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Introduction: Scant attention has been given to pedestrians injured in accidents resulting from collisions with
cyclists. This scholarly neglect is surprising given the growing popularity of cycling. This study examines the
incidence of pedestrians injured by cyclists in New York between 2004 to 2011 and in California from 2005 to
2011. The study also profiles the pedestrians injured in these two states during these two time frames.Method:
The data for this study are based upon patient-level hospital records from New York and California. The data for
New York comes from the Statewide Planning and Research Cooperative System (SPARCS) under the auspices of
New York State's Department of Health. The data for California come from two sources: the Healthcare Cost and
Utilization Project (HCUP) and the California Office of Statewide Health Planning and Development. Results: The
rate of pedestrians injured in collisions with cyclists has decreased over time. This decline has occurred despite
the increase in the number of cyclists in these states during this same time period. Two possible explanations
for this decline are: (a) less exposure of children to cyclists, and (b) improvements in the cycling infrastructure.

Practical applications: Although the rate of injuries to pedestrians from collisions with cyclists has been decreas-
ing, improvements to the cycling infrastructure will need to continue. Bike lanes, particularly protected bike
lanes, have been shown to be an effectivewayof reducing cycling–pedestrian accidents. The results of the current
study are consistent with this research. Educational campaigns aimed at cyclists that emphasize the safety of all
road users – including pedestrians –will also need to continue to assure that this downward trend in the number
of accidents is not reversed.
© 2014 National Safety Council and Elsevier Ltd. All rights reserved.
1. Introduction

While considerable attention has been paid to pedestrians injured in
motor vehicle accidents, little attention has been accorded to pedes-
trians injured in accidents resulting from collisions with cyclists. A
search of the literature reveals the existence of only one published
study devoted to this topic (Graw & Konig, 2002). This single study pro-
vides data on the incidence of pedestrian–bicycle collisions in Germany
for the three years from 1997 to 1999.

Given the growing popularity of cycling inmany countries in Europe
and North America, the lack of scrutiny concerning pedestrian–bicycle
accidents is surprising. In the United States, for example, the number
of bike commuters increased by 64% during the time span from 1990
to 2009. In Canada the number of bike commuters rose by 42% during
the years from 1996 to 2006 (Pucher, Buehler, & Seinen, 2011). With
many more individuals adopting cycling as an alternative means of
transportation, the potential for collisions with pedestrians has also
grown.
td. All rights reserved.
Considerable anecdotal evidence already exists that suggests that
collisions between pedestrians and cyclists are a fairly common occur-
rence. The media are filled with stories about individuals being hit or
being nearly hit by cyclists (Goodman, 2010; Kavanagh, 2012). Cyclists
who disobey traffic laws by running red lights, riding against the flow of
traffic, riding on sidewalks, etc.— have received extensivemedia cover-
age. Yet little systematic inquiry has been undertaken to either support
or refute this anecdotal evidence. How frequently are pedestrians in-
jured in collisions with cyclists? Has the incidence of injuries increased
or decreased over time? What is the profile of pedestrians injured in
accidents involving cyclists? Has this profile changed over time? The
present study attempts to answer these questions based upon
empirically-gathered data.

2. Materials and methods

This study rests upon patient-level hospital records from New York
and California. These two states were selected for this study because
of their population size and number of bike commuters. California and
New York rank first and third, respectively, in terms of state population
size. Moreover, in 2010, New York City ranked number one among U.S.
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1 Unless otherwise noted, text, tables andgraphspertaining toNewYork Statemean the
entire state not including New York City.

2 The rates for New York State and New York City are based on the county of residence
of the injured pedestrian, not necessarily the county where the injury occurred. This is po-
tentially a problem inNewYork City due to the influx of tourists andworkers. The data set
for New York City, however, also includes the county of the medical facility where the pa-
tients were treated. Using this information as a surrogate measure for the county where
patients were injured, the results closely parallel those in Table 1.
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cities in terms of the absolute number of bike commuters, and the State
of California had five cities (Los Angeles, San Francisco, SanDiego, Davis,
and Sacramento) which ranked 3rd, 4th, 13th, 14th and 17th respec-
tively, in terms of the absolute number of bike commuters (League of
American Bicyclists, 2013).

