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Abstract Pedestrian injuries from falls are an
understudied cause of morbidity. Here, we compare
the burden of pedestrian injuries from falls occurring
on streets and sidewalks with that from motor vehi-
cle collisions. Data on injurious falls on streets and
sidewalks, and pedestrian-motor vehicle collisions, to
which Emergency Medical Services responded, along
with pedestrian and incident characteristics, were
identified in the 2019 National Emergency Medi-
cal Services Information System database. In total,
118,520 injurious pedestrian falls and 33,915 pedes-
trians-motor vehicle collisions were identified, with
89% of the incidents occurring in urban areas. Thirty-
two percent of pedestrians struck by motor vehicles
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were coded as Emergent or Critical by Emergency
Medical Services, while 19% of pedestrians injured
by falls were similarly coded. However, the number
of pedestrians whose acuity was coded as Emergent
or Critical was 2.1 times as high for injurious falls as
compared with pedestrians-motor vehicle collisions.
This ratio was 3.9 for individuals 50 years and older
and 6.1 for those 65 years and older. In conclusion,
there has been substantial and appropriate policy
attention given to preventing pedestrian injuries from
motor vehicles, but disproportionately little to pedes-
trian falls. However, the population burden of injuri-
ous pedestrian falls is significantly greater and justi-
fies an increased focus on outdoor falls prevention,
in addition to urban design, policy, and built environ-
ment interventions to reduce injurious falls on streets
and sidewalks, than currently exists across the USA.
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Introduction

The US Department of Health and Human Services’
Healthy People 2030 Objectives include several goals
to increase pedestrian activity and improve pedestrian
safety [1]. However, the vast majority of pedestrian
safety research, pedestrian safety policy, and built envi-
ronment interventions have focused on pedestrian inju-
ries from motor vehicles. There has been minimal focus
on interventions to prevent injurious pedestrian falls
that occur on streets and sidewalks, even though pedes-
trian injuries from falls and from motor vehicles occur
in the same or adjacent environments. This balance of
research and policy focus between these two types of
pedestrian injury may be appropriate if it matches the
respective distribution of mortality and morbidity in the
population, yet evidence on the relative burden of inju-
rious falls in these settings is lacking.

The negative impact of falls on the function and
health of older persons and the particular threat to
healthy aging while living independently in their
communities is well established [2-5]. However, clas-
sical falls prevention doctrine, including fall preven-
tion guidelines from the American Geriatric Society,
British Geriatric Society, and American Association
of Orthopaedic Surgeons, has focused on person-level
factors and omits the environment beyond the indi-
vidual’s home, such as outdoor hazards [2, 5, 6]. Out-
door falls are often associated with health-promoting
activities (e.g., walking, or running), and risk of falls
is influenced by environmental factors and physical
aspects of the built environment [7, 8].

The National Highway Traffic Safety Administration
(NHTSA) and the Centers for Disease Control and Pre-
vention (CDC) have robust systems to track injuries and
fatalities for pedestrians struck by motor vehicles. The
NHTSA uses probability samples of police reports, and
in 2019, it estimated that there were 76,000 pedestri-
ans injured by motor vehicles and 6205 deaths [9]. The
CDC uses data from a probability sample of hospitals
and estimated that 136,314 visits to emergency depart-
ments (ED) for non-fatal injuries to pedestrians hit by
motor vehicles, and 6681 for fatal injuries occurred in
2019 [10]. Differences in the CDC and NHTSA esti-
mates have been reported to be related to differences in
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how “pedestrians” are defined and differences in which
circumstances of collisions are included, for instance,
the NHTSA does not include collisions between people
and motor vehicle that occur in parking lots [9, 11, 12].
It is also possible that both surveillance systems produce
an undercount of injuries, because mild injuries may
not generate a police report or a hospital visit. How-
ever, there is no surveillance system for tracking pedes-
trian falls by location equivalent to the those run by
the CDC and NHTSA for pedestrians injured by motor
vehicles [10, 13]. Analyses of the 1997-2010 National
Health Interview Survey (NHIS) data estimated that,
among community dwelling adults, 518,000 fall injuries
occurred annually outdoors on streets and sidewalks that
required medical attention, though data on the severity
of the injury or source of medical attention were lacking
[14]. Analysis of the 2019 National Emergency Medical
Services Information System (NEMSIS) data identified
129,408 injurious falls that occurred on streets and side-
walks that required a response from Emergency Medical
Services (EMS) [13]. NEMSIS may underestimate the
population burden of injurious falls if patients are taken
to the emergency department by private motor vehicles
or if they seek medical attention at urgent care facili-
ties. The difference in burden of falls estimated from
the NHIS and NEMSIS likely reflects the difference in
the level of injury severity required for an incident to
be included in the estimates: any medical attention for
NHIS and an EMS activation for NEMSIS. While NHIS
and NEMSIS data produce substantially different esti-
mates of injurious falls on streets and sidewalks, both
estimates are substantially larger than the estimates of
pedestrian injuries from motor vehicles published by the
NHTSA. The estimate from NEMSIS for falls on streets
and sidewalks is on par with the CDC’s estimates of the
number of pedestrians injured by motor vehicles and
treated in hospitals. Thus, these disparate data suggest
that the population burden of pedestrian falls on side-
walks and streets resulting in injury requiring emergency
care is greater than the population burden of pedestrians
injured by motor vehicles.

