J. Korea Saf. Manag. Sci. Vol. 17 No. 3 September 2015
http://dx.doi.org/10.12812/ksms.2015.17.3.149

ISSN 1229-6783(Print) 149
ISSN 2288-1484 (Online)

ofRolg QHARY] HgAehe} HEH Bt YA A AT

F 9 3

AT

o % qr

21138}

Research for the Wear Status and Encourage the Children to
Wear Safety Helmets.
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Abstract

This study was conducted on young children safety helmet to prevent risk of head injuries from

external shock. Young children helmet shall be easy to wear and use comfortably. But the young

children helmet market in domestic has imported dependently and widely variations in quality because

the euro product of high priced and the east asia product of low priced are selling at the same time.

Therefore, this study surveyed children under 13 years of age and Married people and studies their

actual state of wearing. Furthermore, this study is going to propese the improving wearing of helmet

and the major points of quality of helmet and the problem by comparing and reviewing regulations of

domestic and foreign.

Keywords : Helmets, Impact Protection Helmets for Bike & Roller Sports User, KC Mark System
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<Table 1> CE Certificate Procedure[3]

Classification

Procedure

1. Module A Manufacturer write a technical
(DoC ) document and Declare the conformity.
2. Module B+C

. Conduct an ramdom sampling test or
(Conformity of T o
issuing test report by notified body.
Type)

3. Module B+D

(Production

Test of notified body or approval of
quality quality system(ISO 9002)
assurance)
4. Module B+E

(Product quality

Test of notified body or approval of
quality system(ISO 9003)

assurance)
5. Module B+F
(Product Issue the certificate after testing by
roduc
notified bod
Verification) Y
6. Module G
(Unit Certificate by individual product
ni
testing by notified bod
Verification) ol Y
7. Module H
X Audit for general quality system by
(Full quality .
notified body
assurance)
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“ofglo AFTAZ A" olglol§ AL2NTHFE

A 2% ebA X (Impact Protection Helmets) [15] 2F A}
SOFHERIA RS 58 QHHE[16] 2 T-HEH AlF

How ARABUAERE

QFA X (Impact Protection

Helmets for Bike & Roller Sports User) XA

4 QIERIEYAACIE, ZARE &3

#o] A& 30
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Young Children) AFAA 2
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Ir
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e

714 ¢FA X (Impact Protection Helmets for Skiers)
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<Table 2> Domestic Law Statue for the Youth
Safey helmet

QUALITY CONTROL

AND SAFETY
Classifi CHILD SAFETY
a5SHL | \IANAGEMENT OF
cation PRODUCT ACT
INDUSTRIAL
PRODUCTS ACT
Self—control safety Safety verification
System .
verification system system
Proced .
Sale after product test and notify
ure
1) Impact Protection
Helmets for Bike &
Roller Sports User .
. 1) Impact Protection
2) Impact Protection
Helmets
Helmets for Young K
. — designed helmet
Children R
Related . for child who are
3) Protective Helmets . .
Items active in an

for Mountain Climbing
Users

4) Impact Protection
Helmets for Skiers

5) Impact Protection
Helmets for Baseball

environment has risk
element validated

thoroughly
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<Table 3> Current regulations for major

countries
Depart: T Cortit
Country cpartm Regulation man ertifica
ent atory | te Mark
Self—Regulatory
f _
Korea KATS Safety o Ke
Confirmation,
Safety Confirmation
ASTM F1446 and
CPSC o an < _
sAs SNEII‘TIiorI\?—M and
SNELL ‘ < SNELL
more 2
CPSA 0005 and
Japan METI an < G
more 5
EN 1077 and
Europe _ 7an more N E

* USA doesn't have certificate system that
conduct by government but, SNELL that conduct
by private organization.

#* China has a CCC certificate system but, the
helmet does not included.