The data for New York come from the Statewide Planning and
Research Cooperative System (SPARCS) under the auspices of New
York State's Department of Health. A basic description of SPARCS is
provided on its website: “SPARCS currently collects patient level detail
on patient characteristics, diagnoses and treatments, services, and
charges for every hospital discharge, ambulatory surgery patient, and
emergency department admission in New York State (New York State
Department of Health, 2013).” The data for New York cover the years
from 2004 (the first complete year in which emergency department
data were collected) to 2011. A comparable data set for California was
derived from two sources. The first source was the Healthcare Cost
and Utilization Project (HCUP) consisting of inpatient data records for
the years 2005 to 2011 and emergency department and ambulatory sur-
gery data records for the years 2005 to 2008 (Agency for Health Care
Research, Quality, 2013). (The year 2005 was the first year in which
all three types of patient records were available.) The second source
was the California Office of Statewide Health Planning and
Development (2013) consisting of emergency department and ambula-
tory surgery records for the years from 2009 to 2011.

A key feature of both the New York and California data sets is the in-
clusion of the cause of the injury for each patient using the International
Classification of Disease (ICD) code. One of the values of this ICD code is
for patients whowere injured in a pedestrian–cyclist accident (E826.0).
This code pertains only to the pedestrians who necessitated medical
treatment— not the cyclists.

For the New York data set, all “non-identifying” information (non-
personal information) was attached to each patient's record. This infor-
mation included both individual-level variables such as age, sex, race,
ethnicity (Hispanic origin/non-Hispanic origin), principal diagnosis
(not to be confused with the ICD code for cause of the injury), and
geographic variables such as county, city, and zip code. The geographic
variables refer to the patient's place of residence, not where the injury
occurred. The California data set did not contain geographic variables.

To estimate the simultaneous effects of year, geographic location
(New York State, New York City, California State), and demographic
variables such as age, sex, and race on pedestrian injuries incurred in
cycling accidents, two hierarchical regression analyses were performed.
In the first analysis, the response variable was the rate of injuries
sustained by outpatients and in the second analysis the response
variable was the rate of injuries sustained by inpatients. Both analyses
employed the same set of predictor variables. Year was an interval-
level variable with values ranging from 0 (2004) to 8 (2011). To
estimate the possible curvilinear effect of year on the injury rate, a
year-squared term was also entered into the model as a predictor vari-
able. Geographic location consisted of a set of two dummy-coded
variables representing New York State (excluding New York City) and
NewYork City by itself with California serving as the reference category.
Age consisted of a set of two dummy-coded variables representing
patients 0–14 years of age and patients 15–64 years of age with
patients 65 years of age and older being the reference category. Sex
was coded as a dichotomous variable with females serving as the refer-
ence category. Race was coded as a set of three dummy variables
representing white non-Hispanic patients, black non-Hispanic patients,
and Asian non-Hispanic patients with Hispanic patients being the refer-
ence category.

The injury rate for outpatients was calculated by first tallying the
number of pedestrians injured in cycling collisions in a specific year in
a specific geographic location belonging to a given sex, age, and racial
group who were treated as outpatients. This figure was then divided
by the corresponding total population figure (based on census data)
for a specific year in a specific geographic location with the same
demographic characteristics as the outpatients. This ratio was then
multiplied by 100,000. A parallel calculation was undertaken to derive
an injury rate for inpatients. Predictor variables were entered into
both analyses in the following sequence: geographic location, year,
year-squared, sex, age, and race. The entry of variables followed this
sequence in order to control for the effects of location and time before
examining the contributions of the demographic variables. Altogether,
there were 552 cases included in each model.

A typology of body part injuries resulting from pedestrian–cyclist
accidents was created using the following methodology. An ICD code
was attached to each principal diagnosis that was reported 10 or more
times in the emergency department (ED) visits. For inpatient and ambu-
latory visits, an ICD code was appended to each principal diagnosis that
was reported three or more times. Employing these numerical criteria,
90.9% of the ED visits in New York and 85% of the ED visits in California
were assigned ICD codes. Similarly, 71.2% of inpatient visits in NewYork
and 62.3% of the inpatient and ambulatory visits in California were
assigned ICD codes. Based upon these ICD codes, a classification of
body part injuries from pedestrian–cyclist accidents was constructed
with four categories: head and neck, shoulder and upper extremity,
hips and lower extremity, and trunk. These same codes were also used
to examine the severity of injuries to pedestrians involved in cycling
accidents.