Our objective was to use a single data collection
system, NEMSIS, to compare the burden of pedes-
trian injuries from motor vehicles to that of pedes-
trian falls occurring on streets and sidewalks that
resulted in an EMS encounter. We also compared the
severity of the injuries, the medical disposition of
these patients, and the descriptive epidemiology of
these events.
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Methods
Study Design and Data Source

We conducted a retrospective analysis using pub-
licly available 2019 NEMSIS data (released 2021).
NEMSIS is a program of the NHTSA Office of Emer-
gency Medical Services and is the largest repository
of EMS records in the USA, with > 34 million events
from over 10,000 EMS agencies [15, 16]. NEMSIS
data are released as a de-identified, Health Insurance
Portability and Accountability Act exempt, publicly
available dataset, hosted by the University of Utah
with local Institutional Review Board (IRB) oversight
(https://memsis.org/using-ems-data/). Therefore, no
further IRB review was sought for these analyses. We
used the most recent NEMSIS dataset available prior
to the COVID-19 pandemic, in order to avoid the
well-documented impact of the COVID-19 pandemic
and stay-at-home orders on walking behavior and the
incidence of falls and traumatic injuries (https://www.
cdc.gov/injury/wisqars/index.html) [17-19] and on
EMS response patterns, particularly with regard to
traumatic falls and motor vehicle collisions [20, 21].
We believe that the 2019 NEMSIS data most accu-
rately reflects the true patterns of pedestrian injuries
exclusive of the influence of COVID-19.

Inclusion of Records

Records were excluded if the Disposition (eDisposi-
tion.12) of the response was listed as Canceled (codes
4,212,007, 4,212,009, 4,212,011), Standby-No Ser-
vices or Support Provided (code 4,212,039), or Trans-
port Non-patient (code 4,212,043) or eResponse.05
was coded as Interfacility Transport (code 2,205,003)
or Medical Transport to another medical facility or to
a residence (code 2205007). The NEMSIS data dic-
tionary is available on the NEMSIS website at https:/
nemsis.org/technical-resources/version-3/version-3-
data-dictionaries/.

Measures

The identification of pedestrians injured due to a
fall occurring on a street or sidewalk began with the
129,408 injurious falls occurring in these environ-
ments identified in our prior work [13]. As described
previously, injurious fall patients were identified

using data from the NEMSIS ICD10 coded elnjury.01
variable which reports the judgement of the EMS
clinician on the cause of any injury. The eScene.09
variable was used to code the patient locations as
“Outdoors — on a street or sidewalk” [13]. There are
additional data in the eDispatch.01 variable on the
reason for EMS activation, which includes ICD10
codes for falls, but these data reflect information pro-
vided in the 911 call. The data provided by the clini-
cian on scene in the elnjury.01 field was thought to be
more accurate. For the analyses presented here, from
the 129,408 injurious falls occurring on streets and
sidewalks, 118,520 falls involving pedestrian activity
were identified. Falls involving conveyances, such as
skateboards, bicycles, or wheelchairs were excluded,
as were falls not involving pedestrian activity such
as falling from a ladder or falling from a bench. The
online supplement provides the list of the ICD10
codes representing pedestrian falls listed in the 2019
NEMSIS data and used in these analyses.

