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Abstract

BACKGROUND—TOo evaluate Complete Street implementations that covary, the present paper
aims to: 1) explore the development of typologies of intersections; and 2) examine how these
typologies relate to traffic safety.

METHODS—The study site is a five-mile segment in Los Angeles County, California. Multiple
indicators of environmental features were collected in 2012 and were included in a latent analysis.
Latent classes were then analyzed as a predictor of the number of pedestrian injuries/fatalities

and injuries/fatalities for all modes in separate models using negative binomial regression and
controlling for exposures. Injuries/fatalities represent the most recent 3 years of crash data
available surrounding the environmental data collection (2009-2014). We also examined the role
of alcohol.

RESULTS—For a relatively short segment of an urban corridor, we identified two distinct
classes of intersections. One class was more complete with respect to pedestrian features but

was also associated with indicators of increased potential conflict and was predictive of higher
overall injuries/fatalities for all modes. This class also had higher pedestrian volumes but was not
predictive of higher pedestrian injuries/fatalities in the final models. The alcohol involvement in
crash injuries at these locations did not differ by intersection class but was positively associated
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with injuries/fatalities for all modes and with severe/fatal injuries for pedestrians in the final

models.

CONCLUSIONS—Identifying typologies can be used to understand the combination of features
and prioritize locations for treatment. While Complete Streets may help counter pedestrian injury
trends, the efforts captured in this data are insufficient for municipalities aiming for Vision Zero.
Ideally, future research can examine these intersections after the implementation of additional
improvements in order to isolate treatment effects. These findings suggest additional intersection
countermeasures are needed, in addition to efforts to address social problems such as alcohol use
and traffic safety.
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Complete Streets; pedestrian safety; traffic safety; typologies; vehicle conflict; Vision Zero

1. INTRODUCTION

Active transportation can be important for meeting physical activity recommendations (De
Nazelle et al. 2011) and active commuting has been associated with lower body mass index
(BMI) among adults (Lindstrém 2008). Conversely, time spent in cars has been associated
with negative health outcomes, including higher BMI (Hoehner et al. 2012; Lopez-Zetina,
Lee, and Friis 2006) and increased cardiovascular disease-related mortality (Warren et al.
2010). Additionally, there are environmental (De Nazelle et al. 2011) and other (Mattisson,
Hakansson, and Jakobsson 2014) benefits to active travel. As such, several national, state,
and often local efforts aim to increase active transportation and walking (Office of the
Surgeon General 2015).

Multiple studies indicate that the built environment impacts whether and how much

people walk. People who live in walkable neighborhoods walk more than those who do
not, controlling for self-selection, and people living in these types of neighborhoods are
generally less likely to be overweight or obese (Saelens et al. 2003; Frank et al. 2007).
Recent longitudinal studies provide support for building walkable environments to increase
physical activity (Hirsch et al. 2014; Knuiman et al. 2014). Well-established environmental
dimensions of walkability include population density, land use diversity, connectivity, and
destinations that will attract pedestrians (Ewing and Cervero 2010; Frank et al. 2010;
Saelens and Handy 2008).

While numerous benefits of active travel have been documented, research has also found
significant barriers to active travel, including fear of traffic danger (Dill, Toulan, and Voros
2006; Schlossberg et al. 2008). This fear is not unfounded: pedestrians and bicyclists lack
the protection of motor vehicles (thus the name “vulnerable road users”), and the data

bear this out: accounting for exposure, compared to other roadway users, pedestrians are

the leading fatally injured mode per person trip (Beck, Dellinger, and O’Neil 2007). Most
U.S. communities are designed to favor motor vehicles. Reducing conflict with motor
vehicles, improving visibility of pedestrians, reducing motor vehicle speeds, and increasing
awareness are effective countermeasures (Campbell et al., n.d.). Unfortunately, by designing
roadways to facilitate throughput using speeds incompatible with vulnerable road users,
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many communities have inadvertently prioritized motorists over that of pedestrians and
bicyclists. The Complete Streets movement has sought to remedy this trend by encouraging
street design that clearly welcomes and accommodates pedestrians, bicyclists, drivers, and
transit and truck traffic where applicable. However, as municipalities increasingly adopt
the goal of Vision Zero, the impact of improvements associated with the Complete Streets
principles are still being evaluated. As people are encouraged to walk and bicycle more to
increase physical activity, are they safer doing so?

