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Severity of injury and related factors of personal mobility vehicle accidents
compared with bicycle accidents

Jong Bok Jeon?, Jae Ho Jang*, Yong Su Lim*, Jea Yeon Choi*, Jin Seong Cho?,
Jae-Hyug Woo*, Woo Sung Choi*, Hyuk Jun Yang*, Sung-Youl Hyun?

Departments of *Emergency Medicine and *Traumatology, Gachon University Gil Medical Center, Incheon, Korea

Objective: Personal mobility vehicles (PMV) have been used widely as a means of replacing bicycles in recent years
because of their convenience and high economic efficiency. On the other hand, accidents related to PMV are also
increasing, but there have been few studies in this area. This study examined the factors that increase the severity of
damage and determine the characteristics of the PMV compared to the accidents on a bicycle.

Methods: Retrospective observational studies were performed. The variables related to the accident were collected and
analyzed for patients who visited the emergency room due to a PMV and bicycle accident. Multivariate logistic regression
analysis was used to determine the factors affecting the severity of the patients. The odds ratios were calculated and
compared between injuries related to PMV and bicycles.

Results: A total of 1,124 patients (bicycles 1,017, PMV 107) were enrolled in this study. In multivariate regression analy-
sis, the severity of PMV was higher (odds ratio [OR], 1.73; 95% confidence interval [CI], 1.06-2.83) than that of a bicycle.
The factors affecting the severity of the patients were age (OR, 1.02, 95% ClI, 1.01-1.03), alcohol use (OR, 1,70; 95% ClI,
1.04-2.70), ambulance transport (OR, 2.46; 95% ClI, 1.78-3.40), and wearing a helmet (OR, 2.06; 95% ClI, 1.36-3.13).
Conclusion: PMV showed higher severity of damage than a bicycle. The PMV, which is a new transportation means, is
insufficient for the prevention of safety compared to bicycles where driving regulations and wearing protective equipment
are common. Additional studies on the precise mechanisms of injury and damage are expected to prevent accidents and
reduce their severity.
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Capsule Summary

What is already known in the previous study
Recently, many accidents have occurred as the use of
personal mobility vehicle (PMV) increases. Few studies
have been performed on the risk and the mechanisms of
accidents compared to bicycles used for similar purpos-
es.

What is new in the current study

PMV showed a higher severity of damage than bicycles.
Other factors related to the risk of accidents included
alcohol consumption, age, and wearing a helmet.
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Total case number from 2016-2018
1,759 Bicycle, 134 PMV

1,656 Bicycle,
132 PMV

A 4

Excluded under the age of 8
103 Bicycle, 2 PMV

1,017 Bicycle,
108 PMV

Excluded Other Vehicle Involvement
639 Bicycle, 24 PMV

Y

h 4

Excluded unknown mechanism
1 PMV

Final enrollment
1,017 Bicycle, 107 PMV

Fig. 1. Flow diagram of included studies. PMV, personal mobility vehicles.
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Table 1. Patient and accident characteristics for ED visits associated with bicycle and personal mobility vehicle during 3-year

period
Characteristic Bicycle (n=1,017) PMV (n=107) P-value
Sex 0.056
Mae 823 (80.9) 78 (72.9)
Female 194 (19.1) 29 (27.1)
Age (yr) 0.018
8-64 937 (92.1) 105 (98.1)
>65 80(7.9) 2(1.9)
Methods of transportation 0.410
EMS 419 (41.1) 49 (45.8)
Non-EMS 598 (58.9) 58 (54.2)
Time of the accident 0.812
07:00-18:00 482 (47.4) 52 (48.6)
18:00-07:00 535 (52.6) 55 (51.4)
Place of the accident 0.023
Housing facility 60 (5.9) 9(8.9)
Public facility 117 (11.5) 17 (15.9)
Roadway 200 (19.7) 19 (17.5)
Sidewalk 132 (13.0) 24 (22.4)
Bicycleroad 83(8.2) 3(2.8)
Other roads 416 (40.9) 34 (31.8)
Others 9(0.8) 1(1.2)
Alcohol use 80 (7.9) 12 (11.2) 0.583
Helmet use 137 (13.5) 3(2.8) <0.001
ED results 0.561
Discharge 863 (84.8) 87 (81.3)
Transfer 20 (2.0 3(2.8)
Toward 94 (9.2) 10(9.3)
TolICU 40 (4.0) 7(6.6)
EMR-ISS 0.193
Mild (<9) 208 (20.5) 19 (17.8)
Moderate (9-24) 625 (61.4) 61 (57.0)
Severe (>25) 184 (18.1) 27 (25.2)
Death 0 0

Values are presented as number (%).
ED, emergency department; PMV, personal mobility vehicle; EMS, emergency medical service; ICU, intensive care unit;
EMR-ISS, excess mortality ratio-adjusted injury severity score.
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Table 2. Anatomical body parts injured by the accidents associated with bicycle and PMV

Injured body region Bicycle (n=1,017) PMV (n=107) P-value
Head 567 (55.8) 69 (64.5) 0.365
Neck 11(1.1) 0

Thorax 34 (3.3) 2(1.9

Abdomen and pelvis 35(3.4) 1(0.9)

Upper extremity 257 (25.3) 25(23.4)

Lower extremity 113(11.1) 10 (9.3)

Values are presented as number (%).
PMV, personal mobility vehicle.

Table 3. Multi-variate logistic regression analysis of factors contributing to the severity of injury associated with bicycle and

PMV accidents
Variable OR 95% ClI P-value
PMV 1.73 1.06-2.83 0.029
Age 1.02 1.01-1.03 0.000
Alcohol use 1.70 1.04-2.70 0.033
EMS 2.46 1.78-3.40 <0.001
Helmet use 2.06 1.36-3.13 0.001

PMV, personal mobility vehicle; OR, odds ratio; Cl, confidence interval; EMS, emergency medical service.
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