3. Results

In New York State, including NewYork City, there were 7904 pedes-
trian injuries from collisionswith bicycles thatwere treated in a hospital
between 2004 and 2011. Of this total, 54% were injuries incurred by
residents of New York City. In California, the corresponding figure was
6177 injuries for the time span 2005–2011. In both states, the over-
whelming majority of individuals who sustained these injuries were
treated as outpatients (approximately 92% in New York and 91% in
California).

In both New York State (excluding New York City) and New York
City by itself, the incidence of pedestrian injuries from collisions with
bicycles tends to incline upwards from 2004 to 2008 and then spiral
downwards from 2008 to 2011. As Table 1 shows, the rate per
100,000 population for New York State rises from 3.29 to 5.45 during
the years 2004–2008 and then drops to 3.78 by 20111. In New York
City, the rate climbs from 4.26 in 2004 to 7.54 in 2008 and thereafter
falls to 6.06 in 20112. In California, the rate is stable between 2005 and
2007 (2.68 - 2.63), but then also drops in the most recent years to a
consistently lower level. The rates for each location are displayed graph-
ically in Fig. 1.

The demographic characteristics of pedestrians injured by cyclists
are shown in Table 2. In all three locations males have consistently
higher rates than females. The incidence of injuries to individuals 0 to
14 years of age is, by far, the highest among the age groups. There
does not appear to be any consistent pattern across the three locations
in terms of race/ethnicity, except to note that non-Hispanic blacks
have higher rates in New York State and non-Hispanic whites have
higher rates in New York City.

Importantly, an analysis of the data reveals that in each geographic
area the pedestrian injury rate for patients in the youngest age group
(0 to 14 years of age) underwent a decline over time. A comparison
between the injury rate for the time period 2004–2006 with the rate
for the period 2009–2011 shows that the rate for the youngest age



Table 1
Pedestrians injured by cyclists, 2004–2011 (rates per 100,000 population).

New York State (not including New York City)

Year Outpatients Inpatients Total Rate

2004 347 19 366 3.29
2005 461 18 479 4.31
2006 386 24 410 3.69
2007 498 29 527 4.74
2008 582 25 607 5.45
2009 395 24 419 3.75
2010 393 21 414 3.69
2011 407 18 425 3.78

New York City

Year Outpatients Inpatients Total Rate

2004 281 62 343 4.26
2005 494 52 546 6.81
2006 520 57 577 7.22
2007 525 57 582 7.26
2008 535 73 608 7.54
2009 514 50 564 6.94
2010 472 64 536 6.54
2011 448 53 501 6.06

California

Ambulatory

Year Outpatients Inpatients Surgery Total Rate

2005 862 81 16 959 2.68
2006 867 76 14 957 2.66
2007 853 74 27 954 2.63
2008 689 78 37 804 2.20
2009 750 80 34 864 2.34
2010 685 92 16 793 2.12
2011 732 90 24 846 2.24
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group declined by 15.7% in New York State and by 18.4% in New York
City. A similar comparison between the first 3 years and the last
3 years in the time series for California shows the rate dropped by
53.3%. No uniform trend over time is found with respect to the remain-
ing age groups for the three geographic regions.

The pattern of injuries by race during the period under investigation
varies considerably by geographic region. The only uniformity noted in
the data is that the rate for non-Hispanic blacks drops in each region
between the first and last three-year intervals in each time series. The
rate declines modestly in both New York State and New York City
(12.6% and 8.1%, respectively) but steeply in California (55.4%).
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Fig. 1. Pedestrians injured b
3.1. Results of regression analyses

For the outpatients, the regression analysis explained half of the total
variability in the dependent variable (R2= .50). The estimated effects of
the predictor variables are displayed in Table 3.

As would be expected based upon the figures presented in Table 1,
the data in Table 3 reveal that the outpatient injury rates tend to be sig-
nificantly higher in both New York State and New York City than in
California. Also consistent with the trend data exhibited in Table 1, the
data in Table 3 show that year is curvilinearly related to the outpatient
injury rates. With the passage of time, the outpatient rates initially
increase and then decrease in magnitude. In terms of the demographic
predictors, males are estimated to have significantly higher outpatient
injury rates than females. Particularly noticeable is the outpatient injury
rates of children aged 0 to 14. Compared to older adults (65 years of age
and older), the injury rates ofmembers of this young age group increase
a sizable 4.5 points, holding constant other variables in themodel. With
respect to race, both non-Hispanic whites and non-Hispanic blacks are
estimated to have significantly higher injury rates than Hispanics.
Conversely, non-Hispanic Asians are estimated to have significantly
lower rates than Hispanics.