In an effort to understand mobility and safety in an urban corridor, the California
Department of Transportation (Caltrans) initiated this project to examine how environmental
features affect pedestrian, bicyclist, and driver safety and mobility. These features can

be correlated within an intersection and along a corridor. The present paper focuses on
identifying these patterns and how they relate to pedestrian safety, bicycle safety, and overall
traffic safety.

2. MATERIAL AND METHODS
2.1. Study Site

2.2. Data

The study site is in Los Angeles County, California, U.S.A. This study was conducted
on the five-mile segment (or approximately 8 km) of Santa Monica Boulevard running
from the western border of West Hollywood to its intersection with Highway 101 in the
City of Los Angeles. Santa Monica Boulevard is a State Route that acts as an urban
arterial in Los Angeles. The West Hollywood section is also an urban arterial, but this
section was relinquished from the California Department of Transportation to the City of
West Hollywood in 1999. A reconstruction project in 2001 included the design of many
landscape, pedestrian, and bicyclist features for the West Hollywood section.

Urban arterials or corridors in the U.S. are a type of highway that typically have a
high concentration of commercial and retail attractions, often in addition to multi-family
residential buildings, urban arterials act as a magnet for all types of traffic.

In addition to police reported traffic crash data, data for this study include an inventory
of landscape and design features along with other characteristics of the corridor including
speed and vehicle and pedestrian volume.

2.2.1. Environment—The research team developed a checklist to facilitate data gathering.
The checklist included elements needed to perform the National Cooperative Highway
Research Program’s Multimodal Level of Service Analysis for Urban Streets, which
assesses how well various roadway users’ needs are met on an urban street. The San
Francisco Pedestrian Environmental Quality Index was also used for the facility analysis.
Data were recorded on intersection features (e.g. marked crosswalks), segment features (e.g.
sidewalk conditions), land use (e.g. business), landscaping (e.g. shade trees), sources of
conflict (e.g. crossing distances), and traffic calming measures (e.g. median widths). (See
Appendix A for facility checklist).
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Data for Santa Monica Boulevard was first collected using Google Maps™ Street View and
Google Earth™ to record design features and measurements on paper forms as well as to
verify that features were present along the corridor for the entire ten-year study period.
Data were collected between October 2011 and March 2012. Not all measurements could
be recorded using Google Earth™ because of lack of visibility. The measurements and
observations were then field verified and completed during a site visit with good weather
between Tuesday, March 27, 2012 and Thursday, March 29, 2012. Standard engineering
measuring wheels and stop watches were used to measure distance and time. Data was
gathered for each of the 80 intersections and the roadway segments between intersections.
After the data was gathered manually, it was input into a Microsoft Excel ™ spreadsheet.

2.2.2. Crashes—The number of overall injuries (all modes including vehicle passengers)
and pedestrian (includes those in or operating a pedestrian conveyance such as baby
carriage, skateboard, wheelchair) injuries served as the measures of safety and was
determined using the California Statewide Integrated Traffic Record System (SWITRS).
SWITRS is an electronic database of police-reported traffic collisions maintained by the
California Highway Patrol (CHP). CHP and all local law enforcement agencies in the state
are required by law to submit data on all police-reported collisions. Crashes have been found
to be underreported by injury severity, as determined from comparing crash data to other
data sources; therefore, we also include fatal and severe injuries as a separate outcome,

as these injuries are of particular interest and also tend to be more complete in terms of
reporting (Arnold et al. 2010). The most recent geocoded SWITRS data available is for the
year 2014. Therefore, we include the most recent 3 years surrounding the data collection
period (2012). SWITRS data for 2009-2014 that occurred within 200 feet of the study
intersection were included. Intersections are common places where pedestrians and vehicles
conflict and are often riskier in urban areas (Chen and Zhou 2016). Some studies have been
more conservative with the distance criteria for pedestrian crashes; however, research using
SWITRS data indicates that a majority of pedestrian, bicycle, and motor vehicle crashes are
captured within 200 feet (Zhang, Pande, and Grembek 2012).

2.2.3. Volumes—Muotor vehicle volumes were obtained from the tube counts conducted in
2012. The mean and median volumes were 31,949 and 31,985 respectively (range 25,260-
36,069). Because consistent data for the vehicle volume of side streets along the corridors
was not available, a proxy variable was use to indicate whether the side streets carried high
or low vehicle volumes in comparison with the remainder of the corridor.

