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Epidemiological Characteristics of Bicycle-related Injuries with
the Emergence of the COVID-19

Bong Seong Ko, Soong Hwan Cho, Dong Young Noh, Jin Goo Kim

Department of Orthopedic Surgery, Myongji Hospital, Hanyang University College of Medicine, Goyang, Korea

Purpose: Following the outbreak and global spread of the coronavirus disease 2019 (COVID-19), an increasing
number of people have turned to cycling. This study aims to investigate the epidemiology of bicycle-related injuries
before and after the emergence of the COVID-19.

Methods: In this retrospective study, we collected medical records of those patients who visited the emergency room
for orthopedic injuries related to bicycle accidents. The “COVID-19 period” consisted of the patients identified from
April 1 to November 31 in the year 2020, while the “pre-COVID-19 period” consisted of those identified during the
same months of the year 2019.

Results: A total of 519 patients were identified. The bicycle-related injuries increased by 5.1% during the COVID-19,
in comparison to the pre-COVID-19 period. Among these, 76.3% were men. The highest incidence of the injuries
was seen for 10— 19 years of age during the pre-COVID-19, and for 50— 59 years of age during the COVID-19
period. Overall, upper limb injuries were the commonest, consisting of 32.2% of all injuries. The shoulder injuries
were the commonest in the pre-COVID-19, while the knee injuries were the commonest in the COVID-19 period.
Assessing the severity of the injuries, contusion (81.8%) was the commonest. Of the injuries requiring hospital
admissions, hip injuries had the highest incidence at 76.5%.

Conclusion: During the COVID-19, the total number of bicycle-related injuries did not increase significantly. In the
bicycle-related injuries, the middle-age group had the highest proportion during the COVID-19 period. More efficient
prevention strategies for middle-aged riders are necessary.
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T2 HEZ AR o, 104 407(15.8%), 89 387(15.0%),
69 337(13.0%), 98 297 (11.5%), 52 28(11.1%), 48 227
(8.7%), 119 14%8(5.5%)°]3it}. COVID-19 0|3 S5 0] U
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AAPoH, 1 9 59 41%(154%), 102 3275(12.0%), 84 227
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Table 1. Distribution of type and site of injury

= HE eAE o7l 53%(102%), BEA| 40%9(7.7%), ¢
19%(3.7%), <& 27%5(5.2%), &% 23%(4.4%), A 5%(1.0%)°]
itk oHA] &4 ol mE Wk ¢AE FE & 567(108%),
315 27%(5.2%), THE 179(3.3%), ¥ 175(33%), T 14
(2.7%), ¥ SF(1.0%)°1 et & A2 Q557 &4l 407
(1.7%) 2% 78 EoHA| BEEHACH T3 237 (d4%), SH
15%(2.9%), 3% 6%(1.2%)°0]{th. COVID-19 o] A =9
A Foe AAE 829 (32.5%) 02 7 B2 Hlee ARRL
o 2] 66%(26.2%), SHA] 627(24.6%), HF 42%(16.7%) %0
ek A7 &4 B9l M2 W% eAE o7 S4F 28%(11.1%),
LEA 20(7.9%), FL 1178(44%), & 11T(4.4%), &5 89
(3:2%), Ak 475(1.6%)01 Tt 5HA] &4 79l WE Wk A
L B2 24 2418(9.5%), SHE| 17(6.7%), T 1078 (4.0%),
L5 5B2.0%), T 578(2.0%), HE 1%8(04%)°] ALt 25 &4

