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ABSTRACT

Although many low-income urban areas are highly walkable by conventional
measures such as population density or land use mix, chronic diseases related to lack
of physical activity are more common among residents of these areas. Disparities in
neighborhood conditions may make poor areas less attractive environments for
walking, offsetting the advantages of density and land use mix. This study compared
poor and nonpoor neighborhoods in New York City, using geographic information
systems measures constructed from public data for US census tracts within New
York City (N=2,172) as well as field observation of a matched-pair sample of 76
block faces on commercial streets in poor and nonpoor neighborhoods. Poor census
tracts had significantly fewer street trees, landmarked buildings, clean streets, and
sidewalk cafes, and higher rates of felony complaints, narcotics arrests, and
vehicular crashes. The field observation showed similar results. Improving aesthetic
and safety conditions in poor neighborhoods may help reduce disparities in physical
activity among urban residents.
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INTRODUCTION

A growing number of studies find that people who live in densely
populated areas, with mixed land use (e.g., homes, shops, schools,
places of worship, parks), street connectivity (i.e., the directness and
length of the street blocks and the density of connections within a
street system) (1), and access to public transit (i.e., buses or trains)
tend to walk more, be more physically active, and weigh less (2—4).
These measures of walkability (i.e., ease of walking in an area)
identify important city- and neighborhood-scale differences related
to physical activity. They cannot, however, explain disparities in
physical activity between poor and nonpoor neighborhoods within
big-city environments (in “poor” neighborhoods, at least 20% of
residents lived in poverty according to the 2000 US Census; in
“nonpoor” neighborhoods, less than 20% of residents lived in
poverty). Residents of low-income urban neighborhoods, despite
living in what are, by conventional standards, highly walkable
neighborhoods, have high rates of chronic disease related to lack of
physical activity (5,6).

Disparities in aesthetic or safety-related characteristics may make
poor neighborhoods less attractive environments for walking,
offsetting the advantages of high population density and land use
mix (2,7,8). Previous research has highlighted three types of aesthetic
characteristics believed to influence walking: green space such
as parks or natural areas (9-12), attractive architecture or urban
design (13,14), and disagreeable features such as noise, air pollution,
or physical disorder (10,15-17). In addition, some studies have
found that crime risk (18-22) and traffic hazards (23,24) are
associated with lower levels of physical activity and/or higher
weight, although the evidence is mixed (16,24,25). Other neighbor-
hood features may also promote such forms of active transportation
as walking. Amenities (i.e., pleasant features) such as benches
and sidewalk cafes may make an area more attractive to pedestrians
(26). In addition, unlike motorists, who favor less-crowded
roads, pedestrians prefer public places where other people are
present (27).
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Identifying the ways in which neighborhood conditions in low-
income areas might discourage physical activity is consistent with an
ecological approach that considers multiple levels of influence on
behavior; it is also the first step toward effective intervention. This
collaborative study asked how neighborhood characteristics such as
aesthetics and safety differed between poor and nonpoor neighbor-
hoods which are equally walkable by conventional measures.
The first analysis used US census tract-level measures (census tracts
are small, relatively permanent statistical subdivisions of a county)
(28) to compare aesthetics, safety, and other conditions in poor
and nonpoor neighborhoods, controlling for a walkability index
that summarized population density, land use mix, street con-
nectivity, and public transit. The second analysis used field
observation conducted on commercial streets in high-walkability
poor and nonpoor tracts, providing detailed measures of both
physical conditions and social behavior. Both components of this
research examined whether poor and nonpoor neighborhoods differ
in ways that could help explain disparities in physical activity within
a city.

METHODS

This study used data both from geographic information systems
(GIS) measures and field observation in New York City. All analyses
compared poor and nonpoor areas, with poor areas defined as
census tracts with at least a 20% poverty rate in the 2000 US Census.
We compared poor and nonpoor areas after controlling statistically
for neighborhood walkability. Building on work by Frank et al
(23,29), we constructed a walkability index for census tracts. Our
index included five components, each receiving equal weight. These
components were:

(1) Population density, that is, the ratio of population to land
area.

(2) Unique intersection density, that is, the ratio of intersections to
land area, excluding cul-de-sac or L-shaped intersections and
consolidating intersections on divided streets.

