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ABSTRACT

Introduction: Electric scooters and electric bicycles have expanded rapidly in United States cities, and emergency department survei-
llance points to a growing injury burden, but their comparative national trajectory through 2024 is not well quantified. Methods: This
retrospective cross-sectional study analyzed the National Electronic Injury Surveillance System, a probability sample of United States
emergency departments, from 2017 through 2024. Cases were identified with narrative keywords and product codes for powered scooters
and electric bicycles. National estimates and proportions were computed with survey weights and a design-based variance estimator,
with 95% confidence intervals. Results: A total of 12,754 e-scooter and 7,141 e-bike visits were identified, representing national estimates
of 456,126 and 285,075 emergency department visits. Annual e-scooter estimates climbed from 18,644 in 2017 to 126,420 in 2024 (578%)
and e-bike estimates from 12,015 to 88,429 (636%). Median age was 27 years for e-scooters and 31 years for e-bikes, and 63.3% and 71.5% of
patients were male. Fractures accounted for 27.0% and 22.1% of injuries, and hospital admission for 11.0% and 12.0%. Conclusions: Emer-
gency department injuries from e-scooters and e-bikes increased sharply from 2017 to 2024 and show device-specific age and injury
profiles, which supports targeted prevention.

Keywords: electric scooter; electric bicycle; emergency department; injuries; NEISS; micromobility.

RESUMEN

Introduccién: Los patinetes y las bicicletas eléctricas se han extendido con rapidez en las ciudades de Estados Unidos y la vigilancia de
urgencias apunta a una carga creciente de lesiones, pero su trayectoria nacional comparada hasta 2024 no esta bien cuantificada. Méto-
dos: Estudio transversal retrospectivo del National Electronic Injury Surveillance System, muestra probabilistica de urgencias de Estados
Unidos, 2017-2024. Los casos se identificaron con palabras clave de la narrativa y cédigos de producto de patinetes motorizados y bicicletas
eléctricas. Las estimaciones y proporciones se calcularon con ponderadores muestrales y varianza basada en el disefio, con intervalos
de confianza del 95%. Resultados: Se identificaron 12.754 visitas por patinete eléctrico y 7.141 por bicicleta eléctrica, que representan 456
126 y 285 075 visitas a urgencias. Las estimaciones anuales de patinetes ascendieron de 18 644 en 2017 a 126 420 en 2024 (578%) y las de
bicicletas eléctricas de 12 015 a 88 429 (636%). La mediana de edad fue de 27 afios en patinetes y 31 en bicicletas; el 63,3% y el 71,5% eran
hombres. Las fracturas supusieron el 27,0% y el 22,1% de las lesiones, y la hospitalizacion el 11,0% y el 12,0%. Conclusiones: Las lesiones por
patinetes y bicicletas eléctricas atendidas en urgencias aumentaron de forma marcada entre 2017 y 2024 y muestran perfiles de edad y
de lesion especificos de cada dispositivo.

Palabras clave: patinete eléctrico; bicicleta eléctrica; servicio de urgencias; lesiones; NEISS; micromovilidad.
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INTRODUCTION

Shared electric scooters and electric bicycles have become common features of urban mo-
bility in the United States since the first dockless scooter fleets appeared in 2017. Cities adopted
these devices as instruments for short trips, first- and last-mile connections, congestion relief, and
lower-carbon travel, and their use has grown in parallel with public investment in cycling infras-
tructure and dedicated lanes.

By the early 2020s, shared and privately owned e-scooters accounted for tens of millions of
trips annually in the largest metropolitan areas, and several states reported e-bike purchases rising
faster than any other vehicle category. Electric bicycle sales, in particular, expanded sharply during
and after 2020, outpacing conventional bicycle sales in several national markets and attracting
riders who had not previously cycled for transport. This rapid diffusion has not been free of cost.

Emergency department surveillance shows a rising volume of injuries associated with the-
se devices, and national analyses now treat micromobility trauma as an emerging public health
problem rather than an isolated urban novelty.(1,2)Unlike conventional bicycles, e-scooters expose
riders to small wheels, a standing posture, and forward ejection over the handlebars, often without
helmets, while e-bikes combine bicycle ergonomics with motorized acceleration, higher mass, and
greater speed.(3,4)

These mechanical differences imply that the two devices may produce different injury profiles,
yet they are frequently grouped together in policy and surveillance reporting, which can obscure
where prevention should be directed. The regulatory response has been similarly fragmented:
helmet mandates, speed limits, and age restrictions vary across states and cities, and no single
national standard governs the design or operation of either device. Reliable national estimates of
injury burden are a prerequisite for that regulation, because they establish the size and composi-
tion of the problem that policy must address.