Variable Total Pre-COVID-19 Post-COVID-19 p-value
No. of patients 519 253 266
Expired 2 (0.4) 1 (0.4) 1 (0.4) -
Type of injury
Contusion 423 (81.8) 198 (78.6) 225 (84.9) 0.06
Laceration 7 (1.4) 6 (2.4) 1(0.4) <0.05
Fracture 73 (14.1) 45 (17.9) 28 (10.6) <0.05
Cerebral hemorrhage 10 (1.9) 2 (0.8) 8 (3.0) 0.06
Spinal cord injury 4 (0.8) 1 (0.4) 3 (1.1) 0.34
Site of injury
Head 130 (25.1) 66 (26.2) 64 (24.2) 0.59
Upper extremity 167 (32.3) 82 (32.5) 85 (32.1) 0.91
Shoulder 53 (10.3) 28 (11.1) 25 (9.4) 0.53
Humerus 19 (3.7) 11 (4.4) 8 (3.0) 0.42
Elbow 40 (7.7) 20 (7.9) 20 (7.6) 0.87
Forearm 5 (1.0) 4 (1.6) 1 (0.4) 0.16
Wrist 23 (4.4) 8 (3.2) 15 (5.7) 0.17
Hand 27 (5.2) 11 (4.4) 16 (6.0) 0.39
Lower extremity 136 (26.3) 62 (24.6) 74 (27.9) 0.39
Hip 17 (3.3) 10 (4.0) 7 (2.6) 0.40
Thigh 5 (1.0) 1 (0.4) 4 (1.5) 0.20
Knee 56 (10.8) 24 (9.5) 32 (12.1) 0.35
Lower leg 27 (5.2) 17 (6.7) 10 (3.8) 0.13
Ankle 17 (3.3) 5 (2.0) 12 (4.5) 0.10
Foot 14 (2.7) 5 (2.0) 9 (3.4) 0.32
Spine 84 (16.3) 42 (16.7) 42 (15.8) 0.80
Cervical 6 (1.2) 3(1.2) 3 (1.1) 0.95
Thoracic 23 (4.4) 10 (4.0) 13 (4.9) 0.61
Lumbar 40 (7.7) 23 (9.1) 17 (6.4) 0.25
Pelvis 15 (2.9) 6 (2.4) 9 (3.4) 0.49

Values are presented as number (%).
COVID 19: coronavirus disease 2019.

Pre-COVID-19: April 1 to November 31, 2019; post-COVID-19: April 1 to November 31, 2020.

393 A3Z 2021 | 113



BS Ko, et al. Bicycle-related Injuries with the Emergence of the COVID-19

Bolo] Wy Sl Q3H 24k 231(9.1%), T35 10%(4.0%),

21t 69(2.4%), 735 3%(1.2%)°] 1T}, COVID-19 o].r A}
=9 &4 H9l= AR 855(321%)0] 7H B2 HES AL
o S}A| 748(27.9%), 2] 64%8(24.2%), A3 42%(15.8%) 220
=, COVID-19 o|&o] H[e| o}A] &4 817t 127 F7Fsk 3T
A &4 F9oll BE JlE SAE o7 43 257 (94%), THEA|
20%(7.5%), £ 169(6.0%), E& 15%(5.7%), A< 88(3.0%),
A 1%(04%)01 00k 5FA] &4 H9jo] e ¥ oA 75
E4F 327(12.1%), T2 129(4.5%), 55 109 (3.8%), 2 9%
(3.4%), 1A 78(2.6%), ThE| 48(1.5%)2.2 COVID-19 o]
2o} 2713 544 &4 a4 129 2 _1'1; &4Fo] §Ho| At}
AZ &4 BAY 1k $Me 837 &4 17T9(64%), 55
13%(4.9%), =4t 9G(3.4%), BFH 3Eﬂ(1 1%)0] e}, &4 £
of T3t COVID-19 o]} 0]&9f FAEAL F23t Aol &
Holz| ¥ttt