For the inpatients the overall proportion of variability explainedby the
predictors is considerably less than was the case for the outpatients —
slightly greater than one-fifth (R2 = .217). Table 4 below displays the
estimated effects of each of the predictors.

Paralleling the results for the outpatients, the inpatient injury rates
are significantly greater in both New York State and New York City
than in California. Similarly, males are estimated to outnumber females
among inpatient pedestrians injured in cycling accidents. In the inpa-
tient analysis, though, there is no discernible relationship (either linear
or quadratic) between year and the injury rates. Themost abrupt depar-
ture from the outpatient analysis concerns the estimated effects of age
group on inpatient injury rates. Compared to the oldest age group
(65 years of age and older), the two younger age groups now are esti-
mated to have significantly lower injury rates. Finally, with respect to
race, both non-Hispanic blacks and non-Hispanic Asians are estimated
to have significantly lower injury rates than Hispanics.

3.2. Body parts injured and severity of injuries in
pedestrian–cyclist accidents

The most frequently injured region of the body resulting from pe-
destrian–cyclist accidents in both New York State (including New
York City) and California (where a determination of the site of the injury
2008 2009 2010 2011

y cyclists, 2004–2011.



Table 2
Demographic characteristics of pedestrians injured by cyclists, 2004–11 (rates per
100,000 population).

2004 2005 2006 2007 2008 2009 2010 2011

New York State (not including New York City)
Sex
Male 4.65 5.38 5.14 6.15 7.52 4.80 4.68 5.17
Female 1.99 3.26 2.29 3.38 3.45 2.74 2.75 2.45

Age
0 to 14 9.77 12.07 10.50 12.48 15.12 9.22 8.08 10.42
15 to 64 1.81 2.57 2.21 3.22 3.47 2.74 2.82 2.43
65 and over 0.98 1.70 1.37 1.48 1.95 1.37 2.15 1.75

Race/ethnicity
White non-Hispanic 2.75 3.10 2.84 3.92 5.52 3.39 3.16 3.25
Black non-Hispanic 4.78 4.10 5.41 4.94 6.99 3.03 4.28 5.05
Asian non-Hispanic 1.25 2.40 0.87 0.28 2.18 1.33 2.04 0.49
Hispanic 2.22 3.47 2.16 3.11 2.18 3.81 3.78 5.43

New York City
Sex
Male 5.09 8.31 8.79 9.42 8.38 8.24 6.94 6.79
Female 3.52 5.46 5.81 5.32 6.77 5.76 6.19 5.40

Age
0 to 14 9.05 13.77 14.05 15.65 10.21 10.28 9.61 9.40
15 to 64 2.78 4.98 5.65 5.33 6.63 6.14 5.60 5.33
65 and over 5.10 6.45 5.76 5.71 8.75 6.61 7.52 5.32

Race/ethnicity
White non-Hispanic 3.43 6.86 7.78 6.48 6.44 7.81 7.70 8.18
Black non-Hispanic 4.36 6.17 5.77 7.21 5.13 5.82 5.17 3.87
Asian non-Hispanic 1.85 2.66 3.75 3.56 3.49 3.65 4.04 3.23
Hispanic 2.55 5.19 5.11 5.82 7.24 4.68 4.05 3.71

California
Sex
Male —— 3.36 3.21 3.25 2.64 2.73 2.08 2.36
Female —— 1.62 1.67 1.73 1.50 1.47 1.69 1.54

Age
0 to 14 —— 5.63 4.95 5.66 4.16 3.15 2.03 2.42
15 to 64 —— 1.77 1.95 1.83 1.60 1.16 1.11 1.18
65 and over —— 1.56 1.57 1.24 1.70 0.86 1.21 1.03

Race/ethnicity
White non-Hispanic —— 2.37 2.76 2.56 2.34 2.25 2.06 2.08
Black non-Hispanic —— 4.30 2.33 3.93 1.64 1.42 1.73 1.55
Asian non-Hispanic —— 0.55 0.50 0.66 0.67 0.80 0.50 0.77
Hispanic —— 1.85 1.83 1.76 1.62 1.68 1.47 1.65
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could be made) was the head and neck (Figs. 2 and 3, respectively). Of
the four identifiable regions of the body in the coding scheme, the pro-
portion of injuries involving the head and neck was 35.4% in New York
State and 37.7% in California. This finding, in part, is attributable to the
disproportionately large number of head and neck injuries sustained
Table 3
Regression estimates for outpatient injuries.

