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Abstract

Purpose This study aimed to describe the demographic and clinical characteristics of individuals involved in electric scooter
(E-scooter) accidents and the factors associated with these incidents.

Methods We conducted a prospective observational study of individuals involved in E-scooter accidents admitted to the
emergency department of Saint-Pierre Hospital. The highest abbreviated injury score above or equal to two classified the
injury as significant. Injuries during working hours were compared to those during off-working hours.

Results During the study period from June 1, 2019, to June 30, 2020, 170 individuals were admitted to the emergency
department following an E-scooter accident. In 73.5% of the accidents, rented E-scooters were involved. Of the patients,
68.2% were male, 6.4% wore helmets, and 30% were under the influence of alcohol. Upper limb and cranial injuries were
more frequently severe (abbreviated injury score > 2) than other injuries (p <0.05). Accidents during off-working hours were
significantly related to alcohol consumption (p <0.001), non-usage of helmets (p <0.01), head and neck injuries (p <0.01),
and rented E-scooters (p <0.01). Alcohol consumption was itself associated with the non-usage of helmets (p <0.05) and
major head and neck injuries (p <0.001).

Conclusion Given the increasing popularity of E-scooters as an alternative mode of transportation, our study can inform
public policy on patterns of injuries associated with E-scooter utilization for future injury prevention policies. Using helmets,
avoiding alcohol consumption, and regulating use at night can improve outcomes in E-scooter accidents.

Trial registration: ClinicalTrials.gov Identifier: NCT(04778332.

Keywords Electric scooter injury - Emergency medicine - E-scooters - Micro-mobility - Trauma

Introduction

Electric scooters (E-scooters) are becoming increasingly
used worldwide as an alternative to major modes of trans-
portation. A report from Berg insight recently forecasted
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trauma worldwide [3—-14]. In Salt Lake City, USA, a
trauma center saw a 625% increase in E-scooter-related
trauma after launching an E-scooter share program [6]. An
ED in Singapore reported a 230% increase in cases from
2015 to 2016 [11].

Countries worldwide are investigating how to handle
this new mode of transportation by creating a legal frame-
work or by outright banning the use of E-scooters on pub-
lic roads. In 2019, Singapore and France prohibited their
use on public sidewalks, and the UK prohibited their use
on public roads until further evaluation [15].

Since May 31, 2019, regulations on E-scooters have
been incorporated into the Belgian traffic code, giving rid-
ers the right to drive on the sidewalk at a walking pace
(6 km/h) or on public roads at a higher speed (with a maxi-
mum set at 25 km/h) [16]. Very little is known about the
risk factors and outcomes of E-scooter accidents. There-
fore, we aimed to analyze the demographics and clini-
cal characteristics of individuals involved in these events.
Moreover, we sought to find the factors associated with
these incidents. Our study is distinctive as it analyzes the
characteristics of significant injuries with leisure usage.

Materials and methods

Saint-Pierre University hospital is a tertiary-care hospital
that serves the city center of Brussels, the night life center
with a large pedestrian zone; 14 other emergency depart-
ments are present in the Brussels Region.

Study design and patients

We conducted a prospective observational study, which
included individuals > 16 years involved in E-scooter acci-
dents, admitted to the adult ED at the Saint-Pierre Hospital
(Brussels) between June 1, 2019, and June 30, 2020.

Data on usage, lesion types, and injury outcomes were
collected through a standardized form upon admission to
the ED. The data collected included (1) the time and date
of the accident; (2) delay of presentation at the hospital
since the accident; (3) mechanism of the accident; (4) use
of a protective helmet; (5) consumption of alcohol before
the accident; (6) mode of arrival at the emergency room
(spontaneous or by ambulance); (7) injury assessment and
use of imaging; (8) treatments; (9) hospital admission; and
(10) temporary work interruption.

Working hours were defined as 7 am until 6 pm, evening
as 6 pm until 11 pm, and nighttime as 11 pm until 7 am.
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Injury evaluation

A specialist in traumatology scored each patient’s injury
on the Abbreviated Injury Scale (AIS) [17], and a second
researcher validated his scoring process. AIS classifies each
injury by body region on a 6-point scale, with 1 indicat-
ing minor injury; 2, moderate injury; 3, serious injury up
to 6 indicating a virtually non-survivable injury. A “major
injury” was defined as the highest rating of the injuries suf-
fered by the patient on the AIS scale that is > 2.