AA AdA AL SAE9] &4 JTe BEto] 4237
BL1%)O.2 7M} SotA BN o Z4 73(14.1%), HE
3 1075(1.9%), B4 T8(1.4%), H3A17 &4 47(0.8%)°] Tt
COVID-19 o4 350 &4} ALt elekA} 1987 (78.6%),
=4 457(17.9%), B 678(24%), H=E 275(0.8%), 25417
4 19(04%)01912H COVID-19 o] F A9 &4 Aee
EFEAL 2257(84.9%), 24 28%(10.6%), H&E 8H(3.0%), 3
A7 4} 39(1.1%), G4 1%5(0.4%)0] AT} &4 Aol gt
074]%_‘—4 23 24 9 94 A9 Hhe AR foTt
AolE HG oL o|F AQet Bl HEE, AFAE &2
SAHCE oot Aol& HolA| oFiTh(Table 1). AHHA Apl
2 2 SaAd et £ 51989 $E 5 dY S
9478(18.1%)°] 2% COVID-19 o] 9] Y& &A} 557 0f A
COVID-19 0]= 9]¢ fﬂrx} 3990 & 167(29.1%) ZHASHITY.
A A Hlgo] 7HY =2 &4 H9e 13 Rejold 19
£207 Y3t 1799 A} 5 139(76.5%)> ?J
A8 E "ot} ve] &40 2 Yt A} H&-L COVID-19
o)A 3t 66% % 49(6.1%)°]Y 2L COVID-19 0| % 3z}
64 % 80 2(12.5%) Z7}stTt.

S AN
T a3

1
FUY A e S G ok Eof High - Half
wEd Y H8-2S 3110w 204 m]gto] 426%grY. & 7]
A A AR AL 8] = COVID-19 0] f-2ojn]5H]
S71eHA gotom HY Hle 3LIE FUT vled Eou

114 | CHSEAI =O|5HS|Z]

COVID-19 0|A9] H|3] COVID-19 0]3- oz} 3k2}7} 209 (6.5%)
S7Fotqict. Al AA T 449 £8 A= 1000(20.0%)
9} 50tH(18.9%)F.0.5 COVID-19 0] AL =& 10t)(25.3%), 50
)(16.6%) %21+ COVID-19 0] & 50t)(21.1%), 40tH(15.0%),
10(15.0%)2 COVID-19 0]% ZpAA & &4 S-S0 A
9% Hl&o] S7I5I3iTt. COVID-19 o] S Bt AR
£ 38349101 COVID-19 0|3 A= B AFL 40942
26 Z7kstglone 2|20 B35 A 28 & obH 78
o F= a7t ot

Ty drolA 9 A FE & I NEE €
99o)(71.4%) F2 FATITET Bgh vt 9o’ B A4
79(18.1%), 69(15.0%)0] =901 4¥4(8.1%), 11¥(5.8%)°]
Wotth, COVID-19 0" SAEL 79(19.4%), 62(15.0%)°]
=9kom COVID-19 0|Z RS2 69, 79, 99(ZZF 16.9%)°]
=%t COVID-199 BotA 49, 1182 7P 32 H[&2
Hgow o] F1 Zo] uneE A7|ET 5o F2 AHA
I &Ao] WSt Aoz SolE o)

oo Al A B EAF0E SFA YHg FAE0]
gk AollA o] Aok AAA T &4 F9e g
AA, dolgka Bt vt I, AAA e &4 59 24
SRS dfst ol MEH AA 24 F A 2Ho] 865%F
Aot HAd2 30, o2 50tholl A BIMskAl WA ST
BISA, Fuf ArolAE A E459%)0] 3] AR
om 1 FojlA AR £4H213%)0] 7HE 2 HISZ AR
BTG, B AT GA] COVID-19 AFE AFA] £4(322%)°]
7V B2 Hl&S AA5k% 2™ COVID-19 o] 47} H wsto]
COVID-19 0|% 5} &/ S} 12%(3.3%) S7Fetsitt. A4
AAA T &4 TS AR &4 Foe 75 S4108%)°]
71 @orom COVID-19 o4 A5 o7 £/4(11.1%)°]
LokoU COVID-19 0] F5 &43(12.1%)°] Bkt A AfaL
9] B2 H|&S AAStAL Y= A &40 digt B L8
ofe} ot Ha 289 S840 it SEI AHA B
A9 HIES WE £ Sl Httel 2 Aot

