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Abstract 
Introduction: The study weighs the impact of accidents involving electric scooters and motorcycles, its main purpose 
being that of showing the injuries produced by the use of electric scooters. 
Materials and method: The retrospective study was conducted in the Emergency Unit of the University Emergency 
Hospital Bucharest, Romania, between 01.06.2020 and 30.09.2020, by analyzing the data from the presentation 
sheets and the hospital database. It followed and compared a total of 55 cases, out of which 29 patients were 
involved in motorcycle accidents, and 26 patients were involved in electric scooter accidents, by number, age, sex, 
imaging investigations, severity of injuries, hospitalization days, and the treatment of discharged patients. 
General data about the number of analyzed presentations was extracted and compared to similar data from the 
same period of the year 2019. 
Results: The study showed an increase in presentations due to electric scooter accidents. Also, most of the injuries in 
both types of accidents are musculoskeletal (96.5% in motorcycle accidents and 84.61% in electric scooter 
accidents), and the percentage of discharged patients who needed immobilization by various orthopedic devices 
was higher in electric scooter accidents (34.8%) than in motorcycle accidents (26%). 
Discussions: The study was conducted in the middle of the COVID-19 pandemic, in an atypical situation, due to 
regulations imposed by the authorities. 
Conclusion: There was an increase in the use of electric scooters in the summer of 2020, which resulted in an 
increased number of mainly orthopedic injuries, and implicitly of immobilization for discharged patients, 
underestimated by the population, as protective equipment is not mandatory for people aged over 16 years. 
Keywords: electric scooter, motorcycle, injury, accident, trauma 
 
 
 
 
Introduction 

Busy traffic in big cities is a global problem, 
and, previous to finding real infrastructure 
solutions, the population is adapting, so 

transport by alternative means (personal or 
rented) is rising. 

People are looking for fast, cost- and time-
efficient means of transport, which should be 
as small as possible, easy to park in cramped 
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spaces as close as possible to their places of 
interest (personal or work-related). 

To satisfy these needs, the number of 
people using motorcycles, electric or manual 
scooters, electric or manual bicycles, and 
mopeds, has increased. 

Particularly, the use of transport by electric 
scooter has increased in the summer of 2020, 
due to the proliferation of e-scooter rental 
companies, and, on the other hand, to the 
COVID-19 pandemic, which forced people to 
adapt to new measures of personal protection 
and social distancing. 

The e-scooter rental companies are 
newcomers in Europe and the rest of the 
world, e.g.: July 2020 – United Kingdom [1], 
January 2019 – Denmark [2], June 2019 – 
Germany [3], July 2019 – Singapore [4], end of 
2017 – USA [3]. 

Consequently, there were very few studies 
analyzing electric scooter – related injuries; 
the first European study being done in 
Copenhagen [2] and published by the end of 
2019. The most recent studies were published 
in the United States, at the end of May [5], July 
[6], and August [7] 2020. 

Electric scooter rental companies began 
operating in Bucharest on April 19th, 2019, 
using easy to download smart phone apps, 
which show the route on a local map. The 
rented scooter is left by the user when 
reaching the destination, to be picked up by 
another user. 

Travelling by electric scooter on public 
roads is regulated in Romania by an 
emergency government order, adopted on 
February 4th, 2020, to modify the older 
Governmental Order no. 195/ 2002 [8]. 

Electric scooters [9] can be used by people 
over 14 years of age, with mandatory 
protection helmet under 16 years old, with a 
maximum speed of 25 km/ h. Under the new 
law, they cannot be used on the sidewalk, 
except for those that have bicycle tracks. 

In conclusion, renting an electric scooter is 
a fast, easy, and cheap alternative transport 
solution. 

The retrospective study, conducted over a 
period of four months on patients presented in 
the Emergency Department of the University 
Emergency Hospital Bucharest, showed the 

general characteristics of electric scooter 
related injuries, by number, age, sex, and type, 
and compared them with motorcycle 
accident-related injuries. 

Apparently, these two types of vehicles are 
at opposite poles as far as speed is concerned, 
electric scooters being limited at 24 km/ h by 
all rental companies, while motorcycles are 
used at much higher speeds on all public roads 
[10]. 

The answer to a simple question – can the 
use of electric scooters and/ or motorcycles be 
related to serious orthopedic injuries – will at 
first make us think of motorcycles. 

The study showed the increasing number 
of electric scooter related accidents and the 
importance and severity of orthopedic injuries 
involved, in comparison with those produced 
by motorcycle accidents, and their 
underestimated severity by the general 
population. 

Materials and methods 

The retrospective observational study was 
conducted in the Emergency Department of 
the University Emergency Hospital Bucharest, 
using data collected between 01.06.2020 and 
30.09.2020. 

We used statistical data from the 
University Emergency Hospital Bucharest 
database and we analyzed the presentation 
sheets of patients seen in the Emergency 
Department of the University Emergency 
Hospital Bucharest during this period with 
road accidents, selecting those involving 
electric scooters and motorcycles. 

We followed and compared the patients by 
number, age, sex, required imagistic 
investigations for diagnosis, severity of the 
injuries and need for surgical intervention, 
admission and number of hospitalization days, 
the presence of injuries not needing admission 
and their treatment. 