Statistical analysis

Statistical Package for the Social Sciences version 24 was
used for all statistical analyses. Values are reported as
mean + standard deviation (SD) for continuous normally
distributed variables and used medians and 95% confidence
interval (CI) for continuous non-Gaussian ones. For discrete
variables, we reported numbers and percentages. The Chi-
square test and Fisher’s exact test (when necessary) were
used to assess the association between discrete variables. A
stepwise logistic regression model was constructed to evalu-
ate the independent contribution of covariates to accidents
during working and off-working hours. Statistical signifi-
cance was set at a two-sided 5% level of significance.

Results

Data from 170 patients were collected between June 1, 2019,
and June 30, 2020. Patients’ demographics and accident
characteristics are summarized in (Table 1). The median
age was 29.5 years (95% CI: 24-40) (Fig. 1). In total, 68.2%
(116/170) of the patients were male; 42.6% of the patients
(72/169) were admitted during working hours (7 am to
6 pm), 27.2% (46/169) during the evening (6 pm—11 pm),
and 30.2% (51/169) during nighttime (11 pm-7 am) (Fig. 2).

In 73.5% of the accidents (125/170), rented E-scooters
were implied, and 40.0% (68/170) of the accident victims
arrived at the hospital using an ambulance service. Among
our study population, only 6.4% (11/170) were equipped
with a protective helmet, and 30.0% (51/170) testified they
were under the influence of alcohol. In 84.5% (142/168)
of the accidents, the driver fell on their own. In 6.5% of
the cases (11/168), there was inappropriate use of the
E-scooter (i.e., two users on the same scooter), and in 4.1%
of the cases (7/168), pedestrians were the victims of the
accident. In 5.3% (9/168) of the cases, accidents occurred
with another vehicle. In 24 patients (14.1%), a computed
tomography scan was necessary to complete the work-up.
Twenty patients were admitted to the hospital (11.7%), and
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Table 1 Description of cohort: patient and accident characteristics associated with e-scooters

Characteristics N=170 95% C1 Mean Median Std deviation
Gender (man) 116 (68.2%) 60.4-74.6
Age* 32.33 29.48 (95% CI: 24.15-40.0) 11.134
Hour of admission*
7am—-6 pm 72 (42.6%) 35.5-50.3
6 pm—11 pm 46 (27.2%) 20.1-34.9
11 pm—7am 51 (30.2%) 23.1-37.3
Rented 125 (73.5%) 66.9-80.5
Arrived by ambulance 68 (40.0%) 32.5-46.7%
Helmet usage 11 (6.4%) 3.0-10.1
Alcohol consumption 51 (30.0%) 23.7-37.9
Mechanism of the accident®*
Loss of balance 142 (84.5%) 77.5-88.8
Two drivers on the e-scooter 11 (6.5%) 3.0-11.0
Pedestrians hit by the e-scooter 7 (4.1%) 1.2-7.7
Accident with another vehicle 9 (5.3%) 2.4-8.9
Scanner in ER 24 (14.1%) 8.9-19.5
ICU 1(<1%)
Temporary incapacity for work 71 (41.7%, 16.8 7.0 (95% CI: 3-21) 20.08
1193 days in total)
Hospitalization 20 (11.7%) 7.1-16.5

*] patient with missing data
**2 patients with missing data
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Fig.1 Age distribution

one patient (< 1%) had to be monitored in the ICU. Seventy-
one patients (41.7%) had temporary incapacity to work, and
the median of these periods was 7.0 days (95% CI 3-21)
(Table 1).

The limbs were affected in 60.6% of the patients
(103/170), with a predominance of the upper limbs in
56.3% (58/103) compared to the lower limbs 51.4%