The ICD10 coded elnjury.01 variable was used to
identify injuries to pedestrians caused by motor vehi-
cles. Individuals injured by a collision with a motor
vehicle while using another form of conveyance, such
as a skateboard, bicycle, or wheelchair, were excluded
from the definition of pedestrians injured by a col-
lision with a motor vehicle. The eScene.09 variable
was used to code the patient locations as “Outdoors
— on a street or sidewalk.” The online supplement pro-
vides the list of the ICD10 codes representing pedes-
trians injured by motor vehicles reported in the 2019
NEMSIS data and used in these analyses. In total,
33,915 patients were identified as pedestrians injured
by a motor vehicle on a street or sidewalk. As there
can be multiple entries for elnjury.01 per patient,
there were some patients for whom the cause of the
injuries was ambiguous because the elnjury.01 vari-
able included both a code for an injury from a fall and
a code for an injury from a motor vehicle collision.
Sixty-two patients (0.04% of pedestrians identified
with injuries from a fall or from a motor vehicle col-
lision) whose injury location was coded as “Outdoors
— on a street or sidewalk” had ambiguous elnjury.01
codes and were dropped from the analyses.

The eSituation.13 variable reports the responding
EMS clinicians’ rating of the patient’s condition on
scene. EMS clinicians are trained to categorize patient
acuity using nationally standardized definitions to cat-
egorize each patient as “Critical,” “Emergent,” and
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“Lower Acuity,” based on the Patient Acuity Defini-
tions defined by the NHTSA National EMS Core Con-
tent and which follows the Model of Clinical Practice
of Emergency Medicine [22]. The eSituation.13 vari-
able adds a fourth category “Dead without Resusci-
tation Efforts” to these three acuity categories to rate
the priorities for care in out-of-hospital settings. The
eDisposition.12 variable indicated the patient’s final
disposition, such as treated on scene, transported to
hospital, or were dead on scene. As seizures can result
in injurious falls, we excluded seizure events. If an
ICD10 code for seizure was included in the eSitua-
tion.09 variable (patient’s primary symptom), or in the
eSituation.11 or eSituation.12 variables which record
the EMS clinician’s overall impression of the encoun-
ter, the patient was excluded.

Sociodemographic Data

NEMSIS variables were used to categorize the age
(ageyears), sex (ePatient.13), race, and ethnicity (ePa-
tient.14) of the patient. The CensusDivision variable
was used to define the US region where the incident
occurred. The Urbanicity variables was used to define
whether the incident occurred in Urban, Suburban,
Rural or Wilderness environments.

Statistical Analyses

Descriptive analyses were conducted of the EMS
encounters for injurious pedestrian falls and for
pedestrians injured by motor vehicle collisions, for
events that occurred on streets and sidewalks. Chi-
square analyses were used to calculate p values for
differences in the distribution of patient characteris-
tics between pedestrian fall patients and pedestrians
injured by motor vehicles. Graphical time series anal-
yses were performed for injurious falls and pedes-
trian-motor vehicle collisions and for the proportion
of these two events that were pedestrian-motor vehi-
cle collisions.

Results
The 2019 NEMSIS dataset included data on
23,086,855 EMS responses where patient care was