Coefficients

Model Unstandardized
coefficients

Standardized
coefficients

t Sig.

B Std. error β

Intercept −1.498 .501 −2.989 .003
New York State 1.968 .304 .234 6.467 .000
New York City 3.625 .304 .432 11.912 .000
Year .528 .208 .293 2.532 .012
Year-squared − .071 .028 − .293 −2.543 .011
Sex 1.481 .243 .185 6.096 .000
Age 0–14 4.495 .297 .530 15.110 .000
Age 15–64 .337 .297 .040 1.132 .258
Non-Hispanic white 1.013 .339 .110 2.984 .003
Non-Hispanic black 1.160 .342 .126 3.387 .001
Non-Hispanic Asian −1.564 .341 − .169 −4.593 .000

Dependent variable: outpatient injury rate.
by young-aged pedestrians (0 to 14). In both New York State and
California, the proportion of all injuries involving the head and neck re-
gion for this young age groupwas approximately 43%. Omitting this age
group from the analysis, the highest percent of injuries for pedestrians
hurt in collisions with cyclists in New York State is the shoulder and
upper extremity region of the body (31.7%). For California, the modal
category is still the head and neck region but the figure now declines
to 33.3%.

Noteworthy is that the percent of all injuries involving the shoulder
and upper extremity for outpatients greatly exceeds the corresponding
percent for inpatients in both New York and California. For the other
three body sites, the opposite pattern prevails: the percent of all injuries
for each of these other three regions of the body is greater for inpatients
than outpatients. A possible explanation for why shoulder and upper
extremity injuries are overrepresented among outpatients versus inpa-
tients is that these types of injuries may be due only secondarily to a
collision with a cyclist. That is to say, the pedestrian may have taken a
fall (resulting either from directly colliding with the bicycle or
attempting to avert a collision with the cyclist) and, in the process,
injured his/her shoulder, arm, etc.

Coincidingwith expectations, there is a strong relationship between
the nature of the injury and whether the pedestrian was treated as an
outpatient or an inpatient. Fig. 4 presents the frequency distribution of
categories of primary diagnoses separately for outpatients and inpa-
tients across the three geographic regions taken together. The data
show that for outpatients the four leading primary diagnoses are: inju-
ries (23.8%), open wounds (18.4%), contusions (16.5%), and pain
(11.2%). For inpatients, the four leadingprimary diagnoses are: fractures
(61.6%), injuries (9.6%), hemorrhages (8.3%), and concussions (7.6%).
Diagnoses such as fractures, hemorrhages, and concussions are consid-
ered more serious injuries than abrasions, contusions, and sprains.
Thus, it seems reasonable to conclude that, in general, inpatients
sustained more serious injuries than outpatients.
4. Discussion

The present study has found that altogether there were 7409 pedes-
trians injured in collisions with bicycles who were treated in a medical
facility in New York State (including New York City) during the time
period from 2004 to 2011. The comparable figure for the number of
pedestrians injured in collisions with bicycles for the state of California
was 6177 during the time span between 2005 and 2011. Undoubtedly,
each of these figures underestimates the frequency with which pedes-
trians are injured in collisions with bicycles in their respective states.
These figures, for example, omit pedestrians involved in cycling
Table 4
Regression estimates for inpatient injury rate.

Coefficients

Unstandardized
coefficients

Standardized
coefficients

t Sig.

B Std. error β

Intercept .345 .124 2.775 .006
New York State .139 .075 .084 1.842 .066
New York City .641 .075 .386 8.497 .000
Year .055 .052 .154 1.061 .289
Year-squared − .007 .007 − .156 −1.081 .280
Sex .146 .060 .092 2.420 .016
Age 0–14 − .328 .074 − .196 −4.454 .000
Age 15–64 − .461 .074 − .275 −6.254 .000
Non-Hispanic white .102 .084 .056 1.208 .228
Non-Hispanic black − .175 .085 − .096 −2.062 .040
Non-Hispanic Asian − .226 .084 − .124 −2.679 .008

Dependent variable: inpatient injury rate.



Fig. 2. Percent of injuries by body region by outpatient vs. inpatient status: NewYork State
(including New York City).
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Fig. 4.Percent of injuries byprimary diagnosis by outpatient vs. inpatient status: NewYork
State, New York City, California.
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accidents whomay have obtained medical treatment at a walk-in clinic
or from their own physician. Furthermore, it omits the large number of
pedestrians involved in cycling accidents who did not seek professional
medical attention because they sustained only minor injuries.