42.60%

Working
hours

27.20%

Evening

Fig. 2 Distributions of admissions based on time periods

(53/103). Both the upper and lower limbs were affected
in 7.7% (8/103) of the patients. The head and neck were
involved in 45.9% (78/170) of the patients. Within this
population, 25.6% (20/78) had cranial trauma, and 87.2%
(68/78) had a maxillofacial injury. Contusions and abra-
sions were present in 37.1% of the patients (63/170), while
26.5% presented with fractures (45/170). Fractures were
more frequent in the upper limbs (44.4%; 20/45), followed
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by head and neck (31.1%; 14/45), lower limbs (28.9%;
13/45), and thoracic rib fractures (6.7%; 3/45). Multi-
ple fractures were found in 11.1% (5/45) of the patients.
Wounds requiring suturing were present in 32.9% of the
patients (56/170), of which the majority (82.1%; 46/56
cases) were in the head and neck region. Sprains were
present in 9.4% (16/170) of the patients. There were 4.7%
of patients with limb dislocation (8/170), seven of which
were in the upper limbs, while one had a maxillofacial
dislocation. Within the study population, 13.5% (23/170)
required surgery, of which 39.1% (9/23) were in the head
and neck region, and the other 16 were in the upper and
lower limbs (69.6%) (Table 2).

We found that the non-usage of helmets was associated
with an increased risk of cranial trauma (p =0.036) but not
with maxillofacial trauma (p =0.203) (Table 3a).

Patients under 25 years of age (Table 3b) were more
frequently involved in accidents during off-working hours
(p=0.022). Patients above 25 years were associated with
severe injuries (p =0.024). Alcohol consumption did not
significantly differ between the age groups (p =0.130).

AIS > 2 injuries (Table 3c) more frequently involved
upper limb injuries (p=0.011). We did not identify a signifi-
cant association of AIS >2 injuries with helmet use, alcohol
intoxication, utilization of rented E-scooters, gender, lower
limb, or head and neck injury.

Table 2 Traumatic injury

description Characteristics Number % of the total Number (%) in the Total subgroup
subgroup
Region of the body
Limbs 103/170 (60.6%)
Upper limb 34.1% 58 (56.3%) 103
Lower limb 31.2% 53 (51.4%) 103
Both limbs 8(7.7%) 103
Thorax 9 (5.3%)
Head and neck 78/170 (45.9%)
Cranial trauma 11.8% 20 (25.6%) 78
Maxilofacial trauma 40.0% 68 (87.2%) 78
Contusions and abrasions 63/170 (37.1%)
Upper limb 29 (46.0%) 63
Lower limb 24 (38.1%) 63
Thorax 6(9.5%) 63
Head and neck injuries 29 (46.0%) 63
Fractures 45/170 (26.5%)
Upper limb 20 (44.4%) 45
Lower limb 13 (28.9%) 45
Thorax 3(6.7%) 45
Head and neck 14 (31.1%) 45
Multiple fractures 5(11.1%) 45
Sutures 56/170 (32.9%)
Upper limb 7 (12.5%) 56
Lower limb 11 (19.6%) 56
Head and neck 46 (82.1%) 56
Sprain 16/170 (9.4%)
Dislocation 8/170 (4.7%)
Upper limb 7 (87.5%)
Lower limb 1(12.5%)
Head and neck 1(12.5%)
Surgery 23/170 (13.5%)
Upper limb 8 (34.8%) 23
Lower limb 8 (34.8%) 23
Thorax 0 (0.0%) 23
Head and neck 9 (39.1%) 23
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Table 3 Risk factors and outcomes by personal and trip characteristics

(a) Helmet usage

Use of helmet N=11 (6.5%)

No helmet N=159 (93.5%)

Head and neck injuries 2 (18.2%) 76 (47.8%) Fisher’s exact test p=0.067
Cranial trauma 0(0.0%) 20 (12.6%) Fisher’s exact test p=0.036
Maxillofacial trauma 2 (18.2%) 66 (41.5%) Fisher’s exact test p=0.203

(b) Age groups Age <25 years N=43 (25.6%) Age >25 years N=125 (74.4%)
Off-working hours 31 (72.1%) 65 (52.0%) p=0.022
AIS>2 9 (20.9%) 50 (40.0%) p=0.024
Alcohol consumption 17 (39.5%) 34 (27.2%) p=0.130
(c) Major injuries AIS>2 N=60 (35.3%) AIS<2 N=110 (64.7%) p Value

