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Disclaimer 

This document was developed by Public Health Ontario (PHO). PHO provides scientific and technical 

advice to Ontario’s government, public health organizations and health care providers. PHO’s work is 

guided by the current best available evidence at the time of publication. 

The application and use of this document is the responsibility of the user. PHO assumes no liability 

resulting from any such application or use. 

This document may be reproduced without permission for non-commercial purposes only and provided 

that appropriate credit is given to PHO. No changes and/or modifications may be made to this document 

without express written permission from PHO.  

  



 

Background 

 The province of Ontario passed legislation on January 1, 2020 that allows municipalities to 
participate in a five-year e-scooter ride sharing pilot program.1 E-scooters or electronic scooters, 
are motorized, stand up scooters used both as a mode of transport and as a recreational device. 
There are several e-scooter businesses that provide dockless e-scooter devices to municipalities 
as part of a ride share program. E-scooter users access the devices through a mobile application.  

 Currently, there are no summaries of evidence on the burden, mechanism and type of injuries 
most commonly reported from e-scooter use. There is a need for information specific to e-
scooter injuries and recommendations for safe use of e-scooters to inform potential pilot 
programs and for pilot program evaluation.  

 There is also a need for a summary of recommendations for use (e.g., restricted areas, 
permitted areas, speed limits, user restrictions, etc.) towards informing the implementation of 
local pilot programs from other e-scooter jurisdictions.  

 Two documents have been created to support these needs. This document summarizes the 
evidence on the burden, mechanism and type of injuries most commonly reported in the peer-
reviewed literature. The second document, E-scooter jurisdictional scan: Rideshare program 
policies, summarizes current municipal policies and/or recommendations for e-scooter 
rideshare programs (e.g., restricted areas, permitted areas, speed limits, user restrictions, etc.).  
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Methods 

 A search for published literature was conducted by Public Health Ontario (PHO) Library Services 
on January 14, 2020. The search was conducted in MEDLINE, Embase, CINAHL, ProQuest Public 
Health, Scopus and TRID using relevant vocabulary and subject headings. All database results 
were integrated and duplicates removed. Search terms included, but were not limited to: “e-
scooter,” “power scooter,” “motorized scooter,” “injuries,” “accidents,” “morbidity,” 
“emergency services,” “trauma centre,” “safety” and “public health.” The search strategy is 
available upon request.  

 All titles, abstracts and full text were screened by a single reviewer using inclusion and exclusion 
criteria. Articles were included if they examined burden, mechanism or injury type related to e-
scooter use.  Editorials, letters, commentaries and conference abstracts were excluded. For all 
relevant papers, one PHO staff extracted data and summarized content (see Appendix A for data 
extraction).  
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Findings 

 The search strategy identified 75 articles; 20 articles were relevant and included in this review.2-

21 All of the articles that were included were published in 2019 with the exception of two.11,19 
The majority of articles were from the US: four were national,2,7,10,11 one was from Texas,20 one 
was from Salt Lake City,3 two were from California,12,21 one was from Washington,18 and two 
were from unspecified locations in the US.13,17 There were also four articles from Auckland, New 
Zealand,5,8,9,15 one from Dunedin, New Zealand,4 one from Denmark,6 one from Singapore,14 one 
from Brisbane, Australia16 and one from Israel.19 All studies were retrospective and four were 
case series.13,18,20,21  A summary of the findings for each of these studies can be found in a table 
in Appendix A.  

Mechanisms 
 Across all studies, the mechanisms of injury most commonly reported for e-scooter riders 

included: falls,6,8,12,21 loss of balance/control, 5,9,14,18 collision with a vehicle,5,6,12,14,18,21 collision 
with an object (e.g., pole, gate),6,8,14,18,21 collision with pedestrians,8,14 excessive speed,5,9 road 
condition (e.g., uneven surface),9,14 medical event,8 scooter malfunction8,14 and dual riders.4 

 For non-riders, the mechanisms of injury most commonly reported included being hit/struck by 
a scooter4,12,16,18,21 or tripping over a scooter.6,21 For many studies, helmet use was not 
recorded/documented; where documented, findings show that helmets were rarely worn by e-
scooter riders.3,4,7,8,13,20,21 Eight studies reported that alcohol use3,5,6,8,13,16,20,21  or illicit 
substances6,13 were involved in some cases.  