Available estimates anticipate a steep upward pattern for both devices. National surveillance
identified roughly 4,600 electric scooter injuries in 2014 and about 29,000 in 2019, a rise that coin-
cided with the rollout of shared fleets.(1)

Federal reports from the Consumer Product Safety Commission place micromobility injuries
in the tens of thousands per year by 2021 and note that e-scooter and e-bike cases carry a meanin-
gful share of fractures and hospitalizations.(4)

A national comparison of electric and conventional scooters and bicycles found that electric
devices carry a higher risk of hospitalization than their non-motorized counterparts.(5)

Subsequent analyses of the same system report that electric bicycle injuries have increased
faster than injuries from conventional bicycles, with fractures and hospital admissions rising most
among adults.(6,7)

Head and neck injuries from powered scooters and e-bikes follow a similar trajectory, and
they concentrate in young men for scooters and in older riders for e-bikes.(8,9)

Pediatric series add that fractures from powered scooters have climbed among children and
adolescents even as conventional scooter injuries have stabilized.(10)

Regional surveillance in lllinois and state-level studies confirm the same direction at sub-
national scales.(11)The expected pattern, therefore, is one of accelerating national counts for both
devices, with e-scooter injuries skewed toward younger adults and e-bike injuries toward midd-
le-aged and older riders.

Most national studies have examined a single device, a shorter window, or a period ending
before 2023, so the comyparative trajectory of e-scooter and e-bike injuries across the full adoption
period remains uncertain.(2,12)

The years after 2020 are particularly informative because they capture the pandemic shift
toward e-bike commmuting and the return of shared scooter fleets, yet they are the least represented
in the published record. A direct comparison of the two devices over the same recent interval, with
consistent case definitions and design-based national estimates, would clarify whether prevention
resources should be allocated differently to each device.

This study aimed to estimate national counts of e-scooter and e-bike emergency department
visits in the United States from 2017 through 2024, to describe their trajectory, to characterize the
injuries and age groups that predominate for each device, and to compare the likelihood of hos-
pital admission between them.
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METHODS

Study design

This retrospective cross-sectional analysis used the National Electronic Injury Surveillance
System (NEISS), a probability sample of hospital emergency departments in the United States and
its territories operated by the Consumer Product Safety Commission.(13)The study period covered
January 1, 2017, through December 31, 2024, and the reporting followed the STROBE recommen-
dations for observational studies of routine surveillance data.

Data source

NEISS collects de-identified records of emergency department visits associated with consu-
mer products or recreational activities from approximately 100 hospitals sampled within five strata
defined by size and geography, and assigns a sample weight that scales each record to a national
estimate.(13)

The weight reflects the inverse probability of hospital selection within each stratum, so that
the sum of weights for a given diagnosis or product approximates the national number of visits.
Each record includes the treatment date, patient age and sex, the primary body part and diagno-
sis, the disposition, up to three product codes, and a free-text narrative describing the injury. The
annual public files were obtained from an open consolidated Parquet mirror of the NEISS records
(Layered-Labs/neiss-injury-data, Hugging Face), which concatenates the CPSC annual files for
2005 through 2024.(14)

Case identification

E-scooter cases were defined as records whose narrative text matched electric scooter, e-scoo-
ter, motorized scooter, or powered scooter, including ride-share and rental scooters and common
brands, or whose product code was 5042(scooters and skateboards, powered, used from 2017
through 2019)or 5022 (scooters, powered, used from 2020 onward). E-bike cases were defined as
records whose narrative matched e-bike, electric bicycle, or power-assisted bicycle, or whose pro-
duct code was 5045(electric bicycles, present in the 2024 file).

