The second round of the Delphi survey

7 experts I. Resource: Organization, Manpower, Budget
E-mail survey with 0. System of fire protection suit: SOP education
II. Fire protection suit related specific elements: manual
structured IV. Law, Regulation: Amendments to laws, ordinances and
questionnaire SOPs

The third round of the Delphi survey

7 experts
E-mail survey with Based on the results of the second round of Delphi
structured investigation, third round investigation
questionnaire ‘

Figure 1. Flow of Delphi survey in this study

Table 1. Expert Delphi survey items for personal health and safety of firefighters at fire scenes

No

Evaluation Items of Delphi Survey

[Organization, Manpower, Budget field]

1

Hiring professional personnel to improve the management system of personal protective equipment, such as
firefighters' turnout gear

Training internal experts for firefighters and introducing and operating a system for firefighters to improve the

2 management system of personal protective equipment such as firefighters' turnout gear

3 Organize and systematically operate a pool of experts in the field of personal protective equipment, such as
firefighters' fire protection

4 Reinforcement of professional personnel for the systematic operation and improvement of personal protective
equipment management system such as firefighters' turnout gear

5 Improving the firefighting personal protective equipment management system and securing a budget for

systematic operation

[ Improvement of management system for personal protective equipments with turnout gear ]

In the disaster scene standard operation procedure (SOP* 108, 200, 201), as a user at the stage of the disaster

6 scene (fire, etc.) return procedure, the duty to remove contamination of personal protective equipment during
firefighting activities is specified
v Disaster scene (fire, etc.) first decontamination of personal protective equipment at the site due to the health

impact of pollutants Addition of SOP (or manual) and training for fire suppression and rescue personnel
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Table 1. Continued

No Evaluation Items of Delphi Survey

Development of training courses for improving the management system of personal protective equipment, such as

firefighters' turnout gear and systematic operation

9 Conduct education on the risk of health effects of pollutants in a disaster scene (fire, etc.)

Distinguishing non—contaminated areas from contaminated areas in the fire department, and propose a flow map
10 for the movement of firefighters such as changing turnout gear, decontamination, showering, washing personal

protective equipment, and washing

11 Firefighting equipment organization (tentative name) established

[ Specific items such as number, use, wash of turnout gear ]

12 Revision to increase the basic amount of fire protection clothing

13 Revision of the safety and management manual for personal protective equipment, including special fire protection

[ Law, Regulation, Program filed ]

14 Revision of the Law on Health and Welfare of Firefighting Officials reflecting the specificity of firefighters' work

15 Revision of standard operational procedures for disaster scenes (SOP 108, 200, 201)

Revision or enactment of ordinances for installing administrative organizations in Seoul to open firefighting

equipment organization

*SOP: Standard Operation Procedure

4. M4t (Statistical analysis)
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Importance x 50 + I, points x 25 + |; points x 0

Is points x 100 + I points x 75 + I3 points

. Respondents with 5 points of importance

index(t =
| total

T Importance index (0 < | index = 100)

|5 points  *

la points - Respondents with 4 points of importance
I3 soints - Respondents with 3 points of importance
l2 points - Respondents with 2 points of importance

I1 points - Respondents with 1 points of importance

| total : Total number of respondents

Figure 2. How to calculate the importance index

T Practicality index (0 = P index = 100)

Ps points x 100 + P4 points x 75 + Ps points Ps points : Respondents with 5 points of practicality

Practicality x 50 + P, points x 25 + Pipoints x 0 P4 points : Respondents with 4 points of practicality
index(P)T = Ps points : Respondents with 3 points of practicality
P total P, points : Respondents with 2 points of practicality

P; points : Respondents with 1 points of practicality
P total : Total number of respondents

Figure 3. How to calculate the practicality index
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Table 2. Delphi findings on importance priority