 Injury Type 
 Commonly-reported injuries, in order from most frequently cited in the included studies were: 

fractures (e.g., including ankle/foot, wrist, femur, tibia, patella, humerus, skull, ribs), lacerations, 
dislocations (e.g., ankle, elbow, chest, femur, foot, knee, shoulder, tibia/fibula, wrist, forearm, 
humerus, pelvis, ribs, head, maxillofacial, wrist), concussions or brain injuries, head injuries, 
sprains/strains, contusions, spinal injuries, intra-cranial hemorrhage, 
internal/abdominal/intrathoracic injuries, dental injuries, abrasions, musculoskeletal/soft-tissue 
injuries, hematoma, chest/torso/thorax injuries, burns, amputations, avulsions and foreign body 
injuries. See Appendix A for a full description of the injury findings.  

Costs Associated with E-Scooter Injuries  
 Three studies from Australia and New Zealand examined health-care costs associated with e-

scooter injuries.5,9,16 Mitchell et al., (2019) found the cost of injuries from e-scooters in Brisbane, 
Australia ranged from $285 to $1,345 per injury (emergency room presentation). The average 
cost per injury presentation was $542.16 Two additional studies examined the costs associated 
with e-scooter injuries in Auckland, New Zealand.5,9 Bekhit et al., (2019) identified 770 patient 
presentations associated with e-scooters during their study period (i.e., September 2018 to April 
2019) and reported the combined cost attributable to those injuries was $608,843 (NZD) for 
Auckland City Hospital and $1,303,155 for the entire region of Auckland.5 Campbell et al., (2019) 
identified 21 e-scooter patients (requiring 23 surgeries) during their study period (i.e., October 
2018 to February 2019) in Auckland, New Zealand.9 They found that the operative cost of the 23 
cases was of $360,557 (NZD).9 These injuries were also associated with a loss of income of 
$44,368, representing a total cost of $404,925 (NZD) or $19,282 (NZD) per person.9 
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Appendix A: Data Extraction Table  

Table 1: Data Extraction Table 

Author 

Jurisdiction, 

Data Source, 

Study Design 

Injury Type Findings/Burden Mechanism of Injury 

Aizpuru 

(2019)2 

National, US 

National 

Electronic Injury 

Surveillance 

System (NEISS) 

(Retrospective 

study) 

 

 

Head injuries, 

fractures (e.g., wrist/ 

lower arm), 

dislocations, 

contusion, 

laceration/ avulsion, 

internal organ injury, 

sprain or strain, 

dental injury, 

concussions, burn, 

hematoma, 

amputation, crush 

 Estimated 32,400 motorized scooter injuries from 2013 to 2017.  

 Estimated incidence did not change significantly over time (i.e., 1.9 
cases/100,000 in 2013 and 2.6 cases/100,000 in 2017).  

 A 77.0% increase in scooter injuries was found for 23 – 39 year olds from 
2016 to 2017.  

 Head injuries were the most common body area injured (27.6%).  

 Fractures or dislocations (25.9%) were the most common diagnosis. 

 The most common site of fracture was the wrist and lower arm (35.4%).  

 There were no deaths.  

 The strongest independent predictor of hospital admission were major 
orthopaedic injury and concussion. 

 Other injuries types: Contusion (25.8%), laceration/avulsion (15.2%), 
internal organ injury (10.9%), other/unreported (10.2%), sprain/strain 
(7.3%), concussion (2.5%), dental injury (0.8%), burn (0.8%), hematoma 
(0.4%), amputation (<0.1%), crush (<0.1%) 

Not reported. 