2.4 58 R e HRTEE

SEERPARE] =ule] TS vlaslky] flste] A
AA - FEAE =g PR E f59) EN 1078:1997
Helmets for pedal cyclists and for users of
skateboards and roller skates[11], ©]=r2] ASTM
F 1447:2006 Standard Specification for Helmets
Used in Recreational Bicycling or Roller
Skating[12], ASTM F 1492:2000 Standard
Specifications for Helmets Used in Skateboarding
and Trick Roller Skating[13]5 H]w &}tk

se] Z)Ee] Fo FASHE Qokle] Tt 2
o] Jelsteick

<Table 4> Compare the regulation of bicycle and roller sports helmet.

Standard Self—R tory Safet
ancan ¢ RegT T Sy ASTM F 1447
Confirmation Requirement EN 1078 : 1997 © 9006 ASTM F 1492 : 2000
Category Annex 53 i
. Helmets for pedal cyclists Helmets for Helmets for users of
Helmets for users of bicycle . K
Scope and for users of skateboards users of bicycle skateboards and trick roller
and roller sports
and roller skates and roller skates skates
Shock
o <2 U3 m < 4 ms <250g <300 g <30g
absorption
strength of retention dynamic extension = 35 mm, | dynamic extension < 35 mm, max extension max extension
system residual extension = 25 mm | residual extension < 25 mm < 30 mm < 30 mm
the helmet shall
focti the helmet shall not come the helmet shall not come off f e ffs the the helmet shall not come
effectiveness not come off the
off the headform the headform off the headform
headform
horizontally min 105°
vision horizontally min 105° upward: min 25° - -
downwards: min 45°
=i Qkd7]% (Self-Regulatory Safety 719 T9 = AR AR OR FAIH glth
Confirmation Requirement Annex 53) 3 &% (EN ojHolg erdRel A H3He EN 1080:2005

1078 1 1997) 9] k7S nlwst A7 Alop el
st 52 FdstAl Agketa ey, ASTM F
1447 1 2006, STM F 1492 : 20002] 7% Aokt
7<4_0_ _‘,:__]—_y_ o];q oJ——, olq.

SHEAIRE tF-Ee] gfAo]
of S A|QlF]

PR AFPBE] A
3, A AR FE Aol 9

Impact protection helmets for young children[14]

s M.
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<Table 5> Compare the regulation of young children helmet.

Standard Safety Confirmation Requirement

EN 1080 : 2005

Category Annex 3
Scope Helmets for users of bicycle and roller Helmets for pedal cyclists and for
sports users of skateboards and roller skates
— chin strap wide : min 15 mm — chin strap wide : min 15 mm
— some or all visible parts of retention | — some or all visible parts of retention
Structure

systems with a self—release system
shall be indelibly coloured green

systems with a self-release system
shall be indelibly coloured green

Shock absorption < 2 453 mf

=250 ¢g

Strength of retention dynamic extension < 35 mm,

system residual extension < 25 mm
. the helmet shall not come off the
effectiveness -
headform
horizontally min 105° horizontally min 105°
Vision upward: min 25° upward: min 25°
downwards:min 45° downwards:min 45°
Durability shall not be a sharp edge or projection -

the heaform shall be released from the

release force helmet by a force exceeding 90 N but

not exceeding 160N

the heaform shall be released from the
helmet by a force exceeding 90 N but
not exceeding 160N

ojdo] g kRS = BV [ S A TARE QPR A% FHel EN 12492 2006
HER o7 FEoslt) zfo]dolgty shthH = <kl Mountaineering equipment—Helmets for
F2 FHTEE LT8R o= Lo Ay mountaineers — Safety requirements and test
9 9 eSS et glor, EEEel st A methods [17] & Blst3ith

<Table 6> Compare the regulation of Mountain Climbing helmet

Standard Self—Regulatory Safety Confirmation
SHatony Saiety EN 12492 : 2006
Category Requirement Annex 53
S Helmets for mountaineers— safety Helmets for mountaineers— safety requirements and test
cope .
P requirements and test methods methods
— Retention system shall have at least three separate points of
— ribet head < 2.0 mm attachment to the shell
— snap or rigid projection < 5.0 mm — The chin strap shall be adjustable in length
— Retention system shall have at | — chin strap wide : min 15 mm
Structure . .
least three separate points of | — shall be ventilated
attachment to the shell — The sum of the cross—sectional areas of such ventilation shall

— chin strap wide : min 15 mm not be less than 4cm2 when measured on the suface of the

helmet.