(3) The minimum distance along the street network to the nearest
subway stop; we assigned a value of tokm (6.2 miles) to this
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measure for three tracts located on small islands (the maximum
for other tracts was 9.65 km (6.0 miles)).

(4) A measure of the balance among five types of land use -
residential, office, retail, education, and entertainment — using
data from a parcel-level database, the primary land use tax
lot output (PLUTO) data, produced by the New York City
Department of City Planning (30). (This land use mix measure
equaled A/In(N) where A= —((b1/a) x In(bt/a)) + (b2/a) x In(b2/a)
+ ... over all five land uses, the variable a was the total
floor area across the five land uses, b1 was the building floor
area covered by the first land use, b2 was the building floor area
covered by the second land use, and so on, N was the total
number of land uses represented in the census tract, and zero
values for br to bs were set to 0.00001 to avoid zero or
undefined terms.)

(5) The ratio of retail building floor area to retail land area, also
using data from PLUTO. After calculating these measures at the
census tract level, we standardized each to a z-score (or standard
score) with a mean of zero and a standard deviation of 1,
then summed the five z-score values to produce a walkability
index that ranged from —11.47 to 14.36 for the city’s inhabited
tracts.

GIS Measures

The city-wide analysis using GIS data included measures of
neighborhood aesthetics, safety, active transportation infrastructure
(i.e., places for walking and/or bicycling, such as paths or trails
where motorized vehicles are prohibited, as well as bus stops or
subway/train stations), and sidewalk amenities constructed for all
2,172 census tracts with resident population in 2000. Source data
available for this project ranged in spatial scale from point features
(such as sidewalk cafes or vehicular crashes) to administrative units
larger than census tracts. We aggregated point features up to the tract
level. When using measures available only for larger geographies,
such as police precincts, we intersected tract boundaries spatially
with those larger geographic units and constructed area-weighted
averages.

We used four measures of aesthetic features of each neighborhood.
The New York City Department of Parks & Recreation (31)
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provided data from the 1995 Street Tree Census, which identifies
the number of trees per street segment, and 2007 data on the
locations of city parks and “greenstreets” (natural plantings on
median strips and traffic islands). To indicate the presence of
historically important architecture, we used the locations of
buildings designated as historical landmarks by the New York City
Landmarks Preservation Commission, available from the PLUTO
database (30). Measures of street cleanliness came from “Project
Scorecard,” an annual assessment conducted by the New York
City Mayor’s Office of Operations (32). City evaluators rated
the cleanliness of streets in a sample of blocks, with the ratings
aggregated to one of 234 sanitation sections in the city. Our
measure averaged the proportion of streets deemed acceptably clean
in 2005—2007.

Our traffic safety indicators included a weighted average of speed
limits within the tract, with the speed limits weighted by the length of
the corresponding road segments; a proxy for street width, the total
land area covered by the street network divided by the total length
of roads, both within the tract; and the number of injuries
from pedestrian—automobile collisions, averaged over the years
2003-2005, using data from the New York State Department of
Transportation. For this study, crime data were available from the
New York City Police Department at the precinct level. We
calculated the average number of felony crimes and narcotics arrests
per 100,000 residents for the years 2002-2004, the latest years
available. We also examined the proportion of vacant housing units
in the 2000 Census; this measure is often included in studies of
neighborhood physical disorder and has been associated with crime
and fear of crime (33-35).

Our measures of active transportation infrastructure included the
presence of a bike lane or trail within the tract (according to the New
York City Department of Transportation), as well as the presence of
a subway stop within 0.8 km (0.5 miles) from the center of the tract
and the density of bus stops per km?*, both using data from the
Metropolitan Transit Authority. As a measure of sidewalk amenities,
we used a 2006 geocoded list (in which geographic coordinates were
determined from street addresses) of sidewalk cafes with outdoor
seating, provided by the New York City Department of Consumer
Affairs, which licenses sidewalk cafes.
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Observer Ratings of Matched Street Segments