DiMaggio 

(2019)10 

National, US 

National 

Electronic Injury 

Surveillance 

system (NEISS) 

Concussions, 

fractures, internal 

and soft tissue 

injuries 

 No evidence that powered scooters were more likely to be involved in a 
collision with a pedestrian compared to bicycles [Odds Ratio (OR)= 1.0, 
95% CI 0.3 to 3.1]. 

 The proportions and 95% confidence intervals (CIs) for types of injuries 
due to powered scooters were: Soft tissue injuries 53.6% (51.3 to 55.8), 
fractures 26.5% (24.6 to 28.5), internal injuries 7.5% (6.4 to 8.7) and 
concussions 3.0% (2.3 to 3.8).  

Not reported.  
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Author 

Jurisdiction, 

Data Source, 

Study Design 

Injury Type Findings/Burden Mechanism of Injury 

(Retrospective 

study) 

 Powered scooter injuries are reported to have a higher proportion of 
concussion diagnoses compared to e-bike injuries (3% of scooter injuries 
vs 0.5% of e-bike injuries). 

 During the 18-year study period (2000 to 2017) there were 130,797 
powered scooter injuries (95% CI 121,528 to 140,065) accounting for 5.3 
injuries/10,000 (95% CI 5.0 to 5.7) total US emergency department 
injuries. 

Bresler 

(2019)7 

National, US 

National 

Electronic Injury 

Surveillance 

system (NEISS) 

(Retrospective 

study) 

Fractures, 

lacerations, head 

injuries, concussions, 

foreign body, 

hematoma, dental 

injury, cervical 

strain/sprain  

 Between 2008 and 2017, there were 990 recorded events of craniofacial 
injuries due to motorized scooters (extrapolating to an estimated 32,001 
emergency department visits).  

 The annual incidence tripled over the 10-year period (2008 – 2017) (from 
2,325 (95% CI 1,379 to 3,271) in 2008 to 6,947 (95% CI 4,921 to 8,974) in 
2017.  

 The most common injury type reported was a closed head injury (36.1%) 
followed by lacerations (20.5%). Facial fractures were only present in 
5.2% of cases. 

 The most common fracture sites observed were skull (27%), nose (27%) 
and cervical spine (14%).  

Where helmet use was 

recorded, 66% of patients 

were not wearing a helmet. 

Griffin 

(2008)11 

National, US 

National 

Electronic Injury 

Surveillance 

System (NEISS) 

 

(Retrospective 

Study) 

Concussions, 

contusions, 

lacerations, fracture, 

strains/sprains 

Note: The purpose of the study was to compare demographics and injury 

characteristics between scooter types (electric vs. non-electric), focusing on the 

differences in injury severity. The current study included children ages 12 and 

younger.  

 

Note: It is possible that some injuries classified as related to powered scooters 

may actually be due to street transport motor scooters (i.e., Vespa scooters, 

mopeds and miniature motorcycles—all of which have separate NEISS product 

codes). Previous research suggests that this occurs for approximately 20% of 

injuries classified as related to powered scooters across all ages. 

Not reported. 
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Author 

Jurisdiction, 

Data Source, 

Study Design 

Injury Type Findings/Burden Mechanism of Injury 

 From 2002 to 2006 (in children ages 2 to 12 years) there were 484 
powered scooter-related emergency department visits, representing an 
estimated 15,752 powered scooter-related injuries. 

 Powered scooter-related injuries were over three times more likely to be 
severe (OR 3.57, 95% CI 1.91 to 6.65) compared to non-powered 
scooters. This association was more prominent among females (OR 5.80, 
95% CI 2.02 to 16.63) than males (OR 2.90, 95% CI 1.44 to 5.82). 

 There was a statistically significant association between scooter type and 
body region injured (p =.02), with powered scooter-related injuries 
occurring more frequently to the hip and lower extremities (28.3% vs. 
21.7%) and less frequently to the shoulder and upper extremities (32.9% 
vs. 41.1%) compared to non-powered scooters. 

 For powered scooters, 33.5% of injuries were to the head/neck, 32.9% 
were shoulder and upper extremity injuries, 28.3% were in the hip and 
lower extremity region and 5.3% were trunk injuries. 