Shock absorption < 10 000 N < 10 000 N

. there shall be no contact between the .
Penetration there shall be no contact between the striker and the headform

striker and the headform

Strength of
retention system

max extension
< 25 mm

dynamic extension =< 35 mm,
residual extension < 25 mm

. the helmet shall not come off the
effectiveness the helmet shall not come off the headform

headform

drop strength there shall be no damage -
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&
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<Table 7> Compare the regulation of Ski helmet

Standard | Self—Regulatory Safety Confirmation

. EN 1077 : 2007 ASTM F 2040 : 2006
Category Requirement Annex 53
. Helmet for Helmet§ used for
. Helmet forskiers, . . Recreational snow
Scope Alpine skiers, snowboarders and . .
(snowboarders) . sports (skiing, snowboarding,
for similar groups. .
other alpine sports)
—chin strap wide : min 15 mm —chin strap wide : min 15 mm
—horizontally min 105° —horizontally min 105°
Structure . . . . -
upward: min 25 upward: min 25
downwards:min 45° downwards:min 45°
Shock absorption < 250 g < 250 g < 300 g
. there shall be no contact between there shall be no contact between
Penetration . . -
the striker and the headform the striker and the headform
Strength of dynamic extension < 35 mm, dynamic extension =< 35 mm, max extension
retention system residual extension < 25 mm residual extension < 25 mm < 30 mm
. the helmet shall not come off the the helmet shall not come off the the helmet shall not come
effectiveness
headform headform off the headform
After being tesed helmet shall not After being tesed helmet shall not
Durability show damage that cause an show damage that cause an -
additional injury additional injury
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<Table 8> General information of Survey

participants
Classification WETTRIES, 20Tl it
Count % Count %
SEX Male 175 67.0% 50 50.0%
) Female 86 33.0% 50 50.0%
No 47 18.0% - -
Number of ONE 81 31.0% - -
Children TWO 120 46.0% - -
THREE 13 5.0% - -
Region Capital 188 72.0% 92 92.0%
& Non Capital| 73 | 28.0% | 8 8.0%
T o —~
T 159 | 609% | - -
AGE Ffir 87 33.3%
ifties .3% - -
Marri
( arrlle)d Fifties 14 | 54% | - -
peopie Sixty 1 A% - -
Over 70 0 .0% - -
High School 32 12.3% - -
Graduate
61 23.4% - -
College v
Level of | Ot oFl1og | youe | - -
Education University
Mater 33 12.6% - -
D 1
octor's 5 9.3% _ _
degree
TOTAL 261 | 100.0%
Under 6 - - 12 12.0%
AGE Seven - - 11 11.0%
(Child) Eight8 - - 35 35.0%
Over Nine - - 42 42.0%
TOTAL - - 100 | 100.0%
PC 247 PVC ZAllel] vlsl] Al T3 A v,
FPSols T 2R 2 Aol selat 5 gl
"o @7el ATENE TE FOE peool

o o

Zalglon, EAxgl= SPSSWIN 21.0 273
ARg-sto] ATt

ATEHO) AL F9le] w QHAzIFEY Aol

Ae Bsa Fo FASY det N8Bt %
M1 o) AR eIeD B HgoR 4]9)
o] MEEALE 3ol H§E Srhystel that A
sl gt

o ml —LJ

-

Test and evaluation
+ gathering opinions
» key quality charactenstictest
and evaluation

[research plan 2] ﬁ .
estjc and foreign cr’??'{ﬁ‘;fgg 'fﬁlqebl'ﬂy
Brora S fadard'9 Belmefs For Young Chidren

« ASTM 1447, 1492
+EN 1078 —
+ Self-Regulatory Confirmation

* Product Standard
+ demographicaspect

[research plan 1] [research plan 4]