Records whose narrative indicated a moped, motorcycle, dirt bike, gas-powered vehicle,
mobility scooter, wheelchair, all-terrain vehicle, hoverboard, skateboard, or golf cart were excluded
from the corresponding group, because these devices are distinct from e-scooters and e-bikes
and would otherwise be captured by the same product codes. Fifty-nine records that met both
definitions were excluded from the device-specific comparisons. The product codes and the 2020
change from 5042 to 5022 follow the NEISS coding manual, and the case definition was applied
identically to all years so that the trend does not simply reflect a change in coding.(13)

Variables

Year was derived from the treatment date. Age was recorded in years for patients aged two
years or older and in months for younger children, and was grouped as O to 17, 18 to 34, 35 to 54,
and 55 or more years. Sex was classified as male or female. Primary diagnosis was grouped into
fracture (code 57), contusion or abrasion (53), strain or sprain (64), laceration (59), internal organ
injury (62), concussion (52), and other, following the NEISS diagnosis codes.(13)

Primary body part was grouped into head, face, or neck (codes 75, 76, 77, 88, 89, and 94); upper
extremity (30, 80, 32, 33, 34, 82, and 92); lower extremity (81, 35, 36, 37, 83, and 93); trunk (31, 79, and
38); and other. Disposition was classified as hospitalized (code 4), treated and released (code 1), or
other, which included transfer, observation, leaving without treatment, and death.(13)

Statistical analysis

All analyses incorporated the NEISS sample weight, with variance estimated from the stra-
tified one-stage cluster design using stratum and hospital (primary sampling unit) identifiers.(13)
For each national total, the hospital-level weighted sums were computed within each stratum and
the standard Taylor-series formula for a stratified one-stage cluster sample was applied. Annual
national estimates and 95% confidence intervals were computed for each device, and Figure 1 plots
these estimates against year.

A weighted least-squares regression of the annual estimates on year, with inverse-variance
weights, estimated the average annual change and its p value. Pooled 2017 to 2024 totals and
category proportions used year and stratum as stratification variables and hospital as the primary

https://doi.org/10.62486/tms2025153 3


https://doi.org/10.62486/tms2025153

Chacoén Guerrero et al. SAP Transport, Mobility & Society. 2025;4:153

sampling unit, so that between-year sampling variation contributed to the pooled confidence
intervals. Category proportions were estimated with a ratio estimator and its linearized variance.

Figure 2 plots the weighted age distribution of each device, Figure 3 the diagnosis distri-
bution, and Figure 4 the body region distribution. Table 1 reports the exact annual estimates and
confidence intervals that underlie Figure 1, and Table 2 the exact percentages and confidence
intervals that underlie Figures 2 to 4 and the disposition analysis. The difference in hospital ad-
mission between devices was tested with a design-based ratio estimator for the difference of two
proportions. As a sensitivity analysis, e-scooter totals were re-estimated from narrative text alone,
without product codes, to assess how much the estimates depended on the coding scheme.

Records with missing sample weights, which occurred in a subset of the 2024 file, were
excluded from the weighted estimation. The analysis script was executed twice and produced
identical metric files, confirming the reproducibility of the estimates; a two-sided significance level
of 0.05 was used.

Data quality and missing values

Records with missing sample weight, stratum, or primary sampling unit identifiers were ex-
cluded from the weighted estimation because they cannot contribute to a design-based national
estimate.

These records were concentrated in the 2024 file and represented a small fraction of that
year's total; their exclusion is reported in the statistical analysis. Narrative fields were reviewed to
confirm that the keyword patterns captured the intended devices and that the exclusion terms re-
moved mopeds, mobility scooters, and similar products, and a random sample of classified records
was inspected against the source narratives. Age values coded in months for children younger than
two years were converted to years before grouping, and records with an implausible or missing
age were left out of the age distribution but retained in the overall totals.

Ethical considerations

The study used de-identified, publicly available surveillance data and did not require insti-
tutional review.

RESULTS

The sample contained 12,754 e-scooter and 7,141 e-bike injury visits between 2017 and 2024,
and 59 additional records that met both definitions were excluded from the device-specific com-
parisons. The national estimate of e-scooter injuries climbed from 18,644 in 2017 to 126,420 in 2024,
arise of 578% (Figure 1). The estimate reached 28,450 in 2018 and 43,391 in 2019, and the 2019 value
had nearly tripled by 2024.

Figure 1. Annual national estimates of emergency department visits for e-scooter and e-bike injuries,
United States, 2017-2024.
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The trajectory paused in 2020, when the estimate of 40,968 fell below the 2019 value, and
then resumed growth through 59,775 in 2021, 66,099 in 2022, and 72,378 in 2023 (Table 1). The e-bike
estimate rose 636% over the same period, from 12,015 in 2017 to 88,429 in 2024. The e-bike curve
remained near 11,757 in 2018, reached 16,776 in 2019, and then accelerated to 24,615 in 2020, 30,558
in 2021, 46,262 in 2022, and 54,663 in 2023.