provided. Of these, for events occurring on streets
or sidewalks, there were 118,520 pedestrian injuries
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from falls and 33,915 pedestrian injuries from motor
vehicle collisions. Both injuries from falls (89%) and
pedestrian injuries from motor vehicle collisions
(91%) occurred predominantly in urban areas. Table 1
shows the sociodemographic characteristics of each
injury type, the patient disposition, and the patient
acuity as rated by the EMS clinician. Notably, indi-
viduals age 50 years or older comprised 62.9% of the
patients treated for injurious falls, while they com-
prised only 33.1% of patients struck by motor vehicles
and injured. Among patients struck by motor vehicles,
2.7% (n=925) died at the scene, while among injuri-
ous fall patients, the percentage was 0.1% (n=112).
While the percentages of patients in the two injury
groups who were transferred to another EMS service
or transported directly to a hospital were similar, the
volume of patients was much higher for fall injuries:
99,948 patients injured by falls compared to 27,131
injured by motor vehicles. Similarly, while the per-
centage of pedestrians struck by motor vehicles whose
acuity at scene was rated as Emergent or Critical was
higher than for patients who had experienced injurious
falls, the actual number of patients whose acuity was
rated as Emergent or Critical was larger for pedestri-
ans who fell (Table 1). Table 2 provides data on patient
acuity by age group for pedestrians who experienced
injurious falls and injuries from motor vehicles. Indi-
viduals age 50 years or older comprise the majority of
pedestrians treated for falls occurring on streets and
sidewalks. Overall across all age groups, the number
of pedestrians whose acuity level was coded as either
Emergent or Critical was 2.11 times as high for injuri-
ous falls as compared with the number of pedestrians
with injuries from being struck by motor vehicles. This
ratio was 3.9 for pedestrians 50 years and older and
was 6.1 for those 65 years and older.

Figure 1 presents the time course of pedestrian
falls and pedestrians injured by motor vehicles by
hour of the day for weekend and weekdays and the
percentage of these two injuries contributed by inju-
ries from motor vehicles. The graphs depict the
higher burden of injurious pedestrian falls overall for
both weekdays and weekend days. Figure 2 shows a
spike, as a percentage of injuries, for pedestrian inju-
ries caused by motor vehicles during the weekday
morning rush hour and then a rise from mid-after-
noon into the evening. However, the maximum for
the percentage of these two injuries caused by motor
vehicles peaks at 40.0%.
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Tal?le. 1 Des.cr.iptive Pedestrian injured by fall or
statistics for injured motor vehicle
pedestrians
Fall injury Injury from p Value
N (column %) motor vehicle
N (column %)
Total 118,520 33,915
Patient sex <0.001
Male 68,027 (57) 20,489 (60)
Female 49,928 (42) 13,214 (39)
Not recorded 565 (0) 212 (1)
Patient age <0.001
<21 7673 (6) 6766 (20)
21-29 10,222 (9) 5588 (16)
30-39 12,459 (11) 5473 (16)
4049 12,927 (11) 4415 (13)
50-64 33,318 (28) 7182 (21)
65+ 41,202 (35) 4048 (12)
Not recorded 719 (1) 443 (1)
Patient race and ethnicity 0.09
American Indian or Alaska Native 550 (0) 156 (0)
Asian 823 (1) 232(1)
Black or African American 12,988 (11) 3670 (11)
Hispanic or Latin 4577 (4) 1278 (4)
Native Hawaiian or Other Pacific Islander 152 (0) 53 (0)
White 36,797 (31) 10,759 (32)
Mixed race 66 (0) 30 (0)
Not recorded 62,567 (53) 17,737 (52)
Census division <0.001
East North Central 11,526 (10) 2316 (7)
East South Central 3330 (3) 1109 (3)
Middle Atlantic 9130 (8) 3003 (9)
Mountain 15,512 (13) 3793 (11)
New England 5407 (5) 1205 (4)
Pacific 22,847 (19) 8182 (24)
South Atlantic 28,494 (24) 8689 (26)
West North Central 7639 (6) 1387 (4)
West South Central 14,613 (12) 4218 (12)
Not reported 22 (0) 13 (0)
Urbanicity
Urban 104,951 (89) 30,849 (91) <0.001
Suburban 4310 (4) 941 (3)
Rural 4893 (4) 954 (3)
Wilderness 1457 (1) 213 (1)
Not recorded 2909 (2) 958 (3)
Disposition of the EMS activation <0.001
Patient dead at scene 112 (0) 925 (3)
Patient evaluated, no treatment or transport required 2642 (2) 1079 (3)
Patient refused evaluation 5145 (4) 1368 (4)
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Table 1 (continued)

