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Risk factors of electric bicycle road—-traffic injuries: a case—control study
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Abstract: Objective To investigate the risk factors of road traffic injuries caused by electric bicycles, so as to provide
insights into the prevention and control of road traffic injuries. Methods A case—control study was performed (cases to
controls ratio of 1 :2). The riders of electric bicycles with road-traffic injuries in Songjiang District, Shanghai Municipal-
ity during the period between June 2020 and May 2021 were included in the case group, and age—, gender— and occu-
pation—matched riders of electric bicycles without road-traffic injuries in the same study area during the same study pe-
riod served as controls. Participants' demographic data, living habits, health status, awareness of safe riding and riding
behaviors were collected using questionnaire surveys, and the risk factors of road—traffic injuries caused by electric bicy-
cles were identified using a multivariable conditional logistic regression model. Results There were 167 participants in
the case group, including 122 men (73.05%) and with an age of 38 (21) years, and 334 participants in the control
group, including 244 men (73.05%) and with an age of 32 (18) years. Multivariable conditional logistic regression analy-
sis identified sleep duration of less than 8 h (OR=1.760, 95%CI: 1.111-2.786), occasional/frequent anxiety (OR=5.140,
95%CI: 1.067-24.750), unawareness of riding speed limit of 25 km/h (OR=2.352, 95%CI: 1.460-3.788), having been
warned or punished for violating traffic rules (OR=2.246, 95%CI: 1.243-4.060), running a red light (OR=1.725, 95%CI:
1.043-2.852), riding speed of = 30 km/h (sometimes, OR=2.409, 95%CI: 1.475-3.933; often, OR=4.711, 95%CI: 2.153-

10.309) as risk factors of electric bicycle road-traffic injuries. Conclusions Electric bicycle road-traffic injuries is asso-
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ciated with sleep duration, anxiety, awareness of traffic rules, and unsafe riding behaviors. Traffic safety education and

law enforcement is required to be reinforced among riders of electric bicycles.

Keywords: electric bicycle; road traffic injury; case—control study; risk factor
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Table 1 Univariable conditional logistic regression analysis of risk factors of electric bicycle road—traffic injuries [n (%)]

HiH ltem W f5il2H Case X HEZH Control Pt OR 050C1
(n=167) (n=334)

RIS Drinking

7 No 99 (59.28) 203 (60.78) 1.000

J& Yes 68 (40.72) 131 (39.22) 0.747 1.064 0.729~1.555
MEAR AT B] Sleep duration/h

>8 65 (38.92) 183 (54.79) 1.000

<8 102 (61.08) 151 (45.21) 0.001 1.902 1.303~2.777
REHS %65 Sleep disorder

JC Never 118 (70.66) 266 (79.64) 1.000

F I} Sometimes 43 (25.75) 60 (17.96) 0.036 1.616 1.033~2.528

225 Often 6 (3.59) 8 (2.40) 0.341 1.691 0.574~4.981
55 % Tired

JC Never 97 (58.08) 220 (65.87) 1.000

A I Sometimes 61 (36.53) 100 (29.94) 0.110 1.384 0.929~2.060

2% Often 9 (5.39) 14 (4.19) 0.396 1.458 0.610~3.483
FEJE Anxiety

JG Never 103 (61.68) 237 (70.96) 1.000

A I Sometimes 56 (33.53) 92 (27.54) 0.103 1.401 0.934~2.099

257 Often 8 (4.79) 5 (1.50) 0.025 3.682 1.176~11.523
HIBEPRE 25 km/h Awareness of riding speed

limit of 25 km/h

J& Yes 44 (26.35) 164 (49.10) 1.000

7 No 123 (73.65) 170 (50.90) <0.001 2.697 1.798~4.046
HUGE N AE A ML Z)) %2 B 45 1T Awareness of riding

in non—motorized lanes

J& Yes 163 (97.60) 328 (98.20) 1.000

75 No 4 (240) 6 (1.80) 0.653 1.342 0.373~4.820
HIGE < 16 & AR TN FA T4
Awareness of not riding under 16 years

% No 125 (74.85) 263 (78.74) 1.000

J& Yes 42 (25.15) 71 (21.26) 0.326 1.245 0.804~1.927
ZHFfE ] > 54F Vehicle age of over 5 years

