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Abstract

This study examined the clinical characteristics and causes of death among bicycle injury patients who visited
an emergency room. From August 2006 to December 2013, we collected data on the injured patients including
age, sex, AlS, ISS, death rate, and so on. Among 1.023 patients treated in an emergency room during
the period, 341 (33.3%) were hospitalized, 47(4.6%) received an emergency surgery, and 23 (2.2%) died.
It is also found that only 7.1% of those patients wore helmet. Most of the patients had injuries on limbs,
pelvis, and head and neck, and the death rate among patients with head and neck injuries appeared to
be high. The findings of this study highlight a need of a better understanding on the severity of bicycle
injuries and suggest active promotion of wearing protecting equipment along with policy establishment. The
findings of this study highlight a need of a better understanding on the severity of bicycle injuries and suggest
active promotion of wearing protecting equipment along with policy establishment and required.
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Table 1. The general characteristics of the bicycle injures
Bicycle Injury (n)
Contents p—value
2006 2007 2008 2009 2010 2011 2012 2013 Total
Trauma
Patients 3,390 7.377 7.128 7.918 9,414 9.665 10,939 11650 66,781 -
(N)
Patients 50 98 97 128 124 113 224 189 1,023 _
(%) (1.5) 1.3) (1.4) (1.8) (1.3) (1.2) (2.0) (1.6) (1.5)
Sex M:F 38:12 84:14 77:20 98:30 97:27 95:18 186:38 161:28 836:187 0.34
Age 40.2 41,0 39.8 33.5 40,2 35.9 26.5 32.8 34.6 0.00
(mean®SD) +23.8 +26.8 +26.8 +24.8 +26.1 +24.8 +23.4 +922.3 +25.2 :
Mortality 1 5 3 2 2 5 4 1 23 091
(%) (2.0) (5.1) (8.1 (1.6) (1.6) (4.4) 1.8) (0.5) (2.2) i
Emergency 0 2 6 9 4 7 10 9 47 0.39
OP" (%) (0.0) (2.0) (6.2) (7.0) (3.2) (6.2) (4.5) (4.8) (4.6) )
Hosap;itilz_ 16 36 51 52 50 38 76 69 338 007
%) (32.0) (36.7) (52.6) (40.6) (40.3) (33.6) (33.9) (36.5) (33.0) )
0
1SSt 6+47 48+51 75175 4046 51455 724138 41f41 521488 47149 002
(median) (2.0) (2.0) (4.0) (2.0) (4.0) (4.0) (4.0) (2.0 (2.0) :
Helmeted 3 2 2 13 14 6 22 1 73 002
(%) (6.0) (2.0) (8.1) (10.2) (11.3) (5.3) (9.8) (5.8) (7.1) )
(Injury
mechanismy
Fall down / 40 64 62 79 83 78 163 127 696 0.05
Slippery (80.0) (65.3) (63.9) (61.7) (66.9) (69.0) (72.8) (67.2) (68.0) :
Collide to 6 23 21 29 30 27 51 41 228
vehicle (12.0) (23.6) (21.6) (22.7) (24.2) (23.9) (21.7) (21.7) (22.3)
Collide to 3 7 b) 11 7 6 B 14 53
obstacles (6.0 (7.1 (5.2) (8.6) (5.6) (5.3) (7.4) (5.2)
Colice 0 B 2 4 5 2 1 10 4 28
. (2.0) 4.1 (8.9) (0.9) (0.9) (4.5) 2.1 2.7
bicycle
Collide to 1 1 2 3 2 1 _ 2 12
person (2.0) 1.0 @.1 2.3 0.9) 0.9) (1) (1.2)
Collide to _ 1 3 1 _ _ B 1 6
motorcycle (1.0 3.1 (0.8) (0.5) (0.6)

" OP: Operation
T1ss Injury Severity Score
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Figure 1. Annual frequency of bicycle injuries

228%8(22.3%), 9| o]s} &A= 20978(20.4%) 2= 20 SR YA 23 4AFE] 8A] Alolo]l 7H o]
Al ot 2 ARSI 7P EUTHTable 2)). YRR om vl wisek ol Ark(Figure 2)).