The average annual change was 9,646 visits for e-scooters (p = <0.001) and 5,876 visits for
e-bikes (p = 0.006). Across the full period, the pooled estimate was 456,126 e-scooter visits (95% Cl
392,462-519,789) and 285,075 e-bike visits (95% Cl 249,662-320,489). The e-bike estimate exceeded
the e-scooter estimate in no single year, although the gap narrowed from 2022 onward. The con-
fidence intervals for 2024 were wider than for the preceding years (Table 1).

Table 1. Annual national estimates of emergency department visits for e-scooter and e-bike injuries,
United States, 2017-2024.

SEED E-st;ooter E-scooter 95% E-scooter 95% E-.bike E-bike 95% CI E-bike 95% CI
estimate Cl lower Cl upper estimate lower upper
2017 18,644 14,323 22,965 12,015 9,231 14,799
2018 28,450 19,803 37,096 1,757 8,719 14,794
2019 43,391 28,590 58,192 16,776 12,760 20,792
2020 40,968 25,087 56,848 24,615 17,619 31,611
2021 59,775 41,716 77,835 30,558 20,593 40,522
2022 66,099 48,742 83,457 46,262 28,577 63,948
2023 72,378 56,140 88,617 54,663 38,578 70,749
2024 126,420 75,457 177,384 88,429 66,040 110,818

The age distribution differed between devices (Figure 2).

Figure 2. Age distribution of e-scooter and e-bike emergency department visits, United States, 2017-
2024,
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E-scooter injuries clustered in young adults, with 35.0% of cases among patients aged 18 to 34
years, whereas e-bike injuries spread more evenly across adulthood and peaked in patients aged
55 years or older at 28.4% (Table 2).

The modal age group was 18 to 34 years for e-scooters and 55 years or older for e-bikes. Chil-
dren and adolescents accounted for 22.7% of e-scooter and 24.3% of e-bike cases, and adults aged
35to 54 years for 22.8% and 23.7%. The median age was 27 years for e-scooter riders and 31 years for
e-bike riders. Males predominated in both groups, at 63.3% of e-scooter and 71.5% of e-bike cases,
and females represented 36.6% and 28.4%; the male predominance was stronger for e-bikes, and
the female share of e-scooter injuries was the larger of the two.
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Fractures were the leading diagnosis in both devices, at 27.0% of e-scooter and 22.1% of e-bike
injuries (Figure 3). Contusions and abrasions accounted for 19.0% and 17.1%, and lacerations for 13.0%
and 14.0% (Table 2). Strains and sprains were less frequent, at 6.7% and 7.3%. Internal organ injuries
accounted for 11.7% and 11.4% of cases, and concussions for 2.4% and 1.8%. The residual diagnosis
category was the second largest for e-bikes, at 26.3%, and accounted for 20.3% of e-scooter cases.

Table 2. Characteristics of e-scooter and e-bike emergency department visits, United States, 2017-2024.

Figure 3. Diagnosis distribution of e-scooter and e-bike emergency department visits, United States,

Characteristic E-scooter % (95% Cl) E-bike % (95% Cl)
Age group (years)
0-17 22.7 (19.8-25.6) 24.3 (21.8-26.8)
18-34 35.0 (32.3-37.7) 23.6 (20.9-26.2)
35-54 22.8 (20.9-24.7) 23.7 (22.1-25.3)
55+ 19.4 (17.4-21.5) 28.4 (25.9-30.9)
Sex
Male 63.3 (61.2-65.3) 71.5 (69.4-73.5)
Female 36.6 (34.6-38.6) 28.4 (26.4-30.4)
Diagnosis
Fracture 27.0 (25.5-28.4) 221 (20.7-23.4)
Contusion/abrasion 19.0 (17.5-20.5) 17.1 (15.7-18.5)
Strain/sprain 6.7 (5.9-7.4) 7.3 (6.5-8)
Laceration 13.0 (12.2-13.8) 14.0 (13.0-15.1)
Internal organ injury 1.7 (10.7-12.7) 1.4 (10.2-12.7)
Concussion 2.4 (2.0-2.8) 1.8 (1.4-2.2)
Other 20.3 (19.0-21.6) 26.3 (24.5-28.2)
Body region
Head/face/neck 331 (31.2-35.0) 29.0 (27.7-30.4)
Upper extremity 28.2 (26.9-29.5) 235 (22.2-24.8)
Lower extremity 26.0 (24.7-27.4) 26.3 (24.8-27.8)
Trunk 1.1 (10.3-11.9) 18.0 (16.6-19.3)
Other 1.5 (1.3-1.8) 32 (2.7-3.8)
Disposition
Hospitalized 11.0 (9.7-12.2) 12.0 (9.9-14.2)
Treated and released 84.0 (82.7-85.4) 83.0 (81.0-84.9)