Pedestrian injured by fall or
motor vehicle

Fall injury Injury from p Value
N (column %) motor vehicle
N (column %)
Patient treated and released AMA 7182 (6) 2058 (6)
Patient treated and released per protocol 2186 (2) 754 (2)
Patient treated and transferred or transported 99,948 (84) 27,131 (80)
Other 1305 (1) 600 (2)
EMS clinician rating of patient acuity <0.001
Lower acuity (green) 63,473 (54) 11,960 (35)
Emergent (yellow) 20,443 (17) 7234 (21)
Critical (red) 2668 (2) 3728 (11)
Dead without resuscitation efforts (black) 80 (0) 468 (1)
Not reported 31,856 (27) 10,525 (31)

Abbreviations: AMA
against medical advice,
EMS Emergency Medical
Services

Discussion

The volume of EMS responses for injurious pedes-
trian falls on streets and sidewalks was substantially
greater than for pedestrians injured by motor vehicles.
Similarly, the overall number of injured pedestrians
with Emergent or Critical acuity rated by EMS was
much higher for pedestrians with injurious fall than
for pedestrians struck by motor vehicles. This is par-
ticularly true for individuals >50 years old, where the
number of pedestrian injuries coded as Emergent or
Critical acuity was four-fold for falls than for pedes-
trians struck by motor vehicles. Although fewer in
numbers, a larger proportion of pedestrians struck by
motor vehicles were rated as Emergent or Critical acu-
ity and had a higher probability of being dead at the
scene compared to pedestrians with an injurious fall
on streets or sidewalks. The vast majority of both types
of injury occur in urban spaces, suggesting that urban
design, policy, and built environment interventions are
important tools for reducing morbidity and mortality.
The overall number of older pedestrians who fell
and required EMS responses is alarming, especially
the number coded as Emergent or Critical on scene
by EMS [23]. Unintentional injuries rank as the 8th
cause of death, and fall-related injuries account for
80% of all trauma admissions among older persons in
the USA [24]. Even falls without significant injuries
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increase the risk of declines in mobility and social
participation [25]. Falls without injuries are also
associated with the fear of falling, a well-described
phenomenon among older persons with no clear mod-
ifiable risk factor [26] but compounds the detrimen-
tal effects of falls by restricting healthy activities[27]
and increasing the incidence of disability [28]. Falls,
whether or not associated with immediate health
sequelae, are nonetheless associated with significant
health care utilization, such as ED visits and hospi-
talizations and subsequent decline in functional status
[4, 29]. Falls are also one of the strongest predictors
for future falls and consequently future hospitaliza-
tions, both of which hasten the decline in mobility or
function, particularly among the socioeconomically
disadvantaged [4, 5, 30].

Despite the high incidence of pedestrians experi-
encing injurious falls, there has been much less pol-
icy attention given to this public health issue than to
preventing pedestrian injuries from motor vehicles.
We argue that this likely arises from differences in
who is responsible for, and who pays for, sidewalk
and road maintenance [31]. In many cities, landown-
ers are responsible for the maintenance of sidewalks
that are along the perimeter of the land parcel, both
for snow and ice removal and for repairing damage
to the sidewalk surface [31]. Thus, a single city block
can vary tremendously in terms of the cleanliness and
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Tabl'e 2 Eme.rgenC}'/ . Pedestrian Injured by fall or motor
Mc?dlcal Serylces cll.n1c1an vehicle
rating of patient acuity by
patient age Patient age (years) Patient acuity Fall injury Injury from motor ~ p Value
N (column %) vehicle N (column
%)
<21 <0.001
Lower acuity (green) 4382 (57) 2730 (40)
Emergent (yellow) 1160 (15) 1446 (21)
Critical (red) 174 (2) 568 (8)
Dead without resuscitation 2(0) 24 (0)
efforts (black)
Not reported 1955 (25) 1998 (30)
21-29 <0.001
Lower acuity (green) 5696 (56) 2087 (37)
Emergent (yellow) 1582 (15) 1172 (21)
Critical (red) 245 (2) 550 (10)
Dead without resuscitation 9(0) 55 (1)
efforts (black)
Not reported 2690 (26) 1724 (31)
30-39 <0.001
Lower acuity (green) 6786 (54) 1862 (34)
Emergent (yellow) 2043 (16) 1209 (22)
Critical (red) 302 (2) 651 (12)
Dead without resuscitation 15 (0) 97 (2)
efforts (black)
Not reported 3313 (27) 1654 (30)
40-49 <0.001
Lower acuity (green) 6918 (54) 1548 (35)
Emergent (yellow) 2156 (17) 907 (21)
Critical (red) 305 (2) 509 (12)
Dead without resuscitation 13 (0) 94 (2)
efforts (black)
Not reported 3535 (27) 1357 (31)
50-64 <0.001
Lower acuity (green) 18,170 (55) 2408 (34)
Emergent (yellow) 5604 (17) 1529 (21)
Critical (red) 712 (2) 856 (12)
Dead without resuscitation 16 (0) 111 (2)
efforts (black)
Not reported 8816 (26) 2278 (32)
65+ <0.001
Lower acuity (green) 21,258 (52) 1286 (32)
Emergent (yellow) 7,770 (19) 932 (23)
Critical (red) 899 (2) 496 (12)
Dead without resuscitation 24 (0) 50 (1)
efforts (black)
Not reported 11,251 (27) 1284 (32)
Not <0.001
recorded
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Table 2 (continued)