Patients and driving conditions

Helmet 4(6.7%) 7 (6.4%) p=1.000 fisher’s exact test
Alcohol 21 (35.0%) 30 (27.3%) p=0.293
Rented 47 (78.3%) 78 (70.9%) p=0.294
Gender
Male N=116 43 (37.1%) 73 (62.9%) p=0.478
Woman N=54 17 (31.5%) 37 (68.5%)
Ambulance 33 (55.0%) 35 (31.8%) p=0,003%*
Upper limbs 28 (46.7%) 30 (27.3%) p=0.011*
Lower limbs 16 (26.7%) 37 (33.6%) p=0.348
Head and neck injuries 26 (43.3%) 52 (47.3%) p=0.622
Cranial trauma 11 (18.3%) 9 (8.2%) p<0.05*
Maxilla-facial trauma 22 (36.7%) 46 (41.8%) p=0.512
(d) Alcohol consumption Alcohol consumption N=51 No alcohol consumption N=119 p Value
(30.0%) (70.0%)
Helmet 0 (0.0%) 11 (9.2%) p=0.025 Fisher’s exact test
Head and neck injuries 39 (76.5%) 39 (32.8) p<0.001%**
Significant head and neck injuries AIS>2 13 (25.5%) 10 (8.4%) p <0.001%**
Rented 44 (86.3%) 81 (68.1%) p=0.014%*
(e) Working hours Working hours N=73 (43.2%) Off-working hours 97 (57.1%) p Value

Helmet 10 (13.7%) 1(1.0%) p <0,01%** Fisher’s exact
test
Alcohol 9 (12.3%) 42 (43.3%) p<0.001%#%*
Gender
Male N=116 50 (43.1%) 66 (56.9%) p=0.950
Woman N=54 23 (42.6%) 31 (57.4%)
Head and neck injuries 25 (34.2%) 53 (54.6%) p=0.008%*
Head and neck injuries AIS >2 6 (8.2%) 17 (17.5%) p=0.079
AIS score >2 25 (34.2%) 35 (36.1%) p=0,804
Rented 46 (63.0%) 79 (81.4%) p=0.007%*

We observed an association between alcohol consump-
tion and the non-usage of helmets (p =0.025), presence of
head and neck injuries (p <0.001), significant head and neck
injuries (p <0.001), and utilization of rented E-scooters
(p=0.014) (Table 3d).

Helmet use was more frequently observed in accidents
occurring during working hours (p <0.01). Accidents during
off-working hours occurred more frequently in association

with alcohol consumption (p <0.001), head and neck inju-
ries (p =0.008), and use of rented E-scooters (p =0.007).
There was no association between the severity of the injury
and the time of the accident (p =0.804) (Table 3e).

The multivariate forward stepwise logistic regression
model for determining factors discriminating between
accidents during working and off-working hours identified
“usage of helmets” (Odds Ratio [OR], 0.100) and “alcohol
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Table 4 Risk factors for the occurrence of accidents during off-work-
ing hours (forward stepwise)

Odds ratio 95% C1 p
Helmet 0.10 0.12-0.809 p=0.031
Alcohol 4.67 2.07-10.54 p<0.001

consumption” (OR, 4.67) as independent variables associ-
ated with accidents during working hours (Table 4). Rented
E-scooters, gender, and age were also considered, but were
not retained in the analysis.

Discussion

We found an association between age and time of accident
occurrence and the increased frequency of younger drivers
involved in accidents at night (72.1% versus 52.0% for older
drivers). However, major injuries were associated with older
patients (40.0% versus 20.9% for younger drivers). In a study
by Cicchino et al., there was a trend, suggesting that severe
lesions were more frequent in older drivers [13].

The gender distribution is comparable with other stud-
ies, with about two-thirds (69.4%) of the individuals being
male [3,4,6,7,9, 10, 13, 14]. Rented E-scooters were more
frequently involved in accidents than privately owned scoot-
ers. This could suggest the potential role of lack of driver
experience in the occurrence of accidents. Accidents were
more frequently observed after working hours. We observed
an increased burden to the ED in terms of scanner usage
(14.1%). This increase was in line with the observations
from a recent retrospective study documenting [10] 477 radi-
ological examinations of 192 victims of E-scooter accidents.

In our study, 73.5% of the accidents were associated with
occasional users (rented E-scooters), and 57.4% occurred
after work hours, in line with previous regional data [2]; The
same data observed that occasional users used the E-scoot-
ers mainly for leisure instead of regular users who used the
E-scooters for work and daily commute.