2017-2024.
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The distribution of body regions mirrored the diagnosis pattern (Figure 4). Head, face, or
neck injuries accounted for 33.1% of e-scooter and 29.0% of e-bike cases (Table 2). Upper extremity
injuries were present in 28.2% and 23.5%, and lower extremity injuries in 26.0% and 26.3%. Trunk
injuries were more frequent in e-bike cases, at 18.0% versus 11.1%. The remaining body regions ac-
counted for 1.5% and 3.2%.

Figure 4. Body region distribution of e-scooter and e-bike emergency department visits, United States,
2017-2024.
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The proportion hospitalized was 11.0% for e-scooters and 12.0% for e-bikes, and the proportion
treated and released was 84.0% and 83.0% (Table 2). The remaining cases were transferred, obser-
ved, or left without being seen. The difference in hospitalization of -1.1 percentage points (95% Cl
-2.8 to 0.6) was not statistically significant (p = 0.218).

The sensitivity analysis restricted to narrative text without product codes produced a pooled
e-scooter estimate of 88,831 visits, and the annual series retained the same direction and growth
as the primary definition. This estimate was lower than the primary pooled estimate, as expected
from the removal of code-identified cases.

DISCUSSION

The main finding is a steep and sustained rise in emergency department injuries from both
e-scooters and e-bikes between 2017 and 2024, with e-scooters contributing more visits overall and
e-bikes growing at a slightly faster relative pace. The two devices also produced distinct profiles:
e-scooter injuries concentrated in young adult men with fractures and head and neck injuries,
whereas e-bike injuries spread across a broader age range and carried a similar likelihood of hos-
pital admission.

The growth pattern is consistent with earlier national surveillance. The estimated incidence
of electric scooter injuries in the United States rose from 2014 to 2019 and was attributed to the
expansion of shared fleets,(1)and national analyses through 2022 found a continuing increase in
powered scooter and e-bike injuries.(2,15)

Single-city studies of dockless rental scooters in large United States metropolitan areas do-
cumented the same influx of injured riders soon after fleet launch, with young adult men overre-
presented.(16,17)

Orthopaedic series from level | trauma centers likewise described a rapid rise in e-scooter
fractures as the devices became available.(18,19)

The temporary decline in e-scooter visits observed in 2020 coincides with pandemic mobili-
ty restrictions and the interruption of shared services, a pattern also reported for fracture injuries
associated with alternative transport during COVID-19.(20)

The uninterrupted rise of e-bike injuries across the same period is consistent with the pan-
demic surge in e-bike sales and use documented in national data.(6,7)
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International evidence from China, where e-bikes have been established for decades, shows
that e-bike crashes are a leading source of two-wheeled road injury, and systematic reviews there
link higher speeds and mixed traffic to more severe outcomes than pedal bicycles.(21)

Comparisons from Europe and Australia describe the same secular increase in e-scooter
trauma after fleet introductions, which suggests that the United States pattern reflects a general
property of device adoption rather than a local anomaly.(22,23)

Oslo, Helsinki, and several German cities reported steep increases in e-scooter and e-bike
emergency presentations after the arrival of shared fleets, with injury severity that closely resem-
bles the present estimates.(24-26)

The magnitude of the burden is consistent with the federal estimates that anchor this li-
terature. The Consumer Product Safety Commission reported that e-scooter and e-bike injuries
together reached tens of thousands of emergency department visits per year by 2021, and the
present pooled estimate of more than 700,000 visits across eight years falls within the same order
of magnitude while extending the series to 2024.(4)

The difference in totals between devices is also consistent with recent national comparisons,
which find more scooter-related visits than e-bike visits but a faster growth rate for e-bikes.(2,15)

These correspondences increase confidence that the narrative-based case definition captu-
red the intended population despite the absence of a single consistent product code across the
period, and they imply that the annual totals reported here can be interpreted as national burdens
rather than as idiosyncratic samples.