Pedestrian volume counts were not available, so a pedestrian volume model was built for this
project. Based on prior research, (Schneider, Arnold, and Ragland 2009) the research team
used a combination of short-term and continuous pedestrian counts, as well as adjustment
factors, to estimate volumes. For this project, 4-hour pedestrian counts (between 2 and

6 p.m. on a Tuesday, Wednesday, or Thursday) were collected by a professional traffic
counting firm at eleven different locations throughout the Santa Monica Boulevard corridor.
The counts were conducted during the summer months of June and July 2012, on average
days (weather or otherwise) for the locations. Pedestrians were counted for each leg of

the intersection they crossed to provide an accurate representation of exposure to potential
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crashes. In addition, project Eco-Counters collected continuous (i.e., 24-hour) counts for
multiple weeks at three other locations throughout the corridor. These counts provided
insight into pedestrian volume trends by time of day and day of week at various locations
throughout the corridor. One continuous site was located next to a school to illustrate how
pedestrian patterns vary by whether school is in session.

The 4-hour counts were then extrapolated to weekly volumes based on hourly adjustment
factors created from the continuous counter data. Estimates for intersections near schools
were calculated separately based on data corresponding to counts near a school and
corresponding to time periods when school was in session. No adjustments were made

to account for weather because of the mild and relatively consistent weather patterns in Los
Angeles County.

Using the weekly volume projections at the eleven locations, a pedestrian model was built
to associate different land use and design feature elements with pedestrian volume in an
effort to predict volume exposure. The literature review suggested a log linear methodology,
as well as several variables expected to be associated with pedestrian volume, including
demographic variables obtained from the Census, design and landscape features, and land
use characteristics. The final pedestrian volume model included variables indicating the
total number of retail on both blocks surrounding an intersection, the presence of public
art on both blocks, the presence of tree grates on both blocks, and the signalization of

the intersection. The research team believed these associations to be reasonable because
retail and high quality locations are likely to attract pedestrians. Additionally, pedestrian
intersection crossing volumes are likely to be higher at locations with a signal providing
pedestrians with a form of protection.

Using the model configuration presented above, weekly pedestrian volumes were calculated
for each intersection within the corridor. The weekly volumes were then multiplied by 52
weeks per year and then again by 6 years to project exposure for the six-year period during
which crashes are evaluated. Variables selected for the final model were excluded from the
crash models. The correlation between the weekly volumes and the modeled volumes at the
11 locations was 0.94.

2.3. Data Analysis

The goals of the analyses are to: 1) explore the development of classes or categories of
intersections; and 2) examine how these classes are related to traffic safety, controlling for
exposure.

2.3.1. Unit of analysis—The unit of analysis was the intersection (n=80). Features along
a segment leading to the intersection that could influence drivers (e.g. traffic calming) were
summarized west and east of the intersection.

2.3.2. Latent analysis—Latent analysis, a mixture model that uses observed indicators
to identify latent variables predicting the probability of attributes or patterns within classes
or groups, was conducted. This approach can assist with issues of multi-collinearity and
allows for important covariation. The use of continuous, observed indicators is considered
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latent profile analysis. The use of categorical, observed indicators is considered latent

class analysis. Mplus software allows for the inclusion of both categorical and continuous
indicators for these types of analyses (Muthén, Linda. Mplus Discussion, 2010). While

we utilize more continuous, observed indicators, we will refer to the analyses as latent
class analysis (LCA) as readers may be more familiar with LCA. We applied hierarchical
exclusions to the available set of variables as follows: 1) variables that were included in the
pedestrian volume models; 2) variables that did not vary; 3) variables that were captured by
another variable; and 4) variables that did not make conceptual sense to include given the
present objective.

Multiple indicators of landscape and design features and vehicle speeds were included.
LCA models were evaluated based on indicators of separation between classes and internal
cohesion within classes. A Lo-Mendell-Rubin test was used to compare the current n-class
model to an (n-1)-class model. All analyses were conducted using Mplus 7 (Muthén &
Muthén, Los Angeles, CA).