Unexpectedly, in New York State, New York City, and California, the
pedestrian accident rate from collisions with bicycles declined in the
most recent time period (2010–2011).With the upsurge in the number
of cyclists in the United States, one would have hypothesized that the
incidence of pedestrians injured in bicycle accidents would have
increased with the passage of time. According to New York City's
Department of Transportation, for example, the number of individuals
biking into lower Manhattan doubled between 2007 and 2011 (New
York City Department of Transportation, 2013a). Yet, as the data in
this study indicate, the pedestrian accident rate for the city actually
decreased from 7.26 to 6.06 during this same four-year time span.

One explanation that might account for the trend downward in the
pedestrian accident rate despite an increased volume of cyclists is the
change in the age composition of pedestrians who are injured in colli-
sions with bicycles. During the years covered by this study the number
of pedestrians aged 0 to 14 injured in bike accidents underwentmoder-
ate declines in New York State and NewYork City, and a steep decline in
California. This finding may owe its existence to the fact that children
today probably have less exposure to cyclists. Instead of walking to
school, they are transported to school in a bus or car. In 1969, 48% of
Fig. 3. Percent of injuries by body region by outpatient vs. inpatient status: California.
children 5 to 14 years of age usually walked or bicycled to school. In
2009, only 13% of children 5 to 14 years of age usually walked or bicy-
cled to school (National Center for Safe Routes to School, 2013). Instead
of playing on a street or even outdoors, they play in more sequestered
areas where they are less likely to come into contact with cyclists.
(The advent ofmodern-day technologieswhich include social network-
ing, video games, etc. probably has accelerated this trend towards being
indoorsmore.) For this same reason, child pedestrian death rates due to
vehicular traffic have fallen sharply in the United States and countries
like Great Britain (Roberts, 1993). In 2004, 8.5% of all pedestrian fatali-
ties and 29.4% of all pedestrian injuries were sustained by children 0
to 15 years of age. The comparable figures in 2011 were 6.0% and
18.8%, respectively (National Highway Traffic Safety Administration,
2013).

Another reason why pedestrian accidents due to collisions with
bicycles declined could be due to improvements in the bicycling infra-
structure. Improvements in infrastructure include expanding the num-
ber of both unprotected and protected bike lanes and the creation of
bikeways for the exclusive use of cyclists. In NewYork City, for example,
the number of on-street bike lanemiles swelled from 318 to 512 in just
the three-year time span from 2008 to 2011. While there is abundant
evidence that more cycling and cycling infrastructure lead to less
injuries to cyclists (the “safety in numbers” argument; Elvik, 2009;
Jacobsen, 2003), little systematic data have been gathered on the impact
of changes in the cycling infrastructure on pedestrian safety. One study,
though, conducted by theNYCDepartment of Transportation found that
the first protected bike lane project in the United States (running along
both 8th and 9th Avenues in Manhattan) yielded significant decreases
in injuries to all street users, including pedestrians (New York City
Department of Transportation, 2012). The decline for 8th Avenue was
35% and the corresponding decline for 9th Avenue was 58%. According
to Transportation Alternatives, a bicycle and pedestrian advocacy orga-
nization in New York City, “building a bike lane is not just for bicyclists.
Bike lanes are oneway to realize a ‘complete street,’ or a street that rec-
ognizes and keeps safe all New Yorkers who use it (Transportation
Alternatives, 2014).”

Efforts to enhance biking safety may also have reduced the number
of collisions between cyclists and pedestrians. These efforts include
educating cyclists about the rules of the road, increased use of helmets,
and stricter enforcement of existing traffic laws. These initiatives have
produced dramatic decreases in serious injuries and fatalities among
cyclists in recent years. InNewYork City, the Department of Transporta-
tion estimates that the “average risk of a serious injury experienced by
cyclists” has decreased by 73% in the years from 2000 to 2011 (New
York City Department of Transportation, 2013b). At the same time
these initiatives have probably produced a safer environment for pedes-
trians. Allocating specially-designated street space for the use of cyclists,

image of Fig.�3
image of Fig.�4


Table 5
Changes in walking and biking to work in New York and California.