 Concussions were diagnosed nearly twice as often for powered scooters 
compared with non-powered scooters (30.8% vs. 16.9%; p =.03) and 
contusions or lacerations were diagnosed less often (58.6% vs. 73.2%; p 
=.03). 

Trivedi 

(2019)a20 

Dallas, Texas 

Baylor 

University 

Medical Center  

(Retrospective 

case series) 

Craniofacial, 

including fracture, 

abrasions, 

lacerations, 

concussions, 

internal/intracranial 

hemorrhage, dental 

injuries  

Note: In Dallas, Texas, standing rental e-scooters have been available for public 

use since July 1, 2018, with four major e-scooter companies in the metropolitan 

area. 

 In the first seven months after the introduction of e-scooters in Dallas, a 
total of 90 patients (56 males, 34 females; mean age 31.8 years) 
presented to the emergency department with an e-scooter-related 
trauma. 

 52 admissions (58% of all admissions) involved injuries to the head and 
face. 

Alcohol use was involved in 

18% of all scooter-related 

trauma admissions. 

No rider reported wearing a 

helmet. 
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Author 

Jurisdiction, 

Data Source, 

Study Design 

Injury Type Findings/Burden Mechanism of Injury 

 Patients had a range of craniofacial trauma, from abrasions, lacerations, 
and concussions to intracranial hemorrhage and Le Fort II and III 
fractures. 

 Of the 52 craniofacial injuries, 30 (58%) were considered severe (i.e., 
fracture, internal hemorrhage, concussion, loss of consciousness), and 22 
(42%) were considered minor (i.e., lacerations, contusion, abrasion, 
dental). 

Badeau 

(2019)3 

Salt Lake City, 

US 

University of 

Utah and Salt 

Lake Regional 

Medical Center  

(Retrospective 

study) 

Head injury, 

musculoskeletal 

injury, superficial 

soft tissue injury 

Note: The 2017 data pre-dated the launch of the e-scooter share/rental 

programs in Salt Lake City and served as a control period. 

 There were eight e-scooter related injuries in 2017 and 50 in 2018.  

 Injury types presented to emergency department in the 2018 period 
included: superficial soft tissue injury (40%), major musculoskeletal injury 
(36%), minor musculoskeletal injury (34%), minor head injury (12%), and 
major head injury (8%).  

16% of patients reported 

alcohol intoxication. 

No patients reported 

wearing a helmet at the time 

of injury. 

Trivedi 

(2019)b21 

California, US 

University of 

California, Los 

Angeles (UCLA), 

Ronald Reagan 

UCLA Medical 

Center and 

UCLA Medical 

Fractures, head 

injuries, contusions, 

sprains, lacerations, 

intracranial 

hemorrhage, 

dislocations, major 

intra-abdominal or 

intra-thoracic 

injuries, cervical 

spine injuries 

 There were 249 patients (mean age 33.7) that presented to the 
emergency department with injuries associated with standing e-scooter 
use during the study period. Over 90% (n=228) were injured as riders and 
8.4% (n=21) as non-riders.  

 27 patients were younger than 18 years (10.8%).  

 Injury types included head injury (n=100, 40.2%), fractures (n=79, 31.7%) 
and contusions, sprains, and lacerations without fracture or head injury 
(n=69, 27.7%).  

 The majority of patients (n=234, 94.0%) were discharged home from the 
emergency department; of the 15 admitted patients, two had severe 
injuries and were admitted to the intensive care unit.  

The most common 

mechanism of injury was a 

fall (183 riders, 80.2%), 

followed by a collision with 

an object (25 riders, 11.0%), 

and being hit by a moving 

vehicle or object (20 riders, 

8.8%). 
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Author 

Jurisdiction, 

Data Source, 

Study Design 

Injury Type Findings/Burden Mechanism of Injury 

Center–Santa 

Monica 

(Retrospective 

cohort/case 

series) 

Injured non-riders reported 

being hit by a scooter (n=11), 

tripping over a scooter in the 

road (n=5) or other. 