Table 2. Annual age distribution of bicycle injuries

Bicycle Injury (n)

hge 2006 2007 2008 2009 2010 2011 2012 2013 Total (%)

~9 8 20 23 28 18 16 71 25 209 (20.4)
10~19 7 15 12 30 24 33 55 52 228 (22.3)
20~29 2 4 5 10 13 7 21 19 81(7.9)
30~39 3 4 4 3 7 7 16 19 63(6.2)
40~49 8 15 9 18 12 8 14 22 106 (10.4)
50~59 10 3 15 13 7 15 15 27 105 (10.3)
60~69 7 17 14 12 21 13 14 13 111 (10.9)

70~ 5 20 15 14 22 14 18 12 120 (11.7)
Total 50 98 97 128 124 113 224 189 1,023 (100.0)
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Figure 2. Annual time distribution of bicycle injuries



Causes of Death and Clinical Features of Bicycle Injury Patients over 8 Years 37

Table 3. Annual distribution of injuries part

2006 2007 2008 2009 2010 2011 2012 2013 Total val
n(%) n(%) n(%) n(%) n(%) n(%) n(%) n(%) (%) prvane
Head and 11 26 33 33 31 49 94 62 339 000
Neck (22.0) (26.5) (34.0) (25.8) (25.0) (43.4) (42.0) (32.8) (33.1) :
F 6 13 8 24 7 19 32 44 153
ace (12.0) (13.3) (8.2) (18.8) (5.6) (16.8) (14.3) (23.3) (15.0)
Chest 9 11 5 10 15 6 16 10 82
(18.0) (11.2) (.2) (1.8) (12.1) (5.3) (7.1) (5.3) (8.0)
Abdomen 1 6 10 7 5 8 9 10 56
(2.0 ®.1) (10.3) (5.5) (4.0) (7.1) (4.0) (5.3) (5.5)
Ext it 23 41 41 54 65 27 73 63 387
XIEM (46.0) (41.8) (42.3) (4220 (52.4) (23.9) (32.6) (33.3) (37.8)
External 0 1 0 0 1 4 0 0 6
(0,0) (1,0) (0,0) (0,0) (0.8) (3.5) (0,0) (0,0) (0.6)
Total 50 98 97 128 124 113 224 189 1,023
ota (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
3. RFMA AMEIXIO| AAEQ of| A1 9] AFg-2- 97H(39.1%), YUY T AFg-2- 147(60.9%)
APAA SARER] SARHQM B s Awe =7 o|tt. SFAA AFGEt 9 SER] APGARIS A
F &Adated 2011do] 7HY 94a1(43.3%, 497), HH HEH ZEaT X7} 4H(44,4%), FHEAF o
B BAMIE2- 20130] 71 BITH23.3%, 44T), 5 (22.2%), F5AF 27H(22.2%), 7dF7EAT0] 19811, 1%)
SR 20060] 7HE w=0ka1(18.0%, 9%) BEREAS o= Uiyt oY 3 APLSE 14759 sxpe] Ay
2008'30] 71 = M(10.3%, 1078) AR B SRS olg Amny FREA 109(71.4%), S5 2%
2 2010'0] 71 WOITH52.4%, 657). /%59 o= (14.3%), 2843 32 19(7.1%), 7|E} WA &
H 3015 Zo]7h QAATHp<0.05, (Table 3)). 3 1%4(7.1%) 01T}, E3E ALz e o)) Al ki,
APYBER} 237 = 207 (87.0%) & B A5 ==2 Q)
4. XtHH LAMEXO] AFYEQ B SF AL, Y] 3TH(13,0%)2 2 SLof|A] o]
1) AYEXE x| 24 A ZeA AR H-ck((Table 4)).
AP AR Q1S AFYSIA= & 231 o2 -S4

Table 4. Cause of death in the bicycle injury

Notification of death

Total (%)
At emergency room After admission

{ Cause of death )

Hemorrhage shock 4(44.4) 1(7.1) 5(21.7)
Head injury 2(22.2) 10 (71.4) 12 (52.2)
Chest injury 2(22.2) 0(0.0) 2(8.7)