AAA #HE &4 FA4EY PFES B (81.8%)0|H
COVID-19 o]Ad]| H|3] COVID-19 0|3 EfgH} Bt 279
S7Vol T4 A= 179 Aaoiglh. 8 T4 139 F 407
(548%) A AR ATk A A B &=
A3t FAAEL AX| A F 94H(18.1%)0]™ COVID-19 0]
o H]3} COVID-19 0]3- Q1Y FHAREE 167(29.1%) 7455}
ARA T S AR S8 F9E Jde 18 &)

Vg w2 g Boor =y AFold ddd &2 A

o [+



284 9. COVID-19 °F xH7 B &49 S

A7 B 24 F %2 skl Q. B AFolME 17
(33%)0.2 H[&E vlgg HYon 1799 18 &
% 139(765%)2 U T $42 A2 S woith 1l %&
2 AYst & 1399 H dHS AR I F 5H
704 ool itk YA A £ F A BAsH
shAE 0 g £ F7] o] 47 E4o| ga %s}x]
ok =d59] - vhAb Aol Astso] A
&g o] JA] x5t A dolAHA gof 4 % &
&4o] WA Ao Helth LdFe] nikd 282 A4
27E 25 14 o) AFEL % 25ty By vl gl
g YYHEE TEojd S8 f2e §54E e AA
l% = “01 ArgstE], S5 F2E 288 A2 A

—_=
e i 3585 ¢

—(:5_]__ o H O'C_Oﬂ %]_—(:5_]: X]-X-1A T L.C]-'Q]-Z]»— ]:H}\]-Oi
Aol K A4S Jasl) Fase Foid. £
COVID-19 o3} 0|39 A7 Bal £4 #sp} 449l

oJulg Ho|x] ghethe Aolth B4, 957129 447 Bl
&4 B} &4 94 R $8REA 1250 94
ot 1570} 407 e &4 BE) GBS BT

s E}E 299 gk £4o] o]F 011111 %‘%E}% @Olt}. Z}?ﬁﬁ
EE 8%, 487 B3 4, 33 A dolx 271 5
o adlel A7 B £49 HsE fUT & gou
£ Q7 olefeh adlef tet £400] olFoi14) ot A
B &4 A9 Hst 9UE COVID-192 ffallefie Fep)
A

2 oA7e Yold AFF AYS YA FhelA
COVID-19 o]} o]F:0] A T &4 FAjo] e A0
B4 A A7 Hugks o oot ek & A7) A

S HlEog 25 HEAH| 2k8 1 x}x{ﬂ I &4 ol 80|
COVID-19 o3} o]0 2 g &4 ool Aokt a4
AR it && A7 DR Aot B # AFE
&3 Hoh T2 AA B &4 S gHste] COVID-199

o

rsl

A B 49 o] digt 7t A7 22T A
2 AN A &gl 718 30}711 ER oﬂbtﬂ J 19} 3}11
B3] Zgo] A B £ 55
of tgt A7E Beshch
29 SHES 59 WL F 51999 AHA B &
PSS AT 2 A7t CoVID-19 ofofe 2 101410ﬂ
21} COVID-19 ©F= 401, 50cf vL‘l—A o] S71IRL
B2 24Uz A7 o ggt 47 B &4 it 183}
HoT A8 5 A54 FEL *ﬂﬁo}t} 2 AT Ae F%
COVID-19 OIT S7khe AdA #E &3] dis) st
S e R #%-% 3 712 AzE FE5HA o8

Conflict of Interest

No potential conflict of interest relevant to this article was

reported.