10 riders were documented 

as wearing a helmet (4.4% of 

all riders or 11.9% of riders 

whose helmet use status was 

documented).  

12 riders (4.8%) reported a 

blood alcohol level greater 

than 0.05% or physician 

documented intoxication.  

Ishmael 

(2019)12 

California, US 

Three trauma 

centres in Los 

Angeles 

(Retrospective 

study) 

Fractures (various 

locations, including 

hip fractures), 

ligament ruptures, 

dislocations,  

contusions, sprains, 

and lacerations  

 There were 75 operative injuries identified in 73 patients during the 
study period. 

 The most common injuries included head injuries (40.2%), fractures 
(31.7%) and contusions, sprains, lacerations without fracture or head 
injury (27.7%). 

 The majority of patients (n= 42, 57.5%) had lower extremity injuries; 32 
patients (43.8%) had upper extremity injuries, one patient had both 
upper and lower extremity injuries. Nine patients (12.3%) were reported 
to have open fractures. 

 There were seven hip fractures reported in patients with an average age 
of 42.4 years (range 28 to 68 years).  

 The majority of patients were e-scooter riders (n= 71, 97.3%) of 73 
patients, and two (2.7%) were pedestrians who were hit by e-scooters. 

E-scooter riders were struck 

by automobiles in eight 

cases. The remaining 65 

cases were due to falls from 

e-scooters. 

Two patients were struck by 

e-scooter riders and 

sustained injuries requiring 

operation. 

There were four underage 

riders and two pedestrians in 
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Author 

Jurisdiction, 

Data Source, 

Study Design 

Injury Type Findings/Burden Mechanism of Injury 

 There were 68 patients with fractures and/or dislocations, and the 
remaining five patients reported anterior cruciate ligament (ACL) 
ruptures. 

the cohort, suggesting that 

rules are not always 

followed. 

Schlaff 

(2019)18 

Washington, US 

 

George 

Washington 

University 

Hospital 

(Case Series) 

Brain and spinal 

injuries, including, 

subarachnoid 

hemorrhage, 

vertebral 

compression 

fracture, skull 

fracture, central cord 

syndrome 

 

Note: From September 2017 through November 2018, Washington, DC launched 

a 15-month dockless e-scooter pilot program to allow for the rapid entry and 

growth of e-scooters within the metropolitan area. 

 There were 13 patients reported to have sustained injuries serious enough to 
require neurosurgical consultation, including one patient whose symptoms 
required procedural intervention by a neurointerventional radiologist. 
Another patient was pronounced dead soon after arrival to the hospital. 

One patient collided with the 

rear end of another vehicle. 

One patient struck a 

pedestrian with an e-

scooter. 

One patient slammed into a 

gate and fall over the 

handlebars. 

One patient lost balance and 

fell off the e-scooter. 

Nellamattath

il (2019)17 

US, (Specific 

location not 

reported) 

(Retrospective 

study) 

Fractures, 

dislocations 

(locations included 

ankle, elbow, chest, 

femur, foot, knee, 

shoulder, 

tibia/fibula, wrist, 

forearm, humerus, 

pelvis, ribs, head, 

maxiofacial, wrist) 

E-scooters were first introduced to the area on September 1, 2018. 

 There were a total of 54 patients (radiology imaging reports) presenting 
with musculoskeletal injuries; the majority reported in the upper 
extremity.  

 There were no cases of visceral or neurotrauma injury. 

 Injuries included: eight upper extremity fractures/dislocations, three 
lower extremity fractures, two rib fractures and one nasal bone fracture. 

 One patient suffered two separate upper extremity injuries and three 
patients required surgery. 

Not reported. 
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Kobayashi 

(2019)13 

US, (Specific 

location not 

reported)  

(Retrospective 

case series) 

Fractures, 

intracranial 

hemorrhage, 

homothorax, cervical 

spine injuries 

 There were 103 patients admitted (hospitalized) during the study period, 
and monthly admissions increased significantly over time. 