L

Survey
« Wearing Condition —

[research plan 2]

[Figure 1] Research Model
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QP E (Impact Protection Helmets for Bike
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[Figure 2] Shock

[Figure 3]Retention
absorption test

system test apparatus
apparatus
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<Table 9> Test results

Strength of
PEAK retention
KL Mater Weight () system
ials (2) (mm)
FLAT | KERB dy.na resid
mic ual
1 pPC 245 1,740 | 1,010 25 16
2 PC 246 1,700 | 1,230 28 18
3 | PVC 199 1,920 | 1,310 31 18
4 PVC 194 1,440 850 29 16
5 | PVC 202 1,500 940 30 18
6 | PVC 204 1,630 | 1,050 28 15
7 PVC 202 1,660 3,470 28 14
8 | PVC 200 1,750 | 1,450 25 14
9 | PVC 224 1,730 | 1,030 29 17
10 | PVC 224 1,730 | 1,090 23 17
11 | pPVC 191 1,530 890 NG

* PEAK = Impact Point FLAT/KERB

=z

= 3

7FEE RAAAFAE ZrlRs AR AR Folsk 4=
glglom Z=Aojx= KERB <l'lo] FLAT <yt

2 Az Wgsks 2S AT+ Al

<Table 10> Descriptive statistic

Clause N Max Min | Aver. | Stdev
Materials PC 2 246 245 246 0.7
Weight (g) PVC 9 224 191 204 11.8
Weight (g) 11 246 191 212 19.7
PEAK FLAT 1 1,920 | 1,440 | 1,666 | 136.0
(mjs) KERB 3470 | 850 | 1,302 | 7416
dynamic
Strength extensi 31 23 28 2.5
of . (?n 10
retention residual
system extensi 18 14 16 1.6
on
T Wy E 1] IAE AT ET] flste] Al
AL AT AT FEFAE 212 goldom, EE

A= 19.7 go 2 FA1 tigh #xpt las ekl
T uslom, FAETA B A AlAEel g HAf
& odee FE = Q3inh

<Table 11> Correlations of variables of impact

result

Classification a b c d e

a 1

b .365 1

c -.130 | .172 1

d 233 | .280 | .181 1

e 428 .348 .023 | .950%x* 1
* p<.0b,*x
% a.  Weight, b PEAK@s) —flat, cI:PEAK
(ms) —KERB,

d:Dynamic extension, e:Residual extension

<Table 12> Group analysis of material and
fastening device strength.

Classification dynamic extension |Residual extension
PC 26.5 17.0
pPVC 27.9 16.1
Total 27.6 16.3
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<Table 13> Education of Safety, Helmet
certification awareness, Purchase (Hold)
Correlations of variables

T A B C D E F
A 1
B .298" 1
C 224" 357" 1
D .092 .018 279 1
E 197 466" 186" | —.038 1
F 215" 224" 261" 184" 114 1
* p<.05

[A: Need to education of wearing helmet, B:
Awareness of education of wearing helmet, C:
Awareness of KC certification process of Helmet
for children, D: Experience of advise on KC
certification system., E: Holds the helmet on

house, F: Have a plan to purchase a helmet.]

H], B FAE ) 25 A1 f-2)3 A
HOES & F AoH(p<.001).
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<Table 14> Education of safety, Awareness of education of how to wearing of helmet, The effect of

education of experience of certification a helmet system on the purchase of a helmet

Dfvision 3 SE. Wald DOF S | D 2 coniidene of e (X ()
min max

G 229 204 1.261 1 261 1.258 813 1.877

H 687 111 | 38.157+ 1 000 | 1.988 1,599 2.473

K 179 328 300 1 584 | 1.197 629 2.275

L ~300 | 306 1.020 1 312 734 403 1.337
Constant | —2.482 | 635 | 15.261 1 000 084 - -
* p<.0b

[G: Need to education of wearing helmet, H: Awareness of education of wearing helmet, K: Awareness

of KC certification process of Helmet for children, L: Experience of advise on KC certification system]