2.3.3. Negative binomial analyses of injuries and fatalities—Negative binomial
is an appropriate approach for count outcomes and relaxes the variance assumption
required for Poisson regression. Bivariate and multivariable negative binomial analyses were
conducted with the number of injuries for all modes (range 1-103) and pedestrians (0-35)
for a 6-year period (2009-2014) as the dependent variables. The main predictors were the
latent categories (i.e. intersection types) analyzed as a categorical predictor. In addition, we
examined the percentage of injuries that involved alcohol (not necessarily by the injured
victim) as a predictor. In California, pedestrian injury rates tend to be positively associated
with proximity to alcohol outlets (Schneider et al. 2010). In the U.S., alcohol use plays

a substantial role in pedestrian fatal hit-and-runs (MacLeod et al. 2012). Multivariable
analyses controlled for pedestrian exposure (log transformed pedestrian volumes). All
analyses were conducted using SAS 9.3 (SAS Institute, Cary, NC).

3. RESULTS

3.1. Latent analysis results

A Lo-Mendell-Rubin test indicated a 2-class model was a better fit than a 3-class model
(p=0.47). Table 1 shows environmental characteristics summarized by the 2 classes, and
Figure 1 shows the class types mapped. Variables that classed particularly well represented
sources of potential conflict with vehicles (crossing distances, the presence of left turn
lanes, number of lanes on primary street, secondary street classification) and pedestrian
facilities (accessible curb ramps, pedestrian features, crosswalks). Class 2 appears to be a
more “complete” intersection, with more crosswalks, accessible curb ramps, and bus stops
associated with these intersections (Table 1); potentially more important, these intersections
were also more likely to be the intersection of two major roads. Relatedly, the average
crossing distances were roughly 10 and 20 feet longer for primary and secondary streets,
respectively, in class 2 compared to class 1 (Table 1). Average pedestrian volumes were also
higher in class 2 compared to class 1. The involvement of alcohol at locations did not differ
significantly by class type.
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3.2. Negative binomial results

Table 2 shows injuries for all modes of travel by all injury severity levels and by severe/
fatal injuries. Motor vehicle volumes were negatively related to all injury levels but not
significantly related to severe/fatal injuries. While this may appear counterintuitive at

first glance, it may reflect the reality that high traffic volumes are often associated with
congestion and slower vehicle speeds, which, can be better for traffic safety (Evans, 2004).
Indeed, more “complete” intersections (class 2), which were significantly more likely to
occur at the intersection of two major roads, were associated with more injuries (p<0.05)
and severe/fatal injuries (p<0.10; Model 2) controlling for mainline vehicle volume and
pedestrian exposure and accounting for alcohol involvement. The role of alcohol was also

a significant positive predictor and remained significant after considering the intersection
typologies. Table 3 shows pedestrian injuries by all injury severity levels and by severe/fatal
injuries. The leading predictor for all pedestrian injuries was motor vehicle volume, while
alcohol involvement was the leading predictor for severe/fatal pedestrian injuries in the final
models.

4. DISCUSSION

For a relatively short segment (5 mi or 8 km) of an urban corridor in Los Angeles, we
identified two distinct classes of intersections based on environmental features. One class
was more “complete” and had more pedestrian features and was associated with higher
pedestrian volumes. In this cross-sectional study, this class also had greater sources of
potential conflict and was predictive of injuries/fatalities for all modes, even after controlling
for vehicle and pedestrian volumes. This class was also positively and marginally related to
pedestrian injuries/fatalities, but did not reach statistical significance in the final models. For
severe/fatal injuries for pedestrians and for all modes, alcohol involvement was a leading
predictor.

Given the higher pedestrian volumes and general potential for conflict at the more complete
intersections (a greater number of bus stops, crossing distances, etc.), it is possible that the
pedestrian features at these intersections helped counter a trend towards higher severe and
fatal pedestrian injuries, that would have otherwise been more evident. In some ways, this
paper illustrates how the Complete Streets and Vision Zero movements can work together to
advance traffic safety for all modes. Complete Streets focuses on safely accommodating all
users on the roadway. While noble, the findings in this paper demonstrate that intersections
can be “improved” for some modes but may still be dangerous if influential underlying
factors, such as conflict between roadway users, remain unchanged. Vision Zero efforts can
complement the Complete Streets movement by helping hone the focus to preventing severe
injuries and fatalities through strategies such as separating users in time and space, whether
that be reducing vulnerable road users’ exposure to vehicles, or reducing the exposure of
vehicles to each other, e.g., through better controlling turns. Other societal factors are also
important. The history of alcohol involvement for crash injuries at the study locations did
not differ by location type but was positively associated with severe and fatal injuries. In the
U.S., alcohol use continues to be a concern for traffic safety. Drinking and driving plays a
role in pedestrian fatal hit-and-runs (MacLeod et al. 2012), and pedestrian injury rates are

J Transp Health. Author manuscript; available in PMC 2022 December 27.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

MacLeod et al.