 Extremity fractures were the most frequently reported injury (42%), 
followed by facial fractures (26%) and intracranial hemorrhage (18%).  

 Lower extremity fractures of the tibia, fibula, and medial and lateral 
malleoli were the most frequent. Upper extremity fractures of the 
clavicle, scapula, radius, and ulna were also common. Facial fractures 
were the second most common injury found in this population, occurring 
in 27 patients (26%) of whom eight (30%) had mandible fractures. 

 Median Injury Severity Score was 5.5 [Interquartile range (IQR) 5–9].  

 One-third of patients (n=34) required surgical intervention, the majority 
were open fixations of the extremities and facial fractures.  

 Intracranial hemorrhage (ICH) occurred in 19 patients (18%). 

 Other significant injuries included one hemothorax requiring chest tube 
placement, two splenic lacerations (one Grade 1, one Grade 2), one 
Grade 2 renal injury, and one multi-level cervical spine injury. 

 No patients died during the study.  

Alcohol and illicit substance 

use among patients was 

common (e.g., 79% of 

patients were tested for 

alcohol and 48% had a blood 

alcohol level >80 mg/dL. 60% 

of patients had a urine 

toxicology screen, of which 

52% were positive.) 

Helmet use was extremely 

rare.  

 

Beck (2019)4 Dunedin, New 

Zealand 

Dunedin 

Hospital 

(Retrospective 

cohort study) 

Head injury, 

musculoskeletal 

injuries (e.g., 

contusions, sprains 

and lacerations, 

fractures, 

dislocations 

Note: E-scooters were introduced in Dunedin, NZ in January, 2019.  

 In 2018 (pre-introduction of e-scooters in Dunedin), there were no e-scooter 
related emergency department presentations identified. 

 In 2019, there were 56 e-scooter related emergency presentations (p 
<0.001) representing 54 events. 

 The majority of e-scooter presentations were for minor injuries. 
Fractures or dislocations were found in 17 (32%) patients and 14 (26%) 
patients had a head injury, one of which was severe. Isolated minor 
musculoskeletal injuries were seen in 25 (46%) patients.  

 On average, one emergency department bed was occupied by an e-
scooter patient for 2 h and 44 min each day during the six-week study 
period in 2019.  

One patient was a non-rider 

(struck by scooter).  

Of the 53 patients injured 

while riding, four (8%) of 

were dual riders. 

Helmet use was documented 

in 11 (21%) of 53 cases. Of 

these, one used a helmet 
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and 10 (91%) did not use a 

helmet.  

Mayhew 

(2019)15 

Aukland, New 

Zealand 

Auckland City 

Hospital PACS 

(Picture archive 

communication 

system) 

(Retrospective 

study) 

Fractures, 

dislocations, spinal 

injuries, concussions, 

extra-dural bleeding, 

facial/skull fractures, 

soft tissue injuries, 

chest injury 

Note: The first shared e-scooter company was introduced to Auckland, NZ on 

October 15, 2018. 

 64 patients met the inclusion criteria, only one of these was prior to 
introduction of shared e-scooters on October 15, 2018. 

 There were 27 limb fractures, three dislocations, a fractured spine, and 
12 patients with concussion. 

 One extra-dural bleed, nine facial/skull fractures and multiple soft tissue 
injuries. 

 25.4% of patients required surgery. 

Not reported.  

Bekhit 

(2019)5 

Aukland, New 

Zealand 

Accident 

Compensation 

Corporation 

(ACC) Claims 

data and 

Auckland City 

Hospital Data 

(Retrospective 

Study) 

Lacerations, 

concussions, brain 

injuries, fractures, 

burns, dental 

injuries, soft tissue 

injuries 

 770 patient presentations associated with e-scooters were identified 
during study period. 

 246 hospital presentations used a total of 5,569 hospital bed-hours with 
75 patients (30.5%) requiring admission and inpatient care. 

 Of the hospital presentations, 49 patients (19.9%) required at least one 
operation, and 105 (42.7%) required specialist follow up care.  