The majority of the accidents occurred without antago-
nists (83.5%). Our figures are higher than reported in other
studies [11, 13]. In Brussels, there are many streets with
cobblestones, which can explain the high number of acci-
dents observed in our study where riders fell. Moreover, the
absence of a dedicated pathway and quality of the road/side-
walk could increase accident risk. In our study, 6.5% of acci-
dents occurred with more than one person on the E-scooter.
Accidents with other motor vehicles or pedestrians were low,
which is consistent with those reported in other studies [3,
10, 11]. Our hospital serves the center of Brussels, which is
a pedestrian zone; we believe that this contributed to the low
number of accidents with motor vehicles seen in our study.
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We found that most fractures involved the upper limbs
followed by the head and neck, lower limb, and then the ribs.
The numbers seem to differ between the studies; upper limb
and lower limb fractures are typically very close in percent-
age, and sometimes, accidents involving the lower limbs are
more frequent [13]. The high rates of head and neck injuries
combined with upper extremity injuries could suggest that
drivers tried to break their fall before landing [14].

The proportion of patients wearing a helmet was low in
our study, as in the majority of the studies. Trivedi et al. also
reported 100 head injuries (40.2%), with only 4.4% of 249
patients wearing a helmet (6). In this study, the lack of hel-
met usage was observed in 94.3% of the riders. Although the
use of protective headgear is strongly encouraged in Brus-
sels, it is currently not mandated by law [15], and it was
reported that only 16% of E-scooters users wear helmets
regularly [10]. As reported in other studies, head injuries
seem frequent, seen in 40% of the patients [1, 12, 16]. Hel-
met usage was associated with “working hours,” and head
and neck trauma was associated with “off-working hours.”
Therefore, we propose that the use of helmets is associated
with lowering head trauma incidents and severity.

The severity analysis was aimed at understanding the
characteristics of significant lesions. Upper limb injuries
were associated with AIS>2 (p=0.011). This is in accord-
ance with a study done in Tel Aviv, which found that the
spontaneous act of falling on an outstretched hand as pro-
tection from head injury led to radial head, distal radial,
and scaphoid fractures as the most common fractures of the
upper extremities [14].

Facial injuries are complicated and frequently involve
multiple regions of the head. Isolated cranial traumas were
associated with AIS >2 (p <0.05); this could point to a dan-
gerous mechanism of the accident where the loss of balance
is combined with speed. There was no association between
significant injuries (AIS >2) and the other risk factors (hel-
met usage, alcohol consumption, working hours, gender, and
rental status). These findings are consistent with a recent
study on severity conducted by Cicchino et al. [13], which
found that E-scooters were a risk factor for severe injuries
(AIS >2) and that the severity of injuries incurred by the
riders may reflect higher travel speeds.

Our study showed that most accidents occurred after
working hours. Similarly, in a study done in Germany by
Stormann et al., peak E-scooter-related ED presentations
were observed on weekends or during the late evening
and night hours [4]. Accidents involving rented E-scooters
were associated with higher rates of alcohol consump-
tion which could be explained by the increased usage of
E-scooters for leisure[2]. AIS >2 injuries were associ-
ated with higher rates of accidents after working hours in
patients > 25 years, pointing to the leisure motive behind
using a rented E-scooter. We suggest that after-work
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alcohol consumption combined with a lack of experience
in maneuvering the vehicle might be the cause of most
severe injuries.

The non-usage of helmets and alcohol consumption
were found to be the independent variables discriminating
between accidents occurring at night and during the day.

We observed that the injury pattern differed according to
the accident’s timing. Individuals driving during the evening
and nighttime sustained more maxillofacial and cranial inju-
ries. These types of lesions are sometimes complicated and
need to be addressed by a maxillofacial specialist. Moreover,
although rarely a life-threatening issue, facial injuries can
have significant functional or cosmetic consequences. In our
study, higher consumption of alcohol after work hours and
probable low visibility due to darkness could explain the
change in the accident mechanism. We postulate that with
alcohol consumption, there is an alteration in the capacity
to protect the head [18].