ORCID

Bong Seong Ko https:/orcid.org/0000-0001-9613-967X
Soong Hwan Cho https://orcid.org/0000-0002-4368-7100
Dong Young Noh https://orcid.org/0000-0002-6111-8040

Jin Goo Kim https://orcid.org/0000-0001-5869-1893

Author Contributions

Conceptualization: JGK. Data curation: SHC. Formal analysis:
DYN. Writing-original draft: BSK. Writingreview & editing:
JGK.

References

1. Sedaily. Big two bicycle companies sale rebound in COVID-19
[Internet]. Seoul, KR: Sedaily; c2021 [cited 2021 Feb 5].
Available from: https:/www.sedaily.com/NewsView/22IEVY 1P66.

2. UPI News. Seoul will build 23.3 km bike lanes including
Hangang-daero [Internet]. Seoul, KR: UPI news; ¢2020 [cited
2020 Jun 15]. Available from: https://www.upinews.kr/newsView/
upi202006150073.

3. Seoul Metropolitan Public Data Information. Public bike
utilization status of Seoul City [Internet]. Seoul, KR: Seoul

393 A|3Z 2021 | 115


https://www.upinews.kr/newsView/upi202006150073

BS Ko, et al. Bicycle-related Injuries with the Emergence of the COVID-19

Metropolitan Public Data Information; ¢2021 [cited 2021 Feb
22]. Available from: http:/data.seoul.go.kr/dataList/OA-14994/
F/1/datasetView.do#.

. Ministry of the Interior and Safety. 2019 Status of bicycle
usage [Internet]. Sejong, KR: Ministry of the Interior and
Safety; 2020 [cited 2020 Sep 23]. Available from: https://
www.mois.go.kr/frt/bbs/type001/commonSelectBoardArticle.do
7bbsld=BBSMSTR_000000000014&nttId=80093.

. Traffic Accident Analysis System. Traffic accident statistics
2020 [Internet]. Wonju, KR: Traffic Accident Analysis System,
2020 [cited 2020 Aug 27]. Available from: http://taas.koroad.
or.kr/web/shp/ine/initTaas.do.

. Heo YM, Yi JW, Oh BH, Jun JB, Cho HJ, Kim TG. Study
on the orthopedic characteristics of bicycle injury patients.
Korean J Sports Med 2018;36:1-6.

. Kim BI, Jung JH, Jung KY. The epidemiology of bicycle
injury in Korea: patients who visited 55 emergency rooms. J
Korean Soc Traumatol 2009;22:128-33.

116 | CHBRAT=0|5}5|R|

8.

10.

11.

12.

Chen WS, Dunn RY, Chen AJ, Linakis JG. Epidemiology of
nonfatal bicycle injuries presenting to United States emer-
gency departments, 2001-2008. Acad Emerg Med 2013;20:
570-5.

. Eilert-Petersson E, Schelp L. An epidemiological study of

bicycle-related injuries. Accid Anal Prev 1997;29:363-72.
Court-Brown CM, Allan M, Davidson E, McQueen MM. The
epidemiology of cycling fractures in adults. Emerg Med 2013;
3:139.

Lizaur-Utrilla A, Martinez-Mendez D, Collados-Maestre 1,
Miralles-Munoz FA, Marco-Gomez L, Lopez-Prats FA. Early
surgery within 2 days for hip fracture is not reliable as
healthcare quality indicator. Injury 2016;47:1530-5.

Aprato A, Bechis M, Buzzone M, Bistolfi A, Daghino W,
Masse A. No rest for elderly femur fracture patients: early
surgery and early ambulation decrease mortality. J Orthop
Traumatol 2020;21:12.


http://data.seoul.go.kr/dataList/OA-14994/F/1/datasetView.do#
https://www.mois.go.kr/frt/bbs/type001/commonSelectBoardArticle.do?bbsId=BBSMSTR_000000000014&nttId=80093
http://taas.koroad.or.kr/web/shp/ine/initTaas.do