 The estimated injury rate was 60 per 100,000 trips and hospital 
presentation rate was 20 per 100,000 trips.  

 The combined cost attributable to these injuries was $608,843 (NZD) for 
Auckland City Hospital and $1,303,155 for the whole Auckland region. 

 Most common injuries were lacerations and soft tissue injuries.  

 Five percent of all injuries were reported to be a concussion or brain 
injury.  

 99 (40.2%) hospital presentations involved at least one fracture, with a 
total of 132 fractures in 99 presentations. 

26.8% of injuries were 
thought to be associated 
with alcohol use. 
 

Of the 246 hospital 
presentations, over 90% 
were recorded as loss of 
balance, including injuries 
related to excessive speed.  
 
1.6% of presentations were 
caused by a vehicle collision. 
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Brownson 

(2019)8 

Auckland, New 

Zealand 

Auckland City 

Hospital  

(Retrospective 

Study) 

Contusions, 

abrasions, 

lacerations, 

fractures, 

dislocations, sprains, 

and concussions, 

intra-cerebral 

hemorrhage 

Note: The first shared e-scooter company was introduced to Auckland on 

October 15, 2018. 

 Between October 15, 2018 and February 22, 2019, there were 180 patients 
identified from emergency department records, 60.0% were male. 

 Common injuries included contusions, abrasions and lacerations (65.6%), 
fractures (41.7%) and head injuries (17.2%). One in five patients (22.2%) 
required surgical intervention.  

 Injury location: 17.2% head, 10.6% face, 3.3% chest, 51.1% extremities, 
65.6% external. 

 

Of all patients, 23.3% had 

consumed alcohol.  

Of those with head injuries; 

41.9% had consumed 

alcohol. 

For the majority of patients 

(140/180, 77.8%) helmet use 

was not documented. 

Of those documented, three 

patients (1.7%) wore a 

helmet (one was a 

workplace hard hat).  

The mechanisms of injuries 

reported included: isolated 

fall, scooter malfunction, 

collision with a vehicle, 

pole/bus stop, or pedestrian, 

and medical event. 

Campbell 

(2019)9 

Auckland, New 

Zealand 

Fractures (e.g., 

ankle/foot, wrist, 

 From October, 2018 to February, 2019, there were 21 patients requiring 23 
operations as a direct result of e-scooter use. 

 All operations carried out were for fracture fixation: six ankles/foot, five 
wrists, two femurs, five tibias, two patellas and one humeral fracture. The 

14/21 patients sustained 

injuries from losing control 

due to travelling at high 

speed or the e-scooter 
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Auckland City 

Hospital 

Orthopaedic 

Department 

(Retrospective 

study) 

femur, tibia, patella, 

humerus) 

Injury Severity Scores (ISS) ranged from four to 13, where the median score 
was nine for isolated serious fractures. 

 Overall, these 23 cases cost a total of $360,557. The extrapolated loss of 
income was $44,368 secondary to these injuries. This represents a total 
economic cost of $404,925, or $19,282 per person. 

 The summative anaesthetic, theatre suite and stating costs of these 
operations was $162,901. 

 Implants required to fix the fractures totalled $39,898.  

 93 inpatient nights and 61 follow-up clinic appointments were required 
incurring an additional expense of $141,639 and $16,119 respectively.  

wheel(s) getting caught on 

an uneven surface. 

Blomberg 

(2019)6 

Denmark 

Contacts to the 

Copenhagen 

EMS 

(Retrospective 

cohort study) 

Contusions, sprains 

and lacerations, 

head injury, 

intracranial 

hemorrhage, 

fractures, 

dislocations 

Note: The e-scooter sharing program was launched in Denmark in January, 2019. 

 This study reports that riders of e-scooters sustained facial bruising and 
lacerations requiring sutures.  

 The proportion of non-riders injured by e-scooters was 17%. 

 The most common injuries reported were contusions, sprains and 
lacerations (without minor head injury). 