Statistic general data about the number of 
cases analyzed in the study was compared 
with the data from the same four months 
period of the year 2019, including road 
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Table 2 shows all injuries, in both types of accidents. 
 
Table 2. Injury types 

Trauma type Motorcycle Electric scooter 
Facial Facial bruising and lacerations 

requiring suture - 3 
Facial bruising and lacerations 
requiring suture – 10 
Nasal fracture – 1 

Vertebral T11 compression fracture - 1
Craniocerebral 
 
 

With loss of consciousness - 1
Without loss of consciousness – 8 
Severe - 1 

With loss of consciousness – 1
Without loss of consciousness -1 
Severe - 1 

Thoracic Contusions – 4
Rib fractures - 3 

Contusions - 2 

Abdominal Contusions – 2
Hemoperitoneum by mesentery 
rupture - 1 

Contusions - 1 

Urologic Urethrorrhagia - 1
Musculoskeletal – upper limb Upper limb contusions – 18

Acromioclavicular disjunction – 2 
Scapular fracture – 1 
Radial head fracture – 1 
Metacarpal fracture – 1 
Wounds requiring suture - 2 

Upper limb contusions – 17 
Acromioclavicular disjunction – 1 
Humeral fracture – 2 
Radial fracture – 1 
Phalanx fractures – 2 
Wounds requiring suture - 4 

Musculoskeletal – lower limb Lower limb contusions – 18
Fibular head avulsion – 1 
Severe ankle sprain – 1 
Pelvic fractures – 2 
Tibial fractures – 2 
Fibular malleolus fracture – 1 
Bimalleolar fracture – 1 
Foreign body, right knee – 1 
Wounds requiring suture - 2 

Lower limb contusions – 16 
Knee sprain – 1 
Severe ankle sprain – 1 
Tibial fracture – 1 
Fibular malleolus fracture – 1 
Ankle fractures – 2 

 
The five admitted motorcycle patients all 

had musculoskeletal injuries, as it followed: 2 
only had limb fractures and 3 had orthopedic 
injuries associated with other types of lesions 
(see Table 3). 

Out of the 3 patients admitted with electric 
scooter accidents, 2 had only orthopedic 
injuries, and 1 had only craniocerebral injuries 
(see Table 3). 

 
Table 3. Patients admitted and hospitalization days 

Accident type Injury type Hospitalization days 
Motorcycle Musculoskeletal 5
 Musculoskeletal 3
 Abdominal + musculoskeletal + 

craniocerebral + facial 
16

 Musculoskeletal + thoracic + 
vertebral 

5

 Craniocerebral + musculoskeletal + 
abdominal 

4

Electric scooter Musculoskeletal 8
 Musculoskeletal 4
 Craniocerebral + facial 5

 



 

R
©

d
p
fu
o
 

 
D

tw
lo

S
st
in
h
p
st

c
la
d
a
o
sc
co
(e

lo
co

ROJOST 
© 2020  

Immobiliz
evices (splin
eriods of 

unctional im
rthopedic m

Discussion

The stud
wo weeks 
ockdown cau

In these 
ARS-CoV-2 
tate of eme
ncluded rec
ome and 
rivate even
tate of emer

The COV
hanges all o

and transpo
istancing. T
lternative tr
f laws to 
cooter rent
ountries wh
e.g.: July 202

As far as
ockdown st
ompare the

zation by 
nts, casts, b
time (7-21

mpairment f
monitoring, 

s 

dy was retr
after Rom

used by the 
conditions 
infection, R

ergency afte
commendat
limiting tra
ts. The stu
rgency perio
VID-19 pan
over the wo
ortation, a
This led to
ransport me
regulate th

tal compan
here those 
20 in the UK
s we know,
udy in Rom
e evolution 

Roma

various 
bandages), f
1 days), w
for a limited

was neces

Fig. 5 Di

rospective a
ania’s exit 
COVID-19 p
of increase

Romania ma
er the lockd
ions for is
avel and p

udy took pla
od. 
demic caus
orld, affecti
nd promot

o the prolif
eans, and th
he activity 
ies, in the 
did not ex

K). 
 this is the

mania to an
and type 

nian Journal of

orthopedic 
for various 
ith partial 

d time and 
ssary for 8 

ischarged patie

and began 
from the 

pandemic. 
ed risk for 
aintained a 
down, that 
solation at 
public and 
ace in this 

sed major 
ng air and 

ting social 
feration of 
e adopting 
of electric 

European 
xist before 

e first post 
nalyze and 
of injuries 

f Orthopaedic S

out of th
scooter 
discharge
(Fig. 5).

ents and immo

produced
accidents

Due t
of 2020,
Universit
registere
presenta
emergen

The 
Universit
the cen
Romania
hospitals
hospital t
presenta
in the pe
largest i
01.06-30
presenta
accidents

Surgery and Tr

he 23 discha
accidents 

ed patients 

obilizations 

d by electric
s, in the war
to the atypic
 the Emerg

ty Emerge
ed a decreas

tions for 
ncies. 