To get more insight into E-scooter injuries, we analyzed
alcohol consumption. In our survey, 30% of the patients
testified they were under the influence of alcohol. Current
literature demonstrates a high rate of intoxicated patients,
ranging from 17.8% to 36.6% in different studies [3, 6-8, 13,
19]. Our figures are high compared to the current literature,
and we attribute this to our hospital's location in the center
of Brussels, near the nightlife district. Another interesting
detail was that 12% of the accidents during working hours
took place under the influence of alcohol. We observed a
clear association between alcohol intoxication and failure
to wear a helmet as none of the intoxicated patients were
wearing helmets in our study. Significant head and neck inju-
ries were also associated with alcohol consumption. These
traumas are considered dangerous and severe. We hypoth-
esize that alcohol consumption alters the spontaneous reflex
of falling on an outstretched hand as protection from head
injury. From these findings, we suggest an explanation to the
increase in significant head and neck injuries while under the
influence of alcohol. In our study, older patients sustained
more severe injuries. We hypothesize that alcohol consump-
tion shifts the older population toward riskier behaviors
exposing them to more severe injuries. On the other hand,
younger patients have better postural stability and shorter
reaction times than older patients, which could mitigate the
severity of an accidental fall [20].

The consumption of alcohol was associated with rented
E-scooters; this points to the occasional risk riders expose
themselves compared to owners and regular users. A recent
retrospective study published in February 2021 in New
Zealand compared E-scooters to other forms of transport.
E-scooter drivers presented a significant difference in blood
ethanol levels, mechanism of injury (isolated falls), time of
injury (between 5 pm and 8 am), and protective gear use
[19].

Despite pictograms that suggest the use of helmets and
one driver usage, users do not receive clear explanations for
the safe usage of E-scooters. Law enforcement is minimal
and does not differentiate between other modes of micro-
transportation (bicycles, small mopeds, etc.). A study
performed by McGuinness et al. [19] demonstrated con-
cerningly high E-scooter-related hospitalization rates and
suggests that E-scooters are currently not as safe as cycles.

In particular, our study concerns the number of accidents
per month (Fig. 3). After March 2020, we saw a decrease
in accidents connected to the COVID-19 pandemic, which
began on March 13, 2020. During this period, two of the
major companies announced that they would temporarily
pull their electric sharing bikes and scooters from the streets
in light of the coronavirus pandemic [21].

Our study employed a prospective study design. Data col-
lection was limited to what was gathered from the patients
at the time of the accident.

In the absence of selection bias, observational studies
have the advantage of reflecting real-world practice and are
less stringent in their inclusion criteria than randomized
clinical trials. Although these studies cannot conclude with
certainty that there is a causal link between an event and an
exposure, they provide an estimate of their association [22].

Limitations

Only patients > 16 years old were included. Our emer-
gency and trauma center also contains a pediatric trauma
ward, but patients < 16 were not included in this study.
A study in Israel found that 33% of the total casualties
were reported in children aged 0-14 years. In compari-
son, pedestrians < 16 years hit by E-scooters accounted for
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Fig. 3 Distribution of accidents by month
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42% (the casualties from the electric bike and motorized
scooter road accidents, Siman Tov et al. [18]. A future
study should also include the pediatric population.

There are two hospitals in the center of Brussels and 12
in other regions of Brussels. In Belgium, road accidents
wherein a patient needs referrals by ambulance generally
are transported to the ED nearby. Self-referrals patients’
numbers are unknown (ED and general practitioners).
Although Saint-Pierre is the main hospital where trauma
injury patients are referred to in central Brussels, some
other centers could be included in future study.

The pandemic represents a possible bias in our study
as it was associated with a swift change in the pattern of
use of E-scooters with shared E-scooters being withdrawn
from the market and a rapid surge of privately owned ones.
Although a significant number of trials (mainly due to dif-
ficulties in recruiting) during the pandemic were stopped,
the decision to continue the study was taken in light of
the increase of usage of all micromobility vehicles and
sustained recruitment. We suppose that the actual numbers
of patients under the influence of alcohol were higher than
testified. We did not include blood tests in the collection of
data which could have yielded higher numbers. A study by
Cermonte and Cherpitel estimated the risk of injury after
acute alcohol consumption. They compared two methods
of collection of data—self-reported drinking prior to the
event and blood alcohol concentration. Higher risks of
accidents were found when blood alcohol concentration
was used as a measure of consumption [23].

Conclusion

Strategies to improve the safety of E-scooters are recom-
mended, and we suggest the inclusion of alcohol restric-
tions, since the head and major upper limb injuries have
been associated with its consumption. Mandatory helmet
usage, limited periods of use in rented E-scooters, and
education on proper use should be considered. Users
should be aware of the risks associated with alcohol con-
sumption and nighttime use. Our study can inform public
policy for future prevention of severe injuries.
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