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Associations between bicycle helmet use rate and
cyclist accident indices at the municipal level

Jang-Rak Kim
Department of Preventive Medicine, College of Medicine and Institute of Health Sciences, Gyeongsang National University

Objectives: The aim of this ecological study was to identify the associations between bicycle helmet use rate and cyclist accident indices.
Methods: Correlation analyses were done using secondary data downloaded from population census (2010 and 2015) from Statistics Korea,
community health surveys from Korea Center for Disease Control, and Traffic Accidents Analysis System from Korea Road Traffic
Authority. Spearman’s correlation coefficients (r;) were obtained between average bicycle helmet use rate (2010, 2011, 2013, 2014) and
annual cyclist accident indices per 100,000 bicycle population (2010-2014) such as cyclist accident rate, cyclist mortality rate, cyclist injury
rate, cyclist serious injury rate, cyclist moderate injury rate, and cyclist minor injury rate at the municipal level of si, gun, and gu (n=217).
Spearman’s partial correlation analyses to control for proportion (%) of population aged > 65, and stratified analyses by quartiles of
it were also performed. Results: Spearman’s correlation coefficient and partial correlation coefficient were -0.448 (p<0.01) and -0.147
(p<0.05), respectively, between bicycle helmet use rate and cyclist mortality rate. In the stratified analysis, the negative association was
maintained where the proportion of population aged > 65 was between 10.9 and 14.7%. Spearman’s correlation coefficient and partial
correlation coefficient were 0.328 (p<0.01) and 0.166 (p<0.05), respectively, between bicycle helmet use rate and cyclist minor injury
rate. Conclusions: Local government should implement cycling road safety measures including campaigns to promote helmet use.
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St AR dole ARA LA} ZEshe
7 ¥ th(Nicaj et al., 2006). /NS 7] A+l O
A A AAA AulRge AL Al TR S A
< FY31A oAgsith(Attewell, Glase, & McFadden, 2001;
Olivier & Creighton, 2017). S-8lyet AFNME SH A
2 AAA AL £ 3R AA AAEELS 7%
Hlal FRE ARG ShAke] A 0%l st A A &
AAES B AT 2-&o] Abga Aol Y5E AAbst
I 9\Th(Kang et al., 2017). o]¢k &o] MRlpFo] A
ol e wf, 53], &4 A8 Hopoll A= Atz A+
(ecological study)Z AT FF9] A#HS 7o ZH
FTHEATH JFEe Adshs o] 58310 Stevenson
& McClure, 2005). oS £, 7 OJ FE9 ATolA ‘5“'31
g0 <z A3 0] olo] o4l @
T YA, AE A Aol Lolgo HA ofF §]rL
%A &2 o] Ho] ATth(Loney & Nagelkerke, 2014). AJEll
84 A Hecological study)®] sFUQl ZAAIA A F(time
series study)oll A= Aol &0 F3tol| thdk AFAFI}
’$HFE T}, Macpherson¥} Spinks (2008)2] A2 312-ol A
= AA ol 2o Al o] & A RG-S FTts)
AAA AL Ale] TR &L AEA T TOE A A
%4 o1 (Robinson, 1996)oll A= A4 7 dulo] 28 o)
5} o] % Aol A8 FIISHAIE A4S TR E v e
I ZHasktr oA = s At H’-oﬂ/ﬂ/] %/‘} s
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hH A EoE 2YHUS AoE 'GH"—*.Q%U:}.
eyl A A AL FAC WEH AA wE AL
A ARAA A7 A S A& i 5.4%0] AT Al
TTE B HA 04%14 AL 13.4%2 J27}E e 3
th(Korea Road Traffic Authority, 2014). ©]¢} 22 24 7}
wolef AjQlA = 74 A ?ﬂ?ﬂr 820e gow 2AHAA
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AFH AT+ otry] 5 ok AAA AR o
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<Table 1> Descriptive statistics of annual cyclist accident indices, proportion of bicycle population, and bicycle helmet use
rate at the municipal level