Comparability with earlier estimates is limited by differences in case definitions. Earlier esti-
mates used narrative terms alone, product codes alone, or a combination of the two, which produ-
ces different point estimates for the same year even when the underlying data are identical.(2,15)

The present approach of combining narrative and product codes, while excluding non-elec-
tric lookalikes, was intended to maximize sensitivity in the early years and specificity throughout,
and the close agreement with the Consumer Product Safety Commission figures for overlapping
years supports this choice.(4)

Readers comparing these numbers with single-city or single-year series should account for
those definitional differences, which affect the level of each estimate more than the shape of the
trend.

The age distributions align with prior work but sharpen the contrast between devices. The
clustering of e-scooter injuries in young adults matches single-center and multicenter series that
place most injured riders between 18 and 34 years.(27,28)

The older profile of e-bike riders, with more than one quarter aged 55 years or older, is consis-
tent with national age-specific analyses showing that e-bike injury growth is fastest in middle-aged
and older adults.(6,29)

Sex distributions also agree with the literature, which uniformly reports male predominance
for both devices, usually above 60%.(30,31)

The greater male predominance for e-bikes than for e-scooters is consistent with the demo-
graphic composition of e-bike riders described in national samples.(6)The pediatric contribution
to e-scooter injuries, at about one fifth of cases, is in line with pediatric emergency series that
document a rising share of powered scooter injuries among children and adolescents, and with
guidance that frames micromobility injuries as a growing pediatric injury mechanism.(10,32,33)
Because many shared platforms set a minimum rider age, this pediatric burden may reflec

t private devices or noncompliance with rental terms, which points to parental supervision
and device design as relevant levers in addition to enforcement.

The injury patterns replicate the established signature of micromobility trauma. Fractures
accounted for roughly one quarter of cases, close to the proportions reported in European trauma
registries and systematic reviews.(34,35)

Head and neck involvement in about one third of e-scooter injuries is the finding with the
clearest prevention implication, and it is consistent with the high prevalence of facial and cranial
injuries described in United States and international series.(9,36,37)Imaging-based studies of com-
puted tomography findings reinforce the point, showing a substantial share of e-scooter crash
patients with intracranial or facial fractures even among those without a recorded concussion.(9)

The elevated proportion of trunk injuries among e-bike riders has also been reported and may
reflect different crash kinematics, including greater speed and collisions with motor vehicles.(38,39)

Concussion and other head injuries from electric biking are rising nationally, which reinforces
the interpretation that e-bike crashes are not simply bicycle crashes with a motor.(8,40)

The similarity in hospital admission between devices, around 11% to 12%, stands out given
the different age profiles. Comparable admission proportions have been reported in multicenter
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e-scooter and bicycle comparisons, although some trauma-center series describe higher rates
because they capture only the most severely injured patients.(35,41)

The finding that e-bike riders are hospitalized at least as often as e-scooter riders, despite
being older, supports concerns that e-bike crashes can be high-energy events.(37,40)

Cost studies add that the burden extends beyond the index visit, with orthopaedic injuries
from both devices generating substantial follow-up and surgical care.(34,42)

Trauma-center comparisons of injury severity add nuance to the present disposition-based
picture. Several European registries report higher Injury Severity Scores for e-bike than for e-scooter
crashes, driven by craniocerebral and truncal trauma, even though e-scooter series often include
more patients overall.(37,39)

This is compatible with the observation here that admission proportions were similar despite
very different age structures, and it suggests that the average e-bike crash may be more energy-in-
tensive than the average e-scooter crash. Severity data are not available in NEISS, which is why this
study relied on disposition as a proxy for serious injury, and this proxy probably underestimates the
full spectrum of severe outcomes.(40)

Mechanistic explanations for these patterns are plausible and supported by the literature.
E-scooter riders are exposed to small wheels, a standing posture, and forward ejection over the
handlebars, which concentrates impact on the face, head, and upper extremities.(3,43)

E-bike riders travel at higher speeds and share roadways with motor vehicles, which raises
the frequency of high-energy and truncal injuries.(38)

The older age of e-bike riders may also contribute through reduced bone resilience and slower
reaction times, mechanisms proposed in age-specific analyses of e-bike trauma.(29)