New York State (not including New York City)

2006 2011 % Change

Number walking 192,802 194,875 +1.08%
Number biking 16,326 14,212 −12.95%

New York City
Number walking 355,154 380,678 +7.19%
Number biking 19,953 30,206 +51.39%

California
Number walking 440,702 445,440 +1.08%
Number biking 128,960 176,659 +36.99%

12 P. Tuckel et al. / Journal of Safety Research 51 (2014) 7–13
placing greater emphasis on complying with existing traffic laws by cy-
clists, and educational campaigns which promote safe cycling practices
have also afforded pedestrians a greater measure of protection. At the
same time it is likely that pedestrians have become more habituated
to the presence of cyclists and have adjusted their behavior accordingly.

These factors may, in fact, help explain why initially pedestrian inju-
ries caused by cyclists spiked upwards and then decreased.With the up-
swing in the number of cyclists, it may have taken some time for both
cyclists and pedestrians to have become acclimated to the presence of
the other. Itmay also have taken time for improvements in cycling infra-
structure to keep pace with the growth in the number of cyclists.

The recent decrease in the number of injuries sustained by pedes-
trians in accidents with cyclists requires continued monitoring. Two
trends, in particular, might serve to undermine the gains made in the
last few years in reducing the number of pedestrian–cyclist injuries.
First, the number of cyclists is likely to continue to climb steadily up-
wards in the future. The greater volume of cyclists by itself increases
the potential for collisions between cyclists and pedestrians. Govern-
ment officials will need to continue to make improvements in the
bicycling infrastructure and enforce existing traffic laws to keep the
risk of pedestrian–cyclists accidents low while bicycle ridership
increases. Second, pedestrians themselves are engaging in disturbing
behavior patterns that may result in a larger number of injuries from
collisions with bicycles. Most notable among these patterns is the prob-
lem of “distracted walking” — individuals who walk while at the same
time talk or text on their cell phones. Research has shown a substantial
increase in the past decade in the number of injuries to pedestrians
resulting from this unsafe practice (Nasar, Hecht, & Wener, 2008;
Nasar & Troyer, 2013; Stavrinos, Byington, & Schwebel, 2011). Distract-
ed walking not only puts pedestrians in harm's way of motorists but of
cyclists as well.
4.1. Limitations

This study has two major limitations. First, the data are confined to
just two states — New York and California. While these are two of the
most populous states in theUnited States and have large numbers of cy-
clists, they cannot be thought of as representative of the country as a
whole. Both the profile of pedestrians injured in cycling accidents and
the change in trends over time discussed in this study, therefore, may
not be generalizable to a broader population.

A second limitation of this study is that no estimate has been made
of the potential exposure of pedestrians to cyclists. To estimate this po-
tential exposure, data would need to be obtained measuring the num-
ber of pedestrians and cyclists in a given geographic area and the
distance typically traveled by pedestrians and cyclists in that area.
Unfortunately, these data are not available for the areas covered in
this study. Although no precise measure of exposure exists, there is
some evidence that walking and cycling have increased during the peri-
od covered in this study. This evidence is based on the number of people
who either walked or biked to work. Table 5 shows data from the
Census Bureau's American Community Survey (ACS) on the number of
workers 16 years of age and older who walked or biked to work in
2006 (the first year for which ACS data are available) and 2011. Except
for a slight decline in the number who biked in New York State (not
including New York City), all the other numbers show an increase.

For New York City there is additional data showing an increase in
the number of individuals biking and walking. These data, which are
provided by the City's Department of Transportation (NYCDOT), per-
tain to cyclists entering the borough of Manhattan only. The data in-
dicate that the number of cyclists increased from 16,931 in 2004 to
34,603 in 2011, a 104% increase. Similarly, NYCDOT's figures also
show an increase in pedestrian counts. In May 2007, NYCDOT's pe-
destrian volume index was 367,935; in May 2011 it was 416,648, a
13% increase.
5. Conclusions

This study indicates that in the years from 2008 to 2011, the rate of
pedestrians injured in accidents from collisions with cyclists has de-
clined in New York and California. This decline has occurred despite
the increase in the number of cyclists in these states during this same
time frame. Two possible explanations for the downward trend in the
number of pedestrians injured in cycling accidents are: (a) less expo-
sure of children to cyclists, and (b) improved bicycle infrastructure
that has served to protect pedestrians as well as cyclists from being in-
jured. As the number of cyclists grows in the United States, research
needs to be undertaken to continuously monitor the risks encountered
by pedestrians from collisions with cyclists.
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