Patient age (years) Patient acuity

Pedestrian Injured by fall or motor
vehicle

Fall injury Injury from motor
N (column %) vehicle N (column

p Value

%)
Lower acuity (green) 263 (37) 39 (9)
Emergent (yellow) 128 (18) 39 (9)
Critical (red) 31 4) 98 (22)
Dead without resuscitation 1(0) 37 (8)
efforts (black)
Not reported 296 (41) 230 (52)

maintenance of the physical surface of the sidewalk.
Roadways, however, are maintained by city, county,
and state agencies, organizations likely to have better
access to human and material resources to maintain
infrastructure than individual property owners. More-
over, maintenance of roadbed surfaces tends to focus
on larger-scale damage (e.g., potholes) that might
interfere with driving, rather than smaller hazards that
might pose a risk to pedestrians crossing the street.
Some cities provide financial incentives to homeown-
ers to fix physical damage to sidewalks and/or provide
hotlines to report damaged sidewalks so that cities can
serve notice or fines to landowners [13]. It seems pos-
sible that when municipal work crews are dispatched
to repair roadways, install curb extensions, plant street
trees, or maintain medians, these same crews can also
repair sidewalks along that roadway.

Many cities have robust surveillance programs for
motor vehicle crashes and injuries to pedestrians and
cyclists from motor vehicles. They also have an arsenal
of policy, design, and built environment interventions to
increase motor vehicle related road safety, with much
of the work to develop these interventions having been
done by the NHTSA, the Vision Zero program, and the
Safe Routes to School program [32, 33]. However, there
is a lack of robust surveillance systems for monitoring
pedestrian falls occurring on sidewalks and roadbeds
[34]. Without such systems, it is difficult to understand
the burden of falls and motivate the development of pre-
vention programs or prioritize interventions programs
to high-risk areas. We have argued that the NEMSIS
system of reporting EMS activations presents an oppor-
tunity for states or cities to develop such a surveillance
system based on standardized EMS data [13].

Creating urban environments that support the
health and engagement of older persons is becoming
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increasingly important as populations age. Multi-
ple characteristics can contribute to making a pedes-
trian environment “age-friendly” including walkable
design, ambient temperature, lighting, signage, appro-
priate street crossing design or crossing speeds, and
provision of seating [35]. But pedestrian safety is also
critical and requires proper maintenance of sidewalks
[35]. Designing an age-friendly street environment is
therefore not a straightforward task and involves many
trade-offs. For example, street trees create welcoming
and shadier environments that encourage people to
leave their homes and be physically active. The shade
they provide reduces ambient temperatures on streets,
and two recent studies suggest that lower outdoor tem-
peratures are associated with lower risk for pedestrian
falls among older adults [36, 37]. However, the roots
of poorly chosen, inappropriately placed, or poorly
maintained trees can disrupt pavements, and fallen
leaves or branches can create trip hazards that increase
the risk of falls [38]. An appropriate policy response
is further complicated by the disjointed responsibil-
ity for road and sidewalk maintenance. The burden of
injurious falls among older pedestrians highlighted by
this paper suggests that new approaches are required
that span all aspects of age-friendly design. It is likely
that, rather than relying on individual property own-
ers, more centralized mechanisms for sidewalk main-
tenance are required [31].