Page 8

correlated with the proximity to alcohol outlets (Schneider et al. 2010). Alcohol use among
pedestrians is also a leading factor in pedestrian crashes (Karsch et al. 2012), as it is for
motorists in motor vehicle crashes (NHTSA, 2016). Vision Zero’s work to alter traffic safety
culture is another crucial way that it can complement the Complete Streets movement.

4.1. Intersection typologies

Researchers are starting to use latent class analysis and latent profile analysis to address

the complexities of studying place (Jones and Huh 2014; Weden et al. 2011; Todd et al.
2016) as many features that are of interest or are of nuisance can covary. In our latent
analysis, we identified two distinct types with some key differences between these types

or classes. First, traditional indicators of conflict continue to be a challenge for road users.
Average crossing distances were longer for more “complete” locations (class 2). This means
that all users—pedestrians, bicyclists, and motorists are exposed to potential conflict with
vehicles for longer while crossing at those intersections. In addition, and relatedly, class 2
intersections were more likely to be intersections of two major streets. AADT for side streets
was not available for all locations and therefore was not tested in the model, but the longer
crossing distances on the side streets and the side street classification were likely acting in
part as proxies for higher total intersection vehicle volume.

Second, aspects of the built environment and intersection design may affect road user safety.
The number of bus stops tended to be higher with class 2 intersections. This may be

acting as a proxy for activity: bus stops tend to be located at places that may have more
pedestrian and auto volumes, and are natural points for people to want or need to cross a
street. Depending on how they are designed, they may also make it harder for drivers to see
pedestrians trying to cross, particularly in multi-lane situations where the large bus blocks
visibility of the curb. Class 2 was also associated with the presence of left turn lanes, which
again generally correspond to busier intersections with more complex interactions. The

fact that class 2 intersections were also significantly more likely to have more crosswalks,
accessible curb ramps, and other pedestrian features may therefore seem surprising, but it is
likely that these features were installed to mitigate some of the danger to pedestrians from
the otherwise busy, complex intersection. If these features were not present, it is likely that
these locations would have been even more dangerous for pedestrians and potentially other
road users.

For roadway safety in the U.S., strategies to reduce pedestrian exposure to vehicles

include sidewalks, curb ramps, traffic signals, medians, restricting turning movements,

and other pedestrian features to increase awareness of pedestrians (A Guide for Reducing
Collisions Involving Pedestrians 2004). In addition, exclusive pedestrian signal phasing,
pedestrian refuge islands, and high intensity roadway lighting are also highly effective
(Retting, Ferguson, and McCartt 2003). Several of these strategies are present at class 2
intersections. This suggests that the combination of features at the Class 2 intersections was
not enough to prevent pedestrian fatalities. Multiple indicators of increased potential conflict
suggest that additional countermeasures to restrict turning movements of vehicles may help.
Countermeasures that completely separate vehicle and pedestrian movements, such as the
“pedestrian scramble” (aka “Barnes Dance”) and protected left turns, improve predictability
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for all users and have been found to be effective for reducing injury (Bechtel, MacLeod,

and Ragland 2004). Because Santa Monica Boulevard carries so much traffic, people may be
concerned about delays if motorists’ movements are restricted. However, additional safety
improvements at these intersections could improve safety for all modes, fitting with Los
Angeles’s commitment to Vision Zero.

4.2. Implications for Practice and Policy

Cities across the U.S.—including Los Angeles (the study site for the present paper)—have
adopted or are considering adopting the goal to eliminate traffic fatalities, known as “Vision
Zero.” Key to the success of this movement is the understanding that most traffic crashes
are not random; rather, the built environment and behavior work together to cause fatal

and injurious crashes, as shown in this paper and many prior studies (Fernandes, Miranda-
Moreno, and Morency 2012; Garder 2004; Lee and Abdel-Aty 2005; Ukkusuri, Hasan, and
Aziz 2011).