WS e, Zgol gt WwSAAE, JAFTAE
of tigt ko] 7 Wl BE ] of el mlX]
T 9 ZAAHIATHS AAIRE 49 ok 2

2 A5l AATF B
0002 o3t Ao= ekt

o} (p<.001). SR KC(=7) 915) Q15 <X %8} KC

ATAT] thgh hf 7B, Hdaso] A edel B
o= hiEE Fodt F&= vIRA WU ol T

A= bR 2] et ws X7} w7490

QHARLE Rt A7) stk Zle & 5 vk

<Table 15> Effect of safety education on whether buying a helmet in the future each home

Sision 3 SE. Wald DOF Sig Bxp@ | 22:0% confidence of the EXP (B)
min max
G 350 234 2.239 1 135 1419 897 2.242
H 303 153 3.899+ 1 048 1.354 1.002 1.828
K 807 415 3,785+ 1 050 2.240 994 5.049
L 808 457 3.130 1 077 2.244 917 5.496
Constant | —5.698 1.059 28.929 1 1000 003 - -
* p<.0b

[G: Need to education of wearing helmet, H: Awareness of education of wearing helmet, K: Awareness

of KC certification process of Helmet for children, L: Experience of advise on KC certification systeml]
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<Table 16> Analysis of effect on the rental helmet use at amusement park (Need for safety education,
Awareness of education of wearing helmet, Information about certification system)

\Sision 3 SE. Wald DOF Sig Exp(@) | 0% confidence of the EXP (B)
min max
G —.101 1% 267 1 605 904 617 1.3%
H 234 101 5,388+ 1 020 1.264 1.037 1539
K 171 303 317 1 573 1.186 655 2.149
L ~115 277 173 1 678 891 518 1533
Constant -.306 573 .285 1 594 736
* p<.0b

[G: Need to education of wearing helmet, H: Awareness of education of wearing helmet, K: Awareness
of KC certification process of Helmet for children, L: Experience of advise on KC certification systeml]
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<Table 17> Experience using a helmet satisfaction
and future intentions to use the rental helmets

Satisfaction of |Intension of willing to

Classification using a rental use the rental

helmet helmets in the future

Satisfaction of using 1
a rental helmet

intension of willing to
use the rental 403 1
helmets in the future

* p<.0b

SHIRE o]gaflit A3 wELel Fon ol
QHARE o]8& ok ulste] AR r=403°%
el o3k el AdiAE B9eS o 5 Atk
= QKRE o)l AE WS 2o, dFn
o] g BARE o] g3 JAF =rh= As & 5 Qth

<Table 18> Analysis of the effect of experience of
use a helmet on intention to use a safety rental helmet.

Coefficients
Unstandardized
nStandardize Standardized

Coefficients t

Model Coefficients

Sig

B | Std. Error Beta

(Constant) | 1.187 316 3.754| .000
Satisfaction | .476 .099 .403 4.822 1 .000

R Square=.162, F=23.247#xx*
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<Table 19> Helmet selection criteria of Married
people and children

Married people children
Classification Valid Valid
Frequency Frequency
percentage percentage
Price 29 11.6 - -
Weight 24 9.6 43 46.2
Design 32 12.8 42 45.2
Function 164 65.6 - -
Others 1 4 8 8.6
TOTAL 250 100.0 93 100.0

71&A}F QAR AHE A] FQ HAE7)FS AR V)
SAola SRk A97) 65.8%% TP A Ve
o, t2o® tzRlo] 12.8%, 714 11.6% o=
Uebdeh AR 9.6%2 vheksth oflole] B
A7Y 46.2%, CRRI(RFAY, AlojgR)o] 45 2%% %
AREGlem, wEle] Hapo] YElejHo R 8.6%%
A QAT B e oA ok A F 7Helth

<Table 20> Awareness of Married people of the
actual condition of children wearing helmet.