N=217
Median Mean  Standard deviation  Min. Max. Skewness
Cyclist accident rate(per 100,000 bicycle population)l) 118.9 1259 61.0 28.5 517.8 1.9
Cyclist mortality rate(per 100,000 bicycle population)” 3.1 43 3.6 0.0 21.8 1.5
Cyclist injury rate(per 100,000 bicycle population)l) 119.3 127.1 634 264 531.8 1.9
Cyclist serious injury rate(per 100,000 bicycle population)l) 56.1 56.7 25.6 12.8 216.7 1.6
Cyclist moderate injury rate(per 100,000 bicycle population)l) 515 60.9 36.6 7.7 2584 1.7
Cyclist minor injury rate(per 100,000 bicycle population)l) 7.0 9.5 9.9 0.0 56.7 2.1
Proportion of bicycle population(%)” 215 21.8 6.9 53 45.6 0.3
Bicycle helmet use rate(%)” 4.7 52 42 0.3 49.1 5.8
D Syears(2010-2014)
4 years(2010, 2011, 2013, 2014)
2. A2 Bl AR 9o AZ2En KA AT 105 ™ ) Apol] 2Tjolnt FRAF(r)E <Table
AMIE9| AT AZEN & HAZEAN) >0l A AT AAA DALES APLE, THE,

)il R g 2ujojnt FRAFT} 2 -0.448,
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( ) AlwT e ARA 2 -0.183, 03282 fr2J3 AFAA o] AUATTable 2>.
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<Table 2> Spearman’s correlation coefficients between bicycle helmet use rate and annual cyclist accident indices at the

municipal level
N=217
Annual cyclist accident indices . value
(per 100,000 bicycle population) ) P
Cyclist accident rate -0.027 692
Cyclist mortality rate -0.448 .000
Cyclist injury rate 0.011 871
Cyclist serious injury rate -0.183 007
Cyclist moderate injury rate 0.086 207
Cyclist minor injury rate 0.328 .000
AT 6541 o] A7HIE 3 41332010, 2011, 2013, Al &2 AYEE, AMYE, T4E AAE 28 Y
[e]

201439) AAA dueE 2 537H2010-2014F) Azt Aage] ~ujojut A#AASF7E ZHzE -0.672, 0.530,
AR AL E(AAANT 105 B )3} Abo] o] ~ujojgh 0.176, -0.142, -0.314% 2|3+ A @A o] JATI<Table 3>.
HAT(r)E <Table 3> A AAISIAT 654 o] AT
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<Table 3> Spearman’s correlation coefficient between proportion of the old and bicycle helmet use rate and annual cyclist
accident indices at the municipal level

N=217
Bicycle helmet use rate and annual cyclist accident indices I p value
Bicycle helmet use rate(%) -0.672 .000
Cyclist accident rate(per 100,000 bicycle population) 0.005 945
Cyclist mortality rate(per 100,000 bicycle population) 0.530 .000
Cyclist injury rate(per 100,000 bicycle population) -0.038 582
Cyclist serious injury rate(per 100,000 bicycle population) 0.176 .009
Cyclist moderate injury rate(per 100,000 bicycle population) -0.142 037
cyclist minor injury rate(per 100,000 bicycle population) -0.314 .000

AT 654 o AFnlES BAS & 597 o] 23 ojvt HAAAAT(,)E <Table 4>NA A A8k
(2010-2014»#) AT AR AALE(AAAJT 105 ¥ ARAA APA-GES APGTEY FP 0] RA T
43712010, 2011, 2013, 20149) A A Aul=85 A}o] Z¥7} 20,147, 0.166 2.2 $-0] 3 A:A o] YUTh<Table 4>,

<Table 4> Spearman’s partial correlation coefficients between bicycle helmet use and annual cyclist accident indices
controlled for proportion of the old at the municipal level

N=217
Annual cyclist’ accident indi.ces " 7 v
(per 100,000 bicycle population)
Cyclist accident rate -0.032 637
Cyclist mortality rate -0.147 031
Cyclist injury rate -0.019 778
Cyclist serious injury rate -0.088 195
Cyclist moderate injury rate -0.013 .854
Cyclist minor injury rate 0.166 015
3. Al 79| 65M| OfA °|-_|-‘I:I|g AIES Y XIEA olo] 2uofgt FAAT(r)E <Table 5>0ll4 A A et
dol AZEN A AID2Q oty AR ATl A S AA AHEEEC] AFEE 2 F

& A& FBATTE 247 -0.323, 04232 g A
Kol QQUTh 1AL, 3AFELS) 1] 31 4AFELY) Al 2T
Me A AuiEg-Eo] AAAALER Fo3
FAZY de A57F % ti<Table 5>.