Abdomen injury 0(0.0) 2(14.3) 2(8.7)
C—spine injury 1(11.1) 0(0.0) 1(4.4)
Septic shock 0(0.0) 1(7.1) 1(4.4)
Total 9 (100,0) 14 (100.0) 23 (100,0)
{ Injury mechanism )
Fall down / Slippery 1 (11.1) 2 (14.3) 3(13.0)

Collide to vehicle 8 (88.9) 12 (85.7) 20 (87.0)

Collide to obstacles - - -

Collide to another bicycle - - -

Collide to person - - -

Collide to motorcycle - - -
Total 9 (100,0) 14 (100.0) 23 (100,0)
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Table 5. Annual distribution of bicycle injury death cause

2006 2007 2008 2009 2010 2011 2012 2013 Total
(n=50) (n=98) (n=97) (n=128) (n=124) (n=113) (n=224) (n=189) (n=1,023)
Hemorrhagic _ 1 (1.0) _ 1(0.8) 1 (0.9) 2 (0.9) - 5 (0.5)
shock
Head injury 1 (5.0) 3.1 2 (2.1 1(0.8) 1 (0.8) 2 (1.8) 2 (0.9) - 12 (1.2)
Chest injury - - - 1(0.8) - 1(0.9) - - 2 (0.2)
Abdomen injury - 2 (2.0) - - - - - - 2 (0.2)
C—spine injury - - - - - 1(0.,9) - - 1(0.1)
Septic shock - - - - - - - 1 (0.5) 1(0.1)
Total(%) 1(5.0) 5(5.1) 3(3.1) 2 (1.6) 2(1.6) 5(4.4) 4(1.8) 1(0.5) 23 (2.3)
Table 6. Helmet wearing of bicycle injury
Bicycle Injury
Contents 2006 2007 2008 2009 2010 2011 2012 2013 Total ~ p-value
(n=50) (n=98) (n=97) (n=128) (n=124) (n=113) (n=224) (n=189) (n=1,023)
He;?‘;)ted 36,00 220 221 13102 140113 6(3) 22(9.8 11(58 T3(7.) 002
2) A2 A=E 2A Z) W 24 35078(37.6%)019)1, 1 % the] del AR Q]
2006 AFE] 2012717 5 SO0 = QIgh ApYE Rk W2 2E17F 10978(10,9%) 0 = 7H Wkt &

r
[e3

o

A7t A& H 0 S5l A

JOE Qg AR AR RN 59 4o

| 8147(33.8%) 0.2 713} wke

ARz 200790 5ol thE dieol Hlsl 7P = Y HXIE 9678(9.6%) 01 3E. Al AHALfA]

A H1(5.1%)S BT (Table 5)), A g 2y

9] &4do] 31%(42,5%) 2 7V B9k

R =uU T
3, FAtEow slst Ax thele] A A 8
5. 43l AR 920 B2 &4 A (11,0%), J3me] 27 5%(6.9%) 2 Vehgey, 2
APAA ALz QI R SAko = ARRE S} 127 ARG Al T B4 24.7%, 112 A 33.8%= ARG
5, AUlS 2RERt Sl QlSInh AA AHA &g Aof|A FEBAL] &7 YEeRtTH((Table 7).
Ao] Qo AL 7192 W S Hert 2 4
=9 Wyl 2eEo] B4 Aw fob vt . mE
(p€0.02, (Table 6)).
Aol )RR 7 Al e 8 e A n|Zol|A] 2013 A7 P 4RO 2 OF 494,000
Table 7. The injured body region whether wearing the helmet
Head and Neck Face Chest Abdomen Extremity External Total
18 13 6 3 31 2 73
Helmeted
% 24,7 17.8 8.2 4.1 425 2.8 100
314 135 76 51 350 4 630
Unhelmeted
% 33.8 14,5 8.2 5.5 37.6 0.4 100
n 7 5 0 2 6 0 20
Unknown
% 35.0 25.0 0.0 10.0 30,0 0.0 100
n 339 153 82 56 387 6 1,023
Total
% 33.1 15.0 8.0 5.5 37.8 0.6 100
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