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Evaluation of Firefighting Gloves and the Behavior Regarding their Usage,
of Firefighting Officials in Seoul
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Abstract: This study aimed to investigate the evaluation of firefighting gloves and the behavior regarding their
usage, of firefighting officials in Seoul, using a questionnaire. Responses from a total of 270 firefighters who are
responsible for putting out fires or undertaking rescue works in Seoul were analyzed. As per the findings, the
firefighters considered ease of hand operation and fire/flame protection as the most important performance factors
for firefighting gloves, and they were satisfied with the supply status of the gloves. The average number of firefighting
gloves currently owned by the firefighters was 2.6 + 0.8 pairs. Thirty-nine percent of the respondents said that their
firefighting gloves lasted, with maintained performance, for more than six months and less than a year, and when
asked how they handled the gloves with degraded performance, 46% of them said that they would discard them.
Sixty-eight percent of the respondents said that they used the most recently developed and supplied gloves, which
they considered as the most satisfying gloves and which they mainly used these days. Respondents were highly
satisfied with the fire/flame protection performance of their firefighting gloves, but were less satisfied, however, with
the glove fit. These results suggest that there has been a significant improvement in the overall performance level
and supply status of the firefighting gloves. Given the current situation, careful considerations with flexible
approaches are needed on the current firefighting gloves size system as well as on the personal protective equipment
maintenance and management scheme.
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Table 1. Three parts of the questionnaire in the present study
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Part 1. General opinions and usage behavior regarding firefighting gloves

Please give a V vote on the level of importance for each performance factor of firefighting gloves.

Performance factors @ Not at all @ Little @ Slightly @ Important @ Very @©@ The most
important important Important Important Important

Fire/flame protection @ ) ©) @ ® ®

o) Impact protection @ @ €) @ ® ®

- The other seven performance factors are omitted in this table -

Ease of washing @ @ © @ @& ®
Etc. @ @ & @ @ ®
Please give a V vote on the level of satisfaction with the performance and supply status of firefighting gloves these days.
Satisfaction factor @diizzgl‘zy @ Dissatisfied @diiiznt:sef?z’;” @S.zzrsr}zzhat & Satisfied @Sf;i;zzeb}

02 Overall performance level @ @ © @ ® ®
Overall supply status @ @ &) @ @& ®
Glove fit @ &) € @ @ ®
Glove design @ @ ©) @ ® ®

03 How many pairs of firefighting gloves do you have available these days?Multiple choices were given)

04 How long do you think firefighting gloves are available with maintained performance?(Multiple choices were given)

05 How do you handle the firefighting gloves with degraded-performance?(Multiple choices were given)

06 What do you think of the current size system of firefighting gloves?(Multiple choices were given)

Part 2. Usage experience and satisfaction levels with each firefighting gloves

(Examples were provided with pictures and information of the 11 firefighting gloves)

o7 Please select all firefighting gloves you have used in the last three years from the given example.

08 Please select the most mainly used firefighting gloves these days from the given example.

09 Please select the most satisfactory firefighting gloves used in the last three years from the given example.

Q10 Please select the most unsatisfactory firefighting gloves used in the last three years from the given example.

011 Please give a V vote on the level of satisfaction for each performance factor for the gloves selected in the previous Q8
(Most mainly used gloves) See Q2 for response form.

012 Please give a V vote on the level of satisfaction for each performance factor for the gloves selected in the previous Q9
(Most satisfactory gloves). See Q2 for response form.

013 Please give a V vote on the level of satisfaction for each performance factor for the gloves selected in the previous Q10
(Most unsatisfactory gloves). See Q2 for response form.

014 Please give a V vote on the level of satisfaction for each performance factor for the #1 gloves in the given example

(Most recently developed gloves). See Q2 for response form.

Part 3. Basic information

0 15-23

Sex, age, height, body weight, work year, current job responsibility, affiliated fire department
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Table 2. General characteristics of the respondents
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Work-year group

<10 10<& <20 20< Total
Frequency Y (p-value.)
Male 85 80 100 265
Female 3 0 0 3 A
Sex 6.206'(.045)
Total 38 80 100 268
No response 2
Fire suppression 65 66 93 224
i Rescue work 23 14 7 44
Current job 12.589(.002)**
responsibility Total 88 80 100 268
No response 2
Mean + SD F(p-value)
. Height(cm) 1756 5.1° 1762+ 52% 1728 +4.4° 174.7+5.1 12.483(<.000)***
Physical Body mass(kg) 76.7+8.3° 79.9+9.0° 73.0 4 7.4° 762+8.7 15.878(<.000)***
characteristics b
BMl(calculated) 248+22° 25.7+2.4° 244+22% 249+23 7.260(.001 )***

*p < .05, *%p< .01, **p < 001, BMI=kg/m’

T:3 cells(50.0%) have expected count less than 5. The minimum expected count is .90.

a, ab, and b: group differences by Bonferroni post-hoc test
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Table 3. Levels of importance of each performance factor of firefighting gloves among the work-year groups(Q/)

Mean + SD(unit: point)

Performance factor Work-year group piie
<10 10<& <20 20< Total
Fire/flame protection 53+1.0 54+09 5.0+ 1.1 52+1.0 2.307
Impact protection 48+1.1 50+09 46+1.0 48+1.0 2.460
Cut protection 49+1.0 52+0.8 5.0+09 51+£09 2.061
Ease of hand operation 53+09 52+09 53+0.8 53+09 0.290
Easy to don and doff 50+1.1 5.0+£09 49+0.9 50£1.0 0.266
Glove fit 47+1.0 48+0.9 47+1.0 48+1.0 0.226
Waterproofness 49+1.0 51+£09 5.0+09 50£1.0 0.454
Durability 48+1.0 48+1.0 47+1.0 48+1.0 0.232
Permeability 41£13 44+1.0° 46+1.1° 44%12 4.365*
Ease of washing 44+1.1 44412 45+1.1 44+1.1 0.486
Etc. 42420 44+1.6 45+1.1 44+14 0.069

*p < .05, a, ab, and b: group differences by Bonferroni post-hoc test

The levels of importance of each performance factor was asked using the following 6-point categorical scale: Not at all important(vote 1), little
important(vote 2), slightly important(vote 3), important(vote 4), very important(vote 5), and the most important(vote 6)

Table 4. Levels of satisfaction with the performance and supply status of firefighting gloves among the work-year groups(Q2)

Mean £+ SD(unit: point)

Satisfaction factor Work-year group F
<10 10<&<20 20< Total
Overall performance level 44+09 45+0.8 43+£1.0 44+£09 0.855
Overall supply status 45+09 4.7+0.7 45+0.8 46+0.8 0.830
Glove fit 41+09 44+09 42+1.0 42+0.9 2249
Glove design 43+0.9 45+0.8 44+09 44+09 0.897

The levels of satisfaction with the performance and supply status was asked using the following 6-point categorical scale: Extremely dissatisfied(vote
1), dissatisfied(vote 2), somewhat dissatisfied(vote 3), somewhat satisfied(vote 4), satisfied(vote 5), and extremely satisfied(vote 6)
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Table 5. Glove usage behavior among firefighters(Q4~06)

Observed count(% within the work-year group) )
Glove usage behavior Work-year group (p-\ziilue)
<10 10 < & <20 20 < Total
Q4: How long do you think firefighting gloves are available with maintained performance?
< 6 months 7(8.1) 7(8.9) 10(10.0) 24(9.1)
6 months < & < 1 year 26(30.2) 30(38.0) 47(47.0) 103(38.9)
1 year < & < 2 years 28(32.6) 27(34.2) 31(31.0) 87(32.5)
2 year < & < 3 years 1(1.2) 7(8.9) 4(4.0) 12(4.5) 521012;5
3 years < 5(5.8) 1(1.3) 0(0.0) 6(2.3)
Gloves and context dependent 18(20.9) 7(8.9) 8(8.0) 33(12.5)
Total 85(100) 79(100) 100(100) 264(100)
Q5: How do you handle the firefighting gloves with degraded-performance?
Throw them away. 41(47.7) 36(45.6) 45(45.0) 122(46.0)
They are stored but not used. 26(30.2) 28(35.4) 26(26.0) 80(30.2)
Use only at fire sites that are considered less dangerous. 4(4.7) 4(5.1) 12(12.0) 20(7.5) 23.703
Use when dispatching to non-fire sites. 4(4.7) 8(10.1) 16(16.0) 28(10.6) (.008)**
No gloves have been degraded so far. 10(11.6) 3(3.8) 1(1.0) 14(5.3)
Total 85(100) 79(100) 100(100) 264(100)
Q6: What do you think of the current size system of firefighting gloves?
Satisfied with current size system(5 sizes in total) 52(60.5) 54(68.4) 73(73.0) 179(67.5)
Hoping to make the size system simpler than it is today 44.7) 1(1.3) 4(4.0) 9(3.4)
Hoping to be more diverse in size than it is today 27(31.4) 24(30.4) 22(22.0) 73(27.5) 9.4867
Not sure 2(2.3) 0(0.0) 0(0.0) 2(0.8) (:303)
Etc. 1(1.2) 0(0.0) 1(1.0) 2(0.8)
Total 85(100.0) 79(100) 100(100) 265(100)

*p <.05, **p <.01, Total cases N: 270, Valid cases n: 264(Q4~5), 265(Q6)
F: Q6.9 cells(60.0%) have expected count less than 5. The minimum expected count is .60.
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Table 6. The most mainly used firefighting gloves these days(Q8) and the gloves with experience in the last three years(Q7)

The most mainly used*/usage experience’(%")

1 Generation 2" Generation 3™ Generation
al a2 a3 a4 Al A2 A3 A4 N X1 X2
Work-year group Total
! ‘ ) g
<10 0/4 0/1 1/10 3/15 15/52 1/6 15/61 5/19 26/56 8/22 12/32 36
0) 0) (10) (20) (88) (167) (246) (263)  (464) (364) (37.5)
10 < & < 20 2/9 0/2 4/22 4/20 14/28 0/5 16/56 2/17 22/54 5/14 11/28 30
= @22) (0  (182) (20 (50) ©  (286) (11.8) (407 (357)  (39.3)
20 < 1/9 2/6 4/42 2/22 3/22 477 22/57 6/27 35/73 6/21 13/30 08
= AL  (333) (95 O (136)  (57.1)  (386) (222)  (479) (286) (433)
3/22 2/9 9/74 9/57 32/102 5/18 53/174 13/63 83/183 19/57 36/90
Total 264

(13.6)  (222) (122)  (158) (Bl4)  (278) (30.5)  (206)  (454) (333)  (40.0)

a: Frequency of responses to the question of selecting the most mainly used firefighting gloves these days(O8)
b: Frequency of multiple responses to the question of selecting all firefighting gloves used in the last 3 years(Q7) ¢ = a/b x 100, Total cases N: 270, Valid cases
n: 264, Etc n: 2, No responses n: 4
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Table 7. The most satisfactory and unsatisfactory firefighting gloves used in the last three years(Q9, Q10)

Firefighting gloves The most satisfactory(Q9) The most unsatisfactory(Q10)
The most satisfactory” The most unsatisfactory®/
Values . b0, C . brc
usage experience (%) usage experience (%)

Work-year group <10 10<& <20 20< Total <10 10<& <20 20< Total

al 0/4 0/9 0/9 0/22 3/4 2/9 2/9 7/22

0) ) 0) ) (75) (22.2) 22.2) (31.8)

0 0/1 0/2 2/6 2/9 1/1 12 2/6 4/9

I < 0) ) (33.3) 22.2) (100) (50) (33.3) (44.4)
Gene-ration 23 2/10 4/22 1/42 7/74 4/10 9/22 21/42 34/74
- (20) (18.2) 24 9.5) (40) (40.9) (50) (45.9)

ad q 5/15 7/20 3/22 15/57 515 9/20 11/22 25/57

(333) 35) (13.6) (26.3) (33.3) (45) (50) (43.9)
Al 12/52 14/28 3/22 29/102 18/52 5/28 6/22 29/102

(23.1) (50) (13.6) (28.4) (34.6) (17.9) (27.3) (28.4)

A2 1/6 1/5 3/7 5/18 0/6 0/5 1/7 1/18

ond (16.7) (20) 42.9) (27.8) 0) ) (14.3) (5.6)
Gene-ration A3 9/61 12/56 18/57 39/174 27/61 23/56 14/57 64/174
. (14.8) (21.4) (31.6) (22.4) (44.3) (1.1 (24.6) (36.8)

Ad 3/19 3/17 5/27 11/63 6/19 5/17 8/27 19/63

y (15.8) (17.6) (18.5) (17.5) (31.6) (29.4) (29.6) (30.2)
N b 26/56 22/54 36/73 84/183 0/56 8/54 9/73 17/183

(46.4) (40.7) (49.3) 45.9) () (14.8) (12.3) (9.3)

3¢ X1 i 9/22 3/14 10/21 22/57 5/22 1/14 7/21 13/57
Gene-ration (40.9) 21.4) (47.6) (38.6) 22.7) 7.1 (33.3) (22.8)
X2 P 14/32 13/28 11/30 38/90 5/32 3/28 5/30 13/90

s (43.8) (46.4) (36.7) 422) (15.6) (10.7) (16.7) (14.4)

Observed count total 81 79 92 252 74 66 86 226

v 26.455 44.179
(p-value) (.090) 001)"™

***p<.001, a: Frequency of responses to the question of selecting the most satisfactory or unsatisfactory firefighting glove used in the last three years,
b: Frequency of multiple responses to the question of selecting all firefighting gloves used in the last three years, ¢ = a/b x 100, The Xz-value shows
the relationship between ‘The most satisfactory or unsatisfactory firefighting gloves’ and ‘Work-year group’, Total cases N: 270, Valid cases n: 252, No
responses n: 18(Q9) or 44(Q10)
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Table 8. Differences in the satisfaction levels of each performance factor
between the most satisfactory and the most unsatisfactory firefighting
gloves(Q12, QI13)

Mean + SD(unit: point)

Performance factors Firefighting gloves tSi.g-
N The most The most (2-tailed)
satisfactory unsatisfactory

Fire/flame protection 222 49+0.8 39£1.0 13.059%**
Impact protection 222 47+09 37+1.0  13.130%**
Cut protection 222 47+09 37+1.0  13.134%**
Ease of hand operation 223 4.6+ 1.1 30+1.1  16.610%**
Easy to don and doff 221 4.6+1.1 29+12  16.681***
Glove fit 221 4.6+09 33£1.1 14.648%**
Waterproofness 222 46+09 35+1.0  13.719%**
Durability 222 46+09 3.6£1.0 12413%**
Permeability 222 43+£1.0 32£1.1  13.490%**
Ease of washing 222 43£1.0 34=£1.1  11.243%**
Etc. 28 48+1.0 36+12 4.489%**

***p <.001, The levels of satisfaction with the performance and supply
status was asked using the following 6-point categorical scale: Extremely
dissatisfied(vote 1), dissatisfied(vote 2), somewhat dissatisfied(vote 3)
somewhat satisfied(vote 4), satisfied(vote 5), and extremely satisfied(vote 6)

Table 9. Levels of satisfaction of each performance factor of the most
mainly used(Q//) and the most recently developed firefighting
gloves(Q14) (unit: point)

Firefighting gloves

The most mainly The most recentl
Performance factors o4 o4

used developed
n Mean+SD n Mean+SD
Fire/flame protection 255 47+08 182 47+08
Impact protection 254  46+09 182 46+09
Cut protection 253 46+09 182 46+038
Ease of hand operation 255 43+ 2 183 42+1.1
Easy to don and doff 256 43+1.1 183 42+1.1
Glove fit 253 44=+10 181 42+1.0
Waterproofness 254 45+09 182 45409
Durability 254 45+09 182 45+£09
Permeability 253 42+1.0 182 42+1.0
Ease of washing 47  41+1.1 181 42+1.0
Etc. 45 46+1.0 36 44+13

The levels of satisfaction with the performance and supply status was
asked using the following 6-point categorical scale: Extremely dissatistied
(vote 1), dissatisfied(vote 2), somewhat dissatisfied(vote 3) somewhat
satisfied(vote 4), satisfied(vote 5), and extremely satisfied(vote 6)
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