We selected commercial streets for observation because of their
potential to serve as neighborhood gathering places that draw
pedestrian traffic. We conducted field observation on one street
segment in each of 38 tracts, taking separate measurements for each
side of the street for a total of 76 block faces (a block face is one side
of a city block). We used a two-step sampling process to select the
street segments for observation. The first step was to select pairs of
poor and nonpoor tracts matched on walkability. We began with
census tracts in the top quartile of walkability (554 tracts), ranked
the tracts by their walkability scores, and divided the ranked list into
strata consisting of 20 tracts each. Within each stratum we identified
a matched pair of poor and nonpoor census tracts, usually selecting
tracts with the smallest difference between walkability scores. We
reviewed these 28 matched pairs, excluding pairs in which a tract
had little commercial activity or would have required excessively
long travel, to generate a final sample of 20 pairs. Because of
inclement weather during the field period, we audited only 19 pairs
(38 tracts). Because of the matched pair selection, mean walkability
scores were the same (3.64) for poor and nonpoor tracts. The
distribution of tracts across the four boroughs (i.e., counties within
New York City) in our study differed, however: among nonpoor
tracts, 52.6% were in Manhattan and 31.6% in Brooklyn or the
Bronx; among poor tracts, 26.3% were in Manhattan and 57.9% in
Brooklyn or the Bronx. The remaining sampled tracts were in
Queens.

For the second step, street segment selection, we used business
location data from The Dun & Bradstreet Corporation to develop a
detailed map for each sampled tract that displayed commercial land
use, subway stops, and retail and service establishments. Based on
these maps, we selected the street segment in each tract that
maximized the proportion of commercially zoned land, proximity to
subway stops, and density of retail and service establishments.

Observers spent approximately 75 min collecting data for each
block face, using an audit tool developed by the authors based on an
inventory of key constructs in research on urban design and
neighborhood physical and social conditions. We included measures
of the physical environment (i.e., the physical attributes of an area)
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such as aesthetics, traffic and crime safety, infrastructure for active
travel (e.g., walking, bicycling, using public transit), and sidewalk
amenities. We also included measures of social and commercial
activity. In addition to the paper-and-pencil audit measures,
observers took two 1o-min pedestrian counts, used a radar gun to
gauge traffic speed (taking measurements for 1o vehicles at mid-
block), and, using a rolling tape measure, measured the total
sidewalk width and the “unobstructed width” (taking into account
obstructions such as vending carts or street furniture). The entire
instrument, with item sources indicated where relevant, is available
on the Internet (36), and the Appendix to this paper shows the subset
of items used in this analysis.

Before the field period, we tested the audit tool in a few blocks,
both to estimate the time required and to identify items that were
ambiguous or difficult to measure and therefore needed revision.
Observation took place on weekdays during July and August; no
observation was conducted in rainy weather. To control for variation
in traffic patterns due to morning and afternoon rush hour and the
lunch hour, observers visited the blocks between 10:00 and 12:00
hours or between 13:30 and 15:30 hours. A core team of three student
interns participated in developing the instrument and collected 75% of
the data; seven other interns carried out observation on a rotating
schedule, always working with one of the three core team members.
All observers underwent a 3-hour training session at the Project for
Public Spaces (a nonprofit organization dedicated to helping people
create and sustain public places that build communities).

Statistical Analysis

In the city-wide analysis, we estimated median values (for continuous
variables) or probabilities (for dichotomous variables) for the poor
and nonpoor tracts, adjusting for walkability scores. We employed
quantile regression to estimate adjusted median values and logistic
regression to estimate the adjusted probabilities. We used adjusted
medians rather than means both because of the skewness of several
GIS variables and to reduce the influence of outliers. For the field
observation measures, we assessed statistical significance of poor—
nonpoor differences using #-tests without an equal variance assump-
tion (for continuous variables) and y*-tests (for dichotomous variables).
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RESULTS

In the first analysis, shown in Table 1, we compared poor and
nonpoor tracts in New York City using GIS measures of aesthetics,
safety, infrastructure for active transportation, and sidewalk
amenities, with medians and proportions adjusted for an index of

Table 1: Census tract-level GIS measures of physical environment, adjusted for
walkability, by poverty status

Measure Nonpoor Poor  P-value
Aesthetics
Density of street trees per km* 1005.9  507.6 P<o.001
Percent of tracts with any 39.3 44.8 P<o.05
park or “greenstreet”
Percent of tracts with landmarked 21.5 15.8 P<o.o1
buildings
Percent of streets acceptably clean 93.4 89.5 P<o.001
Safety
Weighted average speed limit in 26.9 27.2 P<o.o1
tract (mph)
Ratio of street area (km?) to street 0.050 ©0.057 P<o.o01
length (km)
Density of pedestrian—vehicular 17.8 24.1 P<o