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Survey on Injuries during Snowboarding and Wearing Satisfaction
to Develop Snowboard Protector

Heeran Lee"” and Kyung Hwa Hongz)Jr

])Dept. of Material Design Engineering, Kumoh National Institute of Technology; Gumi, Korea
Z)Dept. of Fashion Design and Merchandising, Kongju National University; Gongju, Korea

Abstract:

Snowboarder accidents at ski resorts are increasing; therefore, it is essential to wear protective wrist, hip and

knee protectors when snowboarding. However, most studies focus on the improvement of gear or expansion of safety
facilities with few studies on protectors that directly safeguard the body from accidents caused by tumbling. Protectors
currently on the market do not properly consider the needs of the users. Therefore, this study investigates the reality
of usage and satisfaction rate of those that use snowboarding protectors along with factors deemed important upon wear-
ing them to provide the grounds for the development of comfortable protectors. Subjects were 1,058 adults in their 20s
to 40s. First, a survey was conducted regarding demographic traits as well as the wearing and purchasing of protectors.
Second, 325 people that purchased and wore protectors were investigated in regards to the wearing satisfaction rate of
current commercial protectors. The results showed that 86% of the 1,058 subjects wore protectors; knee protectors
(72%), hip protectors (57%) and wrist protectors (38%). Important factors upon purchasing and wearing satisfaction were
studied according to demographic traits, snowhoarding experience, and number of snowboard rides for one season. As a
result, the damage rate increased along with the number of snowboard rides for one season. Important factors considered
when purchasing varied significantly according to sex, age, snowboarding experience, and favored slopes. The results of
this study will help in the design of comfortable protectors for snowhoarders.

Key words: snowboard protector (=:=RE X &t)), satisfaction (FF5%), injuries (-7), the reality of usage A2 El)
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Table 1. Demographic characteristics of subjects

& FOPY W HE JEUTE BN 49

Division Frequency(N) Percentage(%)

20~24 years 150 142

25~29 years 268 253

30~34 years 267 252

Age

35~39 years 234 22.1

40~44 years 139 13.1
Total 1058 100.0

Male 493 46.6

Gender Female 565 534
Total 1058 100.0

Not married 498 47.1

Marital status Married 560 529
Total 1058 100.0

High school graduate 104 9.8

. University graduate 843 79.7

Education level

Post-graduate degree 111 10.5
Total 1058 100.0

Student 55 5.2

Professional job 192 18.1

Business management 68 6.4

Office job 622 58.8

Job Sales/Service job 55 52
Sports profession 4 0.4

Housewife 46 44

Etc. 16 1.5
Total 1058 100.0

Less than 1,500,000 KRW 13 12

1,500,000~2,500,000 KRW 117 11.1

2,500,000~3,500,000 KRW 143 13.5

Average monthly income of 3,500,000~4,500,000 KRW 176 16.6
household 4,500,000~5,500,000 KRW 247 234
5,500,000~6,500,000 KRW 150 14.2

Over 6,500,000 KRW 212 20.0
Total 1058 100.0

Seoul 377 35.6

Busan metropolitan city 65 6.1

Daegu metropolitan city 46 43

Incheon metropolitan city 73 6.9

Gwangju metropolitan city 25 2.4

Daejeon metropolitan city 36 34

Ulsan metropolitan city 8 0.8

Gyeonggi-do province 278 263

Residential district Gangwon-do provmce. 15 1.4
Chungcheongbuk-do province 17 1.6

Chungcheongnam-do province 24 23

Jeollabuk-do province 18 1.7

Jeollanam-do province 9 0.9

Gyeongsangbuk-do province 23 22

Gyeongsangnam-do province 39 37

Jeju special self-governing province 4 0.4

Sejong-si 1 0.1

Total 1058 100.0
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Table 2. Characteristics of the subjects who purchased protectors

Division Frequency(N) Percentage(%o)