AT 654 o] QITHIE AMES] W 5dzt
(2010-2014'3) A+ AAAA L EAAAQJTF 105 ¥ &)
I} 437H2010, 2011, 2013, 2014%3) AAA AuzE A}
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<Table 5> Spearman’s correlation coefficient between bicycle helmet use and annual cyclist accident indices by quartiles
of proportion of the old at the municipal level

Annual cyclist accident indices

il 4 1
Quartiles (per 100,000 bicycle population) : b value
Cyclist accident rate -0.108 435
Cyclist mortality rate -0.188 174
Cyclist injury rate -0.107 441
QI (n=54)"
Cyclist serious injury rate -0.052 709
Cyclist moderate injury rate -0.143 302
Cyclist minor injury rate 0.057 .681
Cyclist accident rate 0.102 461
Cyclist mortality rate -0.323 017
. Cyclist injury rate 0.137 323
Q2 (n=54)
Cyclist serious injury rate -0.129 354
Cyclist moderate injury rate 0.136 328
Cyclist minor injury rate 0.423 .001
Cyclist accident rate -0.201 142
Cyclist mortality rate -0.175 200
Cyclist injury rate -0.212 121
Q3 (n=55)°
Cyclist serious injury rate -0.185 175
Cyclist moderate injury rate -0.211 122
Cyclist minor injury rate -0.012 933
Cyclist accident rate -0.038 783
Cyclist mortality rate -0.119 .390
d Cyclist injury rate -0.047 736
Q4 (n=54)
Cyclist serious injury rate -0.166 231
Cyclist moderate injury rate 0.108 436
Cyclist minor injury rate -0.021 .880
*: Proportion of population (average of 2010 and 2015) aged > 65 (<10.86%)
®. Proportion of population (average of 2010 and 2015) aged > 65 (10.86 - 14.69%)
¢ Proportion of population (average of 2010 and 2015) aged > 65 (14.69 - 25.04%)
¢ Proportion of population (average of 2010 and 2015) aged > 65 (=25.04%)
V. =0 o g ABAol Ulek AETe w2l AU &L FAIS
A% AFTY ARA SAHGES 1 A AAAN
Sguge] 2077 ANETFE B4 e s @ o] Ay I AATET FF 39 B, PN EdE £
StA AT A Al AAA AYRLE L T A gk o] FHAATE AT FIHEA AT AT H]

ARANTE F AHE, FHE T0T RAARL &0l PHESICeIAT Wl g 109-147%)0] S3H 547)
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AA ALE diete =z F5)Y 75 itk 53], &
AA S} A-sAE ek ¥ ZQ(Rivara, Thompson,
& Thompson, 2015)3F4] 7k 201613 A ¢yt A-AAE
Z ZF 13%To] ARA A&l 7%= AA Byt A
&, 282 10%e A= ARk 0] Fof AsAE vl
T e AAA A2 A-E EEMinistry of the Interior
and Safety, 2018)2 "% 913 Aot} AA=E AAA
ulFgEo] & ATTolA AHA AL P o F o
o 2 AP Ql=A o tafjs F7HAR] A7 28
stth. TsHEA A EQIIF HIE 24 (=R
10.9-14.7%) A (5470 F 50707k Al A )l A5 F-2] 4 o]
TR #EHE A5 AT FAG & F Aok ol
ANaTo B4 F iUz A & o e A2 Yy
2t AZEAF 7} St A=A 7HY o Folth,
gupstd AREAYYI = FEHHOE AHAE
T2 oA e e 34 9 A8 A2 F7(Korea
Healthy Cities Partnership, 2018)3F3L 17| wjZolth. AA)
Z o] A7) A 2170 AT T 8t S e
A7} Al (Korea Healthy Cities Partnership, 2018)4 4 7}
E0] 37.8%<1H Hlske] Q191 HI& 2AHES] A 5470
G/ 7EShHe] 7HdE©] 57.4%=E IR =T

Q1o g wE AL B A o] £ A2 A
A AR EA40A FEH o2 Yele d /4 (European
Commission, 2015; Korea Road Traffic Authority, 2017)2. &
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Z7 &S =2 37 (Embree et al., 2016)2] & o] Arh=
o7 o Z7] wiel AHA Lol A&o] At e A
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