A number of strengths and potential limitations
of this study are worth noting. The NEMSIS data
recorded fewer pedestrian injuries and fatalities from
motor vehicle collisions than reported by the NHTSA
or the CDC WISQARS. The differences in the totals
across the three systems may reflect the differences in
data gathering: Administrative reports of EMS acti-
vations with fatalities counted only for those dead at
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Fig. 1 Emergency Medical Services (EMS) patients represent-
ing pedestrian injuries from falls and from motor vehicle col-
lisions, weekends compared with weekdays. Number of EMS

the scene (NEMSIS), a sample of police reports for
injuries and all fatalities within 30 days of a colli-
sion (NHTSA), and a probability sample of hospitals
(CDQ). It is also possible that not all police-reported
collisions or ED visits involve an EMS response. For
instance, among the 15,221 pedestrians injured by

— Motor vehicle Injury

patients for pedestrian fall injuries (dotted line) and pedestrian-
motor vehicle collision injuries (solid line)

motor vehicles recorded in NY State Department of
Motor Vehicles data for 2019, 60% of the pedestri-
ans were described as having minor injuries, and thus
perhaps EMS activations for these collisions did not
involve treatment or transport [39]. A weakness of the
NEMSIS data is that injury acuity data were missing
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Fig. 2 Pedestrian injuries from motor vehicle collisions as percentage of total pedestrian injuries from falls and from motor vehicle

collisions, weekends compared with weekdays

for 27% of the fall injuries and 31% of the motor vehi-
cle injuries. However, even if all of the pedestrians
injured by motor vehicles with missing acuity ratings
had the three worse acuity ratings (Emergent, Critical,
or Dead without Resuscitation Efforts), there would
still be fewer pedestrians injured by motor vehicles than
pedestrians injured by falls whose acuity was classified

@ Springer

into these categories. In addition, the NEMSIS data
does not consistently differentiate between events
occurring on streets versus sidewalks, but we can logi-
cally assume, for events coded as occurring on streets
or sidewalks, that the pedestrians struck by motor vehi-
cles were more likely to be struck in the street than
on the sidewalk. Analyses of 1997-2010 NHIS data
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showed that 38.4% of pedestrian falls occurred on side-
walks, 21.4% at the curb, and 40.2% on streets. How-
ever, it is unclear whether these percentages for falls
requiring any medical attention can be applied to falls
that EMS responded to. The strengths of NEMSIS are
that it covers both pedestrian falls and injuries from
motor vehicles in a single data set with a single system
for gathering data and provides consistent coding for
the location of the event, disposition of the patient, and
patient acuity allowing for head-to-head comparisons.

To further our understanding of the burden of inju-
rious pedestrian falls on streets and sidewalks, future
studies should examine the health outcomes of these
patients, such as the extent of their injuries, rate of hos-
pital admissions from the ED, and the expected health-
care needs. Such data would help clarify the down-
stream public health, clinical, and social impacts of
pedestrian falls in these environments. An understand-
ing of these health burdens and costs would be useful
in cost—benefit analyses of reducing fall risks on streets
and sidewalks through built environment and policy
interventions, particularly policies around changing
who is responsible for sidewalk maintenance.

Conclusion

These findings suggest that while the probability of
a pedestrian suffering a severe injury is higher for
motor vehicle collisions than for falls, the population
burden of the total number of injuries, and of severe
injuries, from falls is significantly higher. This is par-
ticularly true for individuals 50 years or older. From
a public health perspective, the relatively stronger
policy focus on preventing pedestrian injuries from
motor vehicles compared to preventing injurious falls
on streets and sidewalks is disproportionate with the
population morbidity burden. While maintaining our
focus on preventing pedestrian injuries from motor
vehicles, policymakers and public health practitioners
should increase their focus on pedestrian safety from
falls. This will involve efforts to develop surveillance
systems, to reconsider the responsibility for sidewalk
maintenance, to improve the implementation of age
friendly cities, and to develop creative programs to
combine roadbed and sidewalk maintenance.
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