Question Answer Freque percentage
ncy
Do you ever Yes 100 38.3%
receive the No 161 61.7%
guidance of KC
certification system? Total 261 100.0%
Do you have a Yes 142 54.4%
helmet at home? No 119 15.6%
Total 261 100.0%

<Table 21> Survey of wearing a safety helmet
on outdoor activities (Multiple responses)

Classification Frequency | percentage
Bicycle 91 46.4
Inline skating 74 37.8
Ski & Snowboard 21 10.7
Clinbing 4 2.0
Others 6 3.1
A 161 100.0

THEHL Sl RS Fgeke AFEEs A
B, A7 7P =2 46.4%= UERECeH, <k

ANZLAAC|E 37.8%, 7] D AxRE 10.7% <
©° 7 e

<Table 22> Current status and satisfaction for
wearing safety helmet

Ae AvEd, Z}D]Oﬂﬂ] ok

B Z-go] st

ZIEAZY QAshs ofdlo] QRRL H-gAlEef
1 Gl
[ehy3

o

Rl

‘]

o

m&alal ol

o] dasirty A7lez Aol Fasthrw)
24+492) 90.0% OWOE UrE} o, EEQ
1.2%%= Yebgtth QPR 2hgof digt WSS skl 2}
A AR5 AuEy, AAST R AASHE QA
AAEH 7} 45.6%% FEFSITE S TR AAISTRE 3
= 10.3%, AAIBHA Seths 31.0%%2 UERLT
olglo]l g R I} KC(H71015) 9152 Wolo} 8}:
A a1 QUEA] oF-E ATE, g Qlvhs
65.1%% YEPdTE KC QZAI=7}F st shjj= who
B2 Aol QlEA] o5 AR, 38.3%7F vkl
Sl 7P Ul PARE Malskal QA H-E
AR 54.4%7F ATk -SHEFAT

I oﬁ
—t—‘

o

1

D i
Question Answer L
y e
Very satisfied 12 7.4%
Satisfied 69 42.6%
. . . Normal 75 46.3%
Satisfaction with —
. Unsatisfied 4 2.5%
the helmet in use v
ey 2 1.2%
unsatisfied
Total 162 100.0%
If you do not have Yes 164 80.8%
a helmet, are you No 39 19.2%
have a planning to
Total 203 100.0%
buy?
The experience of Yes 108 42.2%
rental helmet use No 148 57.8%
at amusement park Total 256 100.0%
Very satisfied 6 4.6%
If you have any Satisfied 22 16.9%
experience using Normal 66 50.8%
rental helmet, Unsatisfiod 30 23 1%
What do you nsatisfie 1%
evaluate level of Ve.ry. 6 4.6%
. . unsatisfied
satisfaction
Total 130 100.0%
Very high 23 13.1%
Are you willing to High 49 27.8%
use a rental Normal 68 38.6%
helmet in the bed 26 14.8%
future? Very bed 10 5.7%
Total 176 100.0%
Price 3 2.6%
Cleanliness 58 50.4%
Why do not use a | Convenience 27 23.5%
rental helmet? Safety 22 19.1%
Other 5 4.3%
Total 115 100.0%
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<Table 23> Status of wearing safety helmet of

children.
Question Answer Frequency | percentage
Do you have any Yes 69 69.0%
experience of No 31 31.0%
safety education on
how to wear a Total 100 100.0%
safety helmet?
School (Includi
C .oo (Includin o4 39.4%
g kindergarten)
Home 38 51.4%
Where is the place private
receives the safety| educational 8 10.8%
education? institute
culture center 4 5.4%
Other 0 .0%
Total 74 100.0%
Are you have an Yes 88 88.0%
experience wearing No 12 12.0%
helmet? Total 100 | 100.0%
Bicycle 55 40.4%
What activities did | Inline skating 56 41.2%
Ski
you wear a safety Ski & 20 14.7%
helmet ? Snowboard
Other 5 3.7%
Total 90 100.0%
Heavy 43 46.2%
Not
. ¢ o 37 39.8%
What is comiortable
inconvenience Interft'erfence 5 5.4%
. of vision
when you wearing -
a helmet? Head pain 5 5.4%
Other 3 3.2%
Total 93 100.0%
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