20~24 years 27 83

25~29 years 66 20.3

Age 30~34 years 89 274

35~39 years 92 283

40~44 years 51 15.7

Male 162 49.8

Gender

Female 163 50.2

1~2 years 67 20.6

3~4 years 70 21.5

. 5~6 years 92 28.3

Snowboarding career

7~8 years 29 8.9

9~10 years 46 14.2

Over 10 years 21 6.5

1~3 times 190 58.5

Number of snowboard rides for one 4~6 times 82 252

season 7~9 times 8 2.5

Over 10 times 45 13.8

Beginner’s course 36 11.1

Beginner-intermediate course 82 252

Main slope course Intermediate course 117 36.0

Intermediate-expert course 72 222

Expert course 18 5.5

Total 325 100.0
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Fig. 3. Experience of injuries while snowboarding.
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ARl Fufste] AR e Hedle] vERE 17 2
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Table 3. Factors considered as the most important when purchasing protectors depending on days for snowboarding in a season

Comfrotability ShOd.( Movability Material Brand Design Price Launfiry 2

absorption convenience x
N(%) N(%) N(%) N(%) N(%) N(%) N(%) N(%)
1~3 times 67(35.3) 105(55.3) 6(3.2) 1(0.5) 7(3.7) 1(0.5) 2(1.1) 1(0.5)

4~6 times 33(40.2) 37(45.1) 6(7.3) 2(2.4) 3(3.7) 1(1.2) 0(0.0) 0(0.0) 42.01%+

7~9 times 3(37.5) 2(25.0) 3(37.5) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Over 10 times 19(42.2) 12(26.7) 6(13.3) 3(6.7) 3(6.7) 0(0.0) 2(4.4) 0(0.0)
Total 122(37.5) 156(48.0) 21(6.5) 6(1.8) 13(4.0) 2(0.6) 4(1.2) 1(0.3)

**p<.01
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Table 4. User’s satisfaction on hip protector depending on gender

Gender Male Female ;
Variables M SD M SD
Easy to put on/off 7.66 1.72 7.67 1.68 —-0.026
Size adequacy 7.99 1.67 7.94 1.69 0218
Wearing satisfaction 8.11 1.75 7.84 1.81 1.155
Movability 8.07 1.65 7.62 1.84 1.975%
Shock absorption 8.04 1.80 7.85 1.77 0.778
Material adequacy 7.77 1.66 7.45 1.73 1.444
Thermal sensation 7.63 1.71 7.07 1.78 2.443*
*p<.05
0 points: Very dissatisfied, 10 points : Very satisfied
Table S. User’s satisfaction on knee protector depending on age
R Late 20s Early 30s Late 30s Early 40s F
Variables v Y Y
7.41 8.05 7.59 7.58 8.00
Easy to put on/off M(SD) 1.173
1.84 1.60 1.78 1.84 1.60
. 7.73 8.11 7.74 7.68 7.80
Size adequacy M(SD) 0.567
2.10 1.52 1.60 1.81 1.91
i 8.23 8.04 7.77 7.65 8.00
Wearing M(SD) 0.833
satisfaction 1.85 1.60 1.66 1.72 1.74
» 7.41 7.86 7.65 7.71 8.08
Movability M(SD) 0.657
2.02 1.74 1.75 1.71 1.83
. 7.59 8.16 7.90 7.73 7.90
Shock absorption M(SD) 0.640
2.13 1.50 1.78 1.70 2.05
. 7.68 8.07 7.65 7.44 7.80
Material adequacy M(SD) 1.198
1.52 1.57 1.79 1.54 1.88
) 677 795 7.20% 7.34% 778"
Thermal sensation M(SD) 2.686*
2.18 1.58 1.72 1.78 1.79
Duncan post-hoc analysis : a>b
*<.05
NS golonl, 55 A8ge] A% g UEEsh A 1} Awns Aol 1249l 3% UEO] 677E6)HOE T
Ehdrh. Jeh} FEREUY) ASolE 28 A edgel Yd A WAl UEhd 9w Aol 109 o 4o BE A
nETrl 7P WA Uehded E3 200 2wk A 9.002.12)8d 02 RIE7to] w9 A JERdTh st Yol
6774218822 20t] Fwk(7.95+1.588 )01t} 40t FwK7.78 Hoe] Heole sagol T 2 w4 2ol UEL
1795l Hlal] FAASRE WEzto] WA U THp<.05). et sagelde Aol 110691 A9 7.30~7.978 Alol
wEh 2R T A$os 978 7#dE Bae) e ]l vhH Zd=Eo] 104 o]l Afole 9.00@2.12)80 2 &2
o Bag Aow AzHr. 7S RATHp<.05). LGRS Aol 104 o)l 4
otk 8.56(=1.7)HLE = TEAS HAT(p<.05). =
warhe] Aeols Hge] Wold, B0, 48 Al 297
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Table 6. User’s satisfaction on protectors depending on snowboarding experience