Helmet use remains low in both groups, and alcohol involvement is repeatedly documented
in e-scooter crashes.(44,45)

Helmet status can now be extracted from unstructured clinical notes at scale, which offers
a route to quantify the protective effect in future surveillance.(43)

Behavioral factors also differ between the two populations and may shape prevention. Alcohol
and nighttime riding are overrepresented in e-scooter injuries, and several cities have responded
with nighttime restrictions or speed limits that were followed by measurable reductions in injuries.
(44,45)

E-bike injuries, by contrast, are more often associated with traffic exposure and roadway in-
teractions than with intoxication, which shifts the preventive emphasis toward infrastructure and
vehicle design.(38,40)

These distinctions reinforce the case for keeping the two devices separate in injury survei-
Ilance and in safety policy.

Helmet use deserves particular emphasis because head and face injuries were the single
largest body-region group. Observational series consistently associate helmet nonuse with more
severe cranial and facial injuries in e-scooter crashes, and helmet legislation has been proposed
as the most direct lever for reducing that burden.(9,37)A

t the same time, helmet enforcement is difficult for shared fleets, which may explain why
helmet prevalence has remained low despite repeated recommendations.(44)

The higher trunk injury share in e-bike riders suggests that helmets alone will not address the
full injury burden of that device, and that speed management and separation from motor traffic
deserve equal attention.(38,39)

This study has several strengths. It used a nationally representative probability sample with
design-based variance, covered the full adoption period through 2024, and applied an explicit, re-
producible case definition that handles the 2020 product code change. Several limitations qualify
the estimates. Case identification relied partly on free-text narratives, which can misclassify devices
with sparse descriptions and probably under-ascertain early cases, a limitation shared with other
narrative-based NEISS analyses.(15)

The sensitivity analysis restricted to narrative text confirmed the direction of the trend but
produced lower totals, which indicates that product codes capture cases the narrative alone mis-
ses. The 2024 file contained records without assigned sample weights that could not contribute to
national estimates, and the estimates therefore understate the most recent year to an unknown
degree. NEISS records emergency department visits only and provides no trip or distance deno-
minators, so the estimates measure burden rather than risk per trip, and comparisons between
devices cannot be read as comparisons of per-ride risk.(46)

The data also exclude injuries treated in urgent care or primary care, deaths that occurred
without an emergency department visit, and exposures among tourists or visitors whose visits fall
outside the sampling frame. Finally, the data contain limited information on helmet use, alcohol,
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and crash circumstances, which prevents a fuller analysis of causation. Future studies could link
these records to exposure data, incorporate helmet and speed information, and validate the case
definition against state trauma registries.

The implications are device-specific. For e-scooters, the concentration of injuries in young
adults and the head and neck burden argue for helmet promotion, reduced speeds, and continued
limits on intoxicated riding.(44,47)

For e-bikes, the older rider population and the growing fracture burden suggest attention
to vehicle stability, roadway infrastructure, and training for riders who may be returning to cycling
after a long gap.(7,21)

These two sets of measures share little beyond their target population, and their success
should be judged separately and transparently over time. Emergency physicians and trauma sur-
geons can contribute by documenting the device type in the medical record and by reinforcing
helmet counseling at discharge, which in turn improves the surveillance that these estimates
depend on.(43)

Regulation and infrastructure designed for one device will not automatically serve the other,
and surveillance systems that distinguish e-scooters from e-bikes will be needed to evaluate the
effect of any intervention.(46,47)

Taken together, these results extend the national surveillance record to the end of 2024
and show that e-scooters and e-bikes, although often treated as a single micromobility category,
generate different injury problems that call for different countermeasures. The estimates provide
a national reference against which state and local programs can benchmark their own data, and
they identify the age groups and injury types most likely to benefit from intervention in each de-
vice population. As adoption of both devices continues, periodic updating of these estimates will
indicate whether prevention efforts are keeping pace with the growth in use.

CONCLUSIONS

The national estimates of e-scooter and e-bike injuries treated in United States emergency
departments increased sharply between 2017 and 2024, with e-scooters contributing more visits
overall and e-bikes growing at a faster relative pace. E-scooter injuries concentrated in young adult
men and were dominated by fractures and head and neck injuries. E-bike injuries spread across
older age groups and produced a comparable rate of hospital admission. The device-specific age
and injury profiles identified here support targeted prevention rather than uniform micromobility

policy.
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