. 2nd Delphi 3rd Delphi
= st Evaluation scale | analysis result analysis result
valuation ems Mean+SD' | MED' | Mean+SD | MED
[ Organization, Manpower, Budget field ]
1. Hiring professpnal personnel to improve th‘e management system of personal 3.6+1.27 4 31+1.07 3
protective equipment, such as firefighters' turnout gear
2. Training internal experts for firefighters and introducing and operating a system
for firefighters to improve the management system of personal protective | 4.4£0.79 5 4.3t0.49 4
equipment such as firefighters' turnout gear
3. Organize and systematically operate a pool of experts in the field of personal| , .1 4o 5 4.440.79 5
protective equipment, such as firefighters' fire protection
4. Reinforcement of professional personnel for the systematic operation and
improvement of personal protective equipment management system such as| 3.411.51 4 3.3:1.11 3
firefighters' turnout gear
5. Improving .the firefighting personal protective equipment management system 4441 51 5 494038 5
and securing a budget for systematic operation
[ Improvement of management system for personal protective equipments with turnout gear |
6. In the disaster scene standard operation procedure (SOPT 108, 200, 201), as
a user at the stage of ‘the disaster scene (f|re., etc.) return procgdure_, the dyty 4.4+0.98 5 4.7+0.49 5
to remove contamination of personal protective equipment during firefighting
activities is specified
7. Disaster scene (fire, etc.) first decontamination of personal protective
equipment at the site due to the health impact of pollutants Addition of SOP| 4.7+0.49 5 4.70.49 5
(or manual) and training for fire suppression and rescue personnel
8. Development of training courses for improving the management system of
personal protective equipment, such as firefighters' turnout gear and 4.620.79 5 4.6+0.53 5
systematic operation
9. C_onduct education on the risk of health effects of pollutants in a disaster scene 4.7+0 49 5 4.9+0.38 5
(fire, etc.)
10. Distinguishing non—contaminated areas from contaminated areas in the fire
departme_nt, and propose a flow map for_ the movement of flrgﬁghters such 4.4+0 79 5 434095 5
as changing turnout gear, decontamination, showering, washing personal
protective equipment, and washing
11. Firefighting equipment organization (tentative name) established 4.61£1.13 5 4.7+0.76 5
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Table 2. Continued

. 2nd Delphi 3rd Delphi
o Evaluation scale |  gnalysis result analysis result
Evaluation items = T
MeantSD | MED" | MeantSD | MED
[ Specific items such as number, use, wash of turnout gear ]
12. Revision to increase the basic amount of fire protection clothing 4.0£1.15 4 4.1+0.38 4
13. Revision of the safety and management manual for personal protective 4.3+0.76 4 4.7+0.49 5
equipment, including special fire protection R T
[ Law, Regulation, Program filed ]
14. Revision of the Law on Health and Welfare of Firefighting Officials reflecting 4.3+0.95 5 4.3+0.76 4
the specificity of firefighters' work T T
15. Revision of standard operational procedures for disaster scenes (SOP 108, 414121 5 4.140.69 4
200, 201) T T
16. Bevision or enactment _of Qrdinancas for installing administrative organizations 444113 5 4.6+0.79 5
in Seoul to open firefighting equipment organization

"SD: Standard Deviation, TMED: Median, TSOP: Standard Operation Procedure
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Evaluation scale

Evaluation items

2nd Delphi
analysis result

3rd Delphi
analysis result

MeantSD" | MEDT | MeantSD | MED
[ Organization, Manpower, Budget field ]
1. Hiring professpnal personnel to improve th‘e management system of personal 2 44127 9 2 44127 2
protective equipment, such as firefighters' turnout gear
2. Training internal experts for firefighters and introducing and operating a system
for firefighters to improve the management system of personal protective | 3.6£0.79 3 3.6£0.53 4
equipment such as firefighters' turnout gear
3. Organlz_e and systemaUcally operate a pooll of experts in the field of personal 4.0+0.82 4 4.0+0.58 4
protective equipment such as firefighters' fire protection
4. Reinforcement of professional personnel for the systematic operation and
improvement of personal protective equipment management system such as | 2.6x0.98 3 2.3t1.11 2
firefighters' turnout gear
5. Improving f[he firefighting personal protective equipment management system 3341 11 4 374076 4
and securing a budget for systematic operation
[ Improvement of management system for personal protective equipments with turnout gear ]
6. In the disaster scene standard operation procedure (SOPT 108, 200, 201),
as a user at the stage of t_he d|saster scene (fire, etp.) return procedure, 4.0+1.15 4 4.3+0.76 4
the duty to remove contamination of personal protective equipment during
firefighting activities is specified
7. Disaster scene (fire, etc.) first decontamination of personal protective
equipment at the site due to the health impact of pollutants Addition of SOP | 4.9+0.38 5 4.9+0.38 5
(or manual) and training for fire suppression and rescue personnel
8. Development of training courses for improving the management system of
personal protective equipment, such as firefighters' turnout gear and 4.7+0.49 5 4.9+0.38 5
systematic operation
9. anduct education on the risk of health effects of pollutants in a disaster scene 4.9+0 38 5 4.9+038 5
(fire, etc.)
10. Distinguishing non—-contaminated areas and contaminated areas in the fire
depar‘tment, from propose a flow map for_the movement of flreﬂghters such 3.0+1 53 3 3.6+0.98 4
as changing turnout gear, decontamination, showering, washing personal
protective equipment, and washing
11. Firefighting equipment organization (tentative name) established 2.7:1.11 3 3.0£0.82 3
[ Specific items such as number, use, wash of turnout gear ]
12. Revision to increase the basic amount of fire protection clothing 3.0£1.29 3 3.3t10.76 3
13. Rev_|5|on of f[he sz_afety and management manual for personal protective 4.3+0.76 4 4.3+0.76 4
equipment, including special fire protection
[ Law, Regulation, Program filed ]
14. Revision Qf_ t_he Law on Health and Welfare of Firefighting Officials reflecting 3.1+0.90 3 3.0+0.82 3
the specificity of firefighters’ work
15. Revision of standard operational procedures for disaster scenes (SOP 108, 3.9+0.90 4 36+113 3
200, 201)
16. Bewsmn or enactmept _of Qrd|nanc¢s for mstalhng a(_jm|n|strat|ve organizations 2 941 21 3 3.040.82 3
in Seoul to open firefighting equipment organization
"SD: Standard Deviation, "MED: Median, TSOP: Standard Operation Procedure
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Table 4. Delphi survey results considering the importance and practicality priority