A first step in understanding crash patterns is to employ strategies such as hot spot analysis
and crash typing, which identify priority locations and traffic safety countermeasures.
Systemic analysis takes this a step further to identify features of the environment

that attract roadway users and can act to hinder or support pedestrian, bicyclist, and
motorist safety (Preston et al. 2013). Latent class and latent profile analysis, which

allows for covariation of indicators, can be another tool for identifying patterns regarding
environmental characteristics. These strategies—particularly those with a systemic focus—
are a key part of any Vision Zero effort, as they can assist municipalities in identifying
locations and patterns that can aid in proactively addressing safety, rather than waiting for
crashes to occur before making changes.

Additionally, becoming clear about the priority of various goals seems paramount in

the pursuit of Vision Zero. The Complete Streets movement has successfully fought for
space for bicyclists and pedestrians so that people have options for travel. Critically,
however, many municipalities have made concessions for pedestrians and bicyclists—such
as improved intersection crossings and bike lanes—without addressing key aspects of
corridors that make travel dangerous for all roadway users. For example, a high-visibility
crossing draws attention to a pedestrian, but a driver going too fast may not have time to
react and slow down; similarly, multi-lane streets are the sites of “multiple-threat” crashes
that occur when one driver slows for a crossing pedestrian and the driver in the next lane
does not, tragically ending in a pedestrian injury or fatality. The goal of zero helps to focus
municipalities” efforts on making the wholesale changes to the context so that drivers are
not asked to react as quickly because they are not traveling so fast, thus giving everyone a
better chance to travel safely along that corridor. Interestingly, many Vision Zero efforts are
finding that driver fatalities are also prevalent along the major arterials that are problematic
for pedestrians (Portland Bureau of Transportation, 2017). Improvements made in pursuit of
Vision Zero help save a/f lives.

Furthermore, identifying combinations of features that are more likely to be associated
with injuries or fatalities can help municipalities develop targeted performance measures
to monitor improvements over time. For example, most performance measures focus on
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outcomes, such as numbers of pedestrian injuries and fatalities over time. While it is critical
to measure these numbers, it may be just as important to measure the presence of outputs
known to lead to the outcomes, such as the number of corridors with speed limits over 30
mph in a city, or the percentage of intersections along major arterials with a combination of
features known to be associated with greater pedestrian injury. Developing these measures
will likely be an important part of creating accountability within Vision Zero efforts.

Finally, analysis of built environment and roadway data will be important to supplement any
crash analysis so that engineers, planners, and policymakers can understand how various
characteristics contribute to or detract from traffic safety for all modes. While conducting an
environmental audit can be resource intensive, it is important for a comprehensive analysis.
We used Google Streetview™ to assist in our data collection efforts; such tools may help
ease the burden of on-site data collection (Kurka et al. 2016).

4.3. Limitations and Future Research

We utilized an analytic method to differentiate types of intersections along a relatively short
segment of an urban corridor. While we were able to distinguish many features, we could
not distinguish all features included in the latent analysis. In some cases, this could be due to
statistical power. However, it is likely that in other cases those features did not differ enough
to show. In addition, some of our findings may not be generalizable to all urban corridors.
Future studies could analyze intersections from different corridors to strengthen or clarify
these findings. We also did not examine potential influences that may exist outside of the
built environment, including the culture and socio-demographics of the areas surrounding
the intersections and of the people involved in the crashes. We include the involvement

of alcohol, which, can be tied to both the social and physical environment. However,

other social and cultural factors might influence traffic safety values and behaviors. Future
research could try to discern the relative contributions of the built environment compared

to these other factors. Additionally, while we utilized several years of crash data because
fatalities can be relatively infrequent, we conducted our environmental assessment at one
point in time and without the information to control when the improvements were made;

it is possible that the improvements in the Class 2 intersections were more impactful

than the analyses suggest. Future research could include case studies of intersections

and before and after studies of intersection changes to address some of the limitations

of cross-sectional studies. For example, a before and after study of an urban freeway

with landscape improvements observed some improvements in pedestrian fatalities (Mok,
Landphair, and Naderi 2003). Along a short segment of a single corridor it may be difficult
to isolate features without natural or randomized experiments. Finally, it is possible that
some locations are safer as determined by crash data because pedestrians perceive them

to be unsafe and avoid these areas. Case studies and focus groups would assist in better
understanding such issues.
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Highlights
. We conducted a cross-sectional environmental audit of an urban corridor in
LA
. Based on this audit, we identified two distinct classes of intersections
. Complete intersections had greater pedestrian volumes and sources of conflict
. Complete intersections also had more injuries for all modes but not for
pedestrians
. Complete Streets may help counter some injury trends but more work is

needed
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