 Distal upper extremity injuries occurred in 23 (20.5%) e-scooter riders.  

Riders of e-scooters were 

likely to be under the 

influence of alcohol or drugs. 

Injured non-riders of e-

scooters were mostly elderly 

people who tripped over 

scooters. 

Among riders, the most 

common injury was from 

falling off the scooter 

(86.6%). 

A few riders collided with an 

object (4.5%) and the rest 

were hit by a vehicle or 

moving object (8.9%). 
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Liew (2019)14 Singapore 

Singapore 

General 

Hospital 

(Retrospective 

study) 

Soft tissue injuries 

such as contusions, 

abrasions and 

lacerations, and 

extremity injuries 

(e.g., fractures or 

dislocations) 

 There were 36 e-scooter related emergency room visits. 

 There was a 2.3-fold increase in the number of e-scooter injury cases 
from 2015 to 2016. In 11 (30.6%) cases, another road user was 
implicated.  

 There were two cases that reported the use of protective equipment. 

 External injuries were most common (72.2%), followed by extremity 
injuries (33.3%).  

 External injuries included soft tissue injuries such as contusions, 
abrasions and lacerations, followed by extremity injuries involving 
fractures or dislocations. 

 There were nine patients that were admitted to hospital with three 
requiring surgery. The median length of stay was two (range 1–6) days. 

Cause of injury: Rider (e.g., 

loss of balance/control) 

(38.9%), collision with 

vehicle (27.8%), collision 

with object (e.g., lamppost, 

kerb) (16.7%), road condition 

(e.g., slope, uneven surface) 

(11.1%), collision with 

person (2.8%), device (e.g., 

brake failure) (2.8%). 

Mitchell 

(2019)16 

Brisbane, 

Australia 

Royal Brisbane 

and Women’s 

Hospital 

Emergency and 

Trauma Centre 

(Retrospective 

study) 

Contusions, 

abrasions, fractures, 

dislocations, minor 

head injury, 

strains/sprains, 

thorax injury 

(including rib 

fractures) 

Note: The e-scooter sharing program began in November 2018 in Brisbane, AUS 

(the results are from the first two months following the introduction). 

 The incidence of e-scooter presentations during the two-month period was 
~23/10,000 emergency presentations (n= 54). 

 In the first month of the e-scooter program, 29 e-scooter related 
presentations were identified (compared to 1 presentation during the same 
period in 2017). 

 The presence of a helmet reduced the odds of suffering a head injury (OR 
0.18, 95% CI 0.04 to 0.83). Twenty percent (n= 11) of the patients were 
reported not wearing a helmet at the time of the incident and 46% (n= 
25) were wearing a helmet. The presence of a helmet was not 
documented in 33% of cases (n= 18). 

 The most common types of injuries were contusions/abrasions and 
fractures/ dislocations. 

 Most common locations of injuries were upper limb and head injuries. 

 Six patients required surgery and 15 patients needed outpatient follow-
up.  

Alcohol was involved in 27% 

of cases. 

Helmets were worn in 46% 

of the cases presented to 

hospital.  
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 There were no deaths.  

 Average patient cost per presentation was $542 (ranged from $285 - 
$1345). 

 The report of alcohol use did not increase the odds of admission (OR 
1.25, 95% CI 0.17 to 9.01) or operative management (OR 2.14, 95% CI 
0.34 to 13.42). 

Siman-Tov 

(2017)19 

Israel 

Israel National 

Trauma Registry 

(Retrospective 

study) 

Injuries to the head, 

face, neck, spine, 

back, torso, or 

extremities, 

traumatic brain 

injuries 

 Note: This study analysed e-bike and e-scooter riders together. 

 During the study period (January 1, 2013 to December 31, 2015) there 
were 27,733 hospitalized patients due to road traffic collisions. Among 
them, 795 (2.9%) patients were hospitalized due to involvement with an 
e-scooter (n=68, 8.6%), or both e-scooters and e-bikes (n=3, 0.3%). 

 There were no e-scooter deaths. 

Not reported. 
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