Evaluation distrivution Importance Practicability Total
Evaluation items MeantSD" | MED' | MeantSD | MED | PRT
[ Organization, Manpower, Budget field ]
1. Hiring professmnal pers_onnel to |mprove.the'> mana]gement system of 314107 3 2 44127 2 13
personal protective equipment such as firefighters' turnout gear
2. Training internal experts for firefighters and introducing and operating a
system for firefighters to improve the management system of personal | 4.3£0.49 4 3.6+0.53 4 10
protective equipment such as firefighters' turnout gear
3. Organize and sy_stematl_cally operate a pqol _of exp‘erf[s in the f_leld of 4.440.79 5 404058 | 4 14
personal protective equipment such as firefighters' fire protection
4. Reinforcement of professional personnel for systematic operation and
improvement of personal protective equipment management system 3.3t1.11 3 2.3t1.11 2 15
such as firefighters' turnout gear
5. Improving the ﬂreﬁghtmg personal protective equipment management 494038 5 374076 4 4
system and securing a budget for systematic operation
[ Improvement of management system for personal protective equipments with turnout gear ]
6. In the disaster scene standard operation procedure (SOPT 108, 200,
201), as a user at the stage of the disaster scene (fire, etc.) retumn | 424049 5 43076 | 4 5
procedure, the duty to remove contamination of personal protective
equipment during firefighting activities is specified
7. Disaster scene (fire, etc.) first decontamination of personal protective
equipment at the site due to the health impact of pollutants Addition of | 4.7£0.49 5 4.9+0.38 5 1
SOP (or manual) and training for fire suppression and rescue personnel
8. Development of training courses for improving the management
system of personal protective equipment such as firefighters' turnout | 4.6+0.53 5 4.9+0.38 5 2
gear and systematic operation
9. C_onduct educathn on the risk of health effects of pollutants in a 4.9+0.38 5 4.9+0 38 5 3
disaster scene (fire, etc.)
10. Distinguishing non-contaminated areas and contaminated areas in the
fire department,l and propose a flow map for_thel movement pf ﬂreﬁght_ers 434095 5 364098 | 4 3
such as changing turnout gear, decontamination, showering, washing
personal protective equipment, and washing
11. Firefighting equipment organization (tentative name) established 4.7+0.76 5 3.0£0.82 3 7
[ Specific items such as number, use, wash of turnout gear ]
12. Revision to increase the basic amount of fire protection clothing 4.1+0.38 4 3.3+0.76 3 12
13. ReV|_S|on of _the sqfety and_ management _manual for personal protective 4.7+0.49 5 434076 4 6
equipment including special fire protection
[ Law, Regulation, Program filed ]
14. Rewspn of the La\_/v_ on Hea!th _and Welfare of Firefighting Officials 4.3+0.76 4 3.0+0.82 3 8
reflecting the specificity of firefighters' work
15. Revision of standard operational procedures for disaster scenes (SOP
108, 200, 201) 4.10.69 4 3.6£1.13 3 15
16. Rewspn or enactment of ordma_nce_s f(_)r |nsta|_||ng admmstrahv_e 4.6+0.79 5 3.0+0.82 3 1
organizations in Seoul to open firefighting equipment organization

"SD: Standard Deviation, TMED: Median, TPR: Priority "SOP: Standard Operation Procedure
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