75 No 118 (70.66) 266 (79.64) 1.000

J&Yes 49 (29.34) 68 (20.36) 0.032 1.610 1.041~2.490
B 35 S5z 5 3 MU 8 41 b 5] Having: been

warned or punished for violating traffic rules

75 No 127 (76.05) 296 (88.62) 1.000

J& Yes 40 (23.95) 38 (11.38) <0.001 2.453 1.503~4.006
[Z) 14T Running a red light

JC Never 92 (55.09) 273 (81.74) 1.000

/285 Sometimes/often 75 (44.91) 16 (18.26) <0.001 3.648 2.416~5.510
51T Riding after drinking

T Never 133 (79.64) 306 (91.62) 1.000
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% 1 (££) Table 1 (continued)
i Ttem It Case X BEZH Control Pl OR i —
(n=167) (n=334)

H7 /2% Sometimes/often 34 (20.36) 28 (8.38) <0.001 2.794 1.628~4.794
Fi#=>30 km/h Riding speed of =30 km/h

TG Never 45 (26.95) 189 (56.59) 1.000

A I} Sometimes 92 (55.09) 127 (38.02) <0.001 3.043 1.996~4.638

285 Often 30 (17.96) 18 (5.39) <0.001 7.000 3.587~13.662
T THS 4T HL I Calling when riding

Jt Never 114 (68.26) 277 (82.93) 1.000

FHF/2 % Sometimes/often 53 (31.74) 57 (17.07) <0.001 2259 1.465~3.483
HAPIEAE One—handed riding

JC Never 114 (68.26) 281 (84.13) 1.000

A IN/28H Sometimes/often 53 (31.74) 53 (15.87) <0.001 2.465 1.590~3.822
B EAHLISTT Wearing headphones when riding

JG Never 133 (79.64) 290 (86.83) 1.000

HAF/2 % Sometimes/often 34 (20.36) 44 (13.17) 0.038 1.685 1.030~2.757
HH Carrying passengers

JC Never 103 (61.68) 216 (64.67) 1.000

i BF/2 % Sometimes/often 64 (38.32) 118 (35.33) 0.511 1.137 0.775~1.670
ik 2 43 48 Wearing safety helmets

JC Never 70 (41.92) 116 (34.73) 1.000

A I Sometimes 34 (20.36) 85 (25.45) 0.104 0.663 0.404~1.089

25 Often 63 (37.72) 133 (39.82) 0.260 0.785 0.515~1.197
IS HEASIERG i 5 7147 Turning without a

signal

TG Never 90 (53.89) 222 (66.47) 1.000

H /284 Sometimes/often 77 (46.11) 112 (33.53) 0.006 1.696 1.160~2.479
TEMLB) ZEIA Y1 T Riding on the motorway

TG Never 145 (86.83) 303 (90.72) 1.000

A /28 H Sometimes/often 22 (13.17) 31 (9.28) 0.184 1.483 0.829~2.652
1 [ 31T Reverse riding

JG Never 135 (80.84) 286 (85.63) 1.000

i W} /45°5; Sometimes/often 32 (19.16) 48 (14.37) 0.168 1.412 0.864~2.310
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xR 2 WS AT FEHASE I E RN R Z KR & logistic 1M1 4r

Table 2 Multivariable conditional logistic regression analysis of factors of risk electric bicycle road—traffic injuries

A5 it Variable Z 84 Reference B s% Wald x* {8 PE ORMH 95%CI
[EARHAT ] Sleep duration/h

<8 =8 0.565  0.234 5.810 0.016 1760 1.111~2.786
£ 18 Anxiety

W /285 Sometimes/often TG Never 1.637  0.802 4.167 0.041 5.140 1.067~24.750
i S5 338 FU Bl 4t w4k 7] Having been

warned or punished for violating traffic rules

& Yes 75 No 0.809  0.302 7.184 0.007 2246  1.243~4.060
HIGERREE 25 km/h
Awareness of riding speed limit of 25 km/h

75 No & Yes 0.855  0.243 12.356 <0.001 2352 1.460~3.788
[HZ1XT Running a red light

/284 Sometimes/often TG Never 0.545  0.257 4.510 0.034 1.725 1.043~2.852
Fi#=>30 km/h Riding speed of =30 km/h

£ i Sometimes JC Never 0.879  0.250 12.343 <0.001 2.409 1.475~3.933

25 Often 1.550  0.400 15.052 <0.001 4711 2.153~10.309
# 1t Constant -3.013 0329 83.912 <0.001
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