Emergency
ty Emergen
ter of Bu

a. It is one 
s in Roman
type 1A. In 
tions in the

eriod 01.01-0
n Romania
.09.2020, 
tions, out 
s, marking 

raumatology 20

rged patien
and 6 ou

with motorc

c scooters a
rm season. 
cal situation 
gency Depa
ncy Hospit
se of the to

minor a

y Departm
ncy Hospita
ucharest, th
of the large

nia, graded 
2020, the to

e Emergenc
01.11 2020 w
. In the st

there w
of which 4

a decreas

020; 3(2): 111-

ts with elec
ut of the 
cycle accide

and motorcy

in the summ
artment of 
tal Buchar

otal number
and medi

ment of 
l is located
he capital 
est emerge

as a regio
otal number
cy Departm
was 72,860, 
udy period

were 28,
437 were ro
se by 33.7

-120 

 
117 

tric 
23 

ents 

ycle 

mer 
the 

rest 
r of 
um 

the 
d in 

of 
ncy 

onal 
r of 
ent 
the 
 of 
779 
oad 
78% 



Romanian Journal of Orthopaedic Surgery and Traumatology 2020; 3(2): 111-120 
 

 
118 ROJOST

© 2020

compared to the same period of 2019 (660 
road accidents). Out of these, 5.94% were 
electric scooter accidents, compared to 4.39% 
in 2019. In the case of motorcycle accidents, 
there was a small decrease (6.63% in 2020, 
compared to 8.18% in the same 4 months 
period of 2019). 

Comparing the study period with the same 
period of 2019, we noted a percentage 
increase in accidents by electric scooters, and 
a decrease in the case of motorcycle accidents. 

The majority of people tried to be as 
prudent as possible, respecting the measures 
imposed by the authorities, avoiding closed 
and crowded places, and that implied an 
increase in the use of personal transport (cars, 
motorcycles, electric and manual scooters, 
electric and manual bicycles). 

The increase in electric scooter accidents is 
probably due to the increase in number of 
electric scooters in Bucharest, caused by the 
proliferation of electric scooter rental 
companies [11], but also to a lack of protective 
equipment. 

Global studies showed that protection 
equipment, especially the helmets worn by 
motorcycle drivers [12], minimizes damage 
[13,14]. 

For electric scooter drivers, the helmet is 
mandatory only for ages between 14 and 16 
years [9], and it is only occasionally worn by 
drivers aged older than 16 years. In a study 
conducted in the U.S. for a year [15], 94.3% 
subjects did not wear any protection helmet. 

The present study showed a predominance 
for the male sex and ages between 20 and 40 
years, concordant with the data from other 
studies [2,3,16,17]. 

It is a known fact that motorcycle accidents 
can result in severe, even deadly injuries [16, 
18-20]. In our study, 1 motorcycle driver with 
severe polytrauma died in the Emergency 
Department, shortly after arrival. 

Although the impact mechanisms are 
different, the study showed a small 
percentage difference between admitted 

patients, but also discharged patients, in both 
types of accidents, supporting the hypothesis 
on which this study was started, that electric 
scooter accident injuries are underestimated, 
and that these recreational devices can have a 
great damage potential, comparable to other 
vehicles with far higher speed. 

The most frequent injury mechanism is by 
accidentally falling off the electric scooter, 
most injuries being musculoskeletal alone 
(69.23%), or associated to other injuries 
(15.38%). Furthermore, 34.8% of discharged 
patients needed immobilization, a higher 
percentage than those from motorcycle 
accidents. By comparing the percentage of 
musculoskeletal injuries in electric scooter 
accidents (84.61%) to that of motorcycle 
accidents (96.50%), the cost of imaging 
investigations, and the socio-economic 
implications of the partial functional 
impairment due to the immobilization of 
discharged patients, we could show the real 
“weight” of these small means of transport, so 
popular in crowded cities. 

Our investigation had some limitations: 
firstly, due to the COVID-19 pandemic, the 
number of patients was smaller than normal. 
Secondly, it was a small study, following 
patients presented to only one emergency 
department, albeit a regional hospital, and the 
results could not be extended to the entire 
population. Thirdly, we could not collect the 
exact data referring to protective equipment, 
as it was not mentioned in all cases. Other 
studies showed that most motorcycle drivers 
wore a helmet [12], while most electric scooter 
drivers did not [15,21]. 

Our suggestion for electric scooter drivers 
was to wear protective equipment, regardless 
of age and the lack of legal obligation. 

Conclusions 

We analyzed two different types of road 
accidents, produced by using a high-speed 
vehicle – the motorcycle – and a low-speed 
vehicle – the electric scooter. We found an 
increase in the number of presentations due to 
electric scooter accidents, compared to 
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motorcycles, and, implicitly, of the injuries 
associated to them. The primary outcome was 
an increase in orthopedic injuries due to 
electric scooter accidents and the secondary 
outcome was an increase in severity and in the 
number of immobilizations by various 
orthopedic devices, in the case of discharged 
patients. We consider that current rules about 
protection equipment for electric scooter 
drivers must be re-evaluated, because their 
number is increasing and the impact of the 
injuries is underestimated. 
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