Experience

1~2 3~4 5~6 7~8 9~10 10 F
Variables years years years years years years over
6.77° 725" 7.85%0¢ 8.06*° 8.00° 9.00"
Wrist Thermal M(SD) 3,702+
sensation 1.68 1.64 1.78 1.73 1.77 2.12
. 730" 7.69" 7.97° 7917 7.82° 9.00°
Movability M(SD) 2.378*
. 1.80 1.99 1.59 1.65 1.67 1.55
e Thermal 6.98° 7.11° 741° 7.70* 7.15° 8.56"
. M(SD) ’ ' ' ' ' ’ 2.406*
sensation 1.91 2.00 1.69 1.46 133 1.71
7.05¢ 7.62"¢ 8.01*" 776 795" 8.56"
Easy to put on/ M(SD) 3004k
off 1.49 1.63 1.77 1.85 1.72 2.09
B 7.18° 7.83° 7.79° 7.52° 8.05° 8.89"
Knee Movability M(SD) 3.162%*
1.60 1.82 1.65 1.64 1.93 1.84
6.72° 732 7.74* 7.56""¢ 7.68%" 833"
Thermal M(SD) 3.561%
sensation 1.54 1.89 1.77 1.53 1.73 1.97
Duncan post-hoc analysis : a>b>c
*p<.05, **p<.01
Table 7. User’s satisfaction of protectors depending on slope course
1 Begi - I iate-
. Slope course Beginner . egmne.r Intermediate ntermediate Expert F
Variables intermediate expert
, , 7.24° 729 756" 7.49° 933"
Wrist ~ Thermal sensation M(SD) 3.512%*
1.79 1.87 1.62 1.79 1.72
] ) 743 7.10° 7.66° 6.85° 8.33°
Hip Thermal sensation M(SD) 3.093*
1.56 1.93 1.47 1.93 1.83
‘ 7.55° 7.68" 7.82° 7.41° 8.88"
Easy to put on/off M(SD) 2.416*
1.52 1.85 1.54 1.99 1.71
. 7.73° 737° 7.96° 8.14° 8.81°
Shock absorption M(SD) 2.961*
1.61 2.13 1.61 1.51 1.94
Knee b b b b a
. 7.48 7.26 7.89 7.71 8.69
Material adequacy M(SD) 3.067*
1.42 1.75 1.63 1.58 2.02
) 7.30° 7.15° 757 727° 8.75"
Thermal sensation M(SD) 2.988*
1.51 1.87 1.71 1.81 1.81
Duncan post-hoc analysis : a>b
£p<.05, **p<01
2 Avn AFEAE B 49 B 9Eshe Frst 4.7 =
833~9337 0% TAXORE A AL ol S A
AR Ao] eekBrE WIS} A HhE Azl v B ATME 2wnsE g o) nare 388 2 5
3 A navd A¥e] edlErS ARRSE T 2 b Heuel 959 BT RS A9 /)2ARE vl
RSl B7] whe] 2 Aol Vet Aoz Agwth. A $AF0% wuTe] ReaTH Tulge] Uid xS
g e 225 271 AlE Al BEke v 3 P33Tt o)F BEo] PiiAES e B FHFel
ot AAHOE BE HEE AUEE R 78 o] WE HERTel 2wnsg w ) Byd S348S 2415
o HE oo WSS /AL A Ak B3k A ARk Radle] WSt Bad] Tl Al
meb Aol A 4Rasg 72 g 2wnde] 4 sk wEske 38 2AbAskgon, ol e 47
& WA ARSI Sl nEel BESA 9SS T F AN The e 2o
on, BE Bl TS AR A 2E A <Y AR, 2 HEE SV AP 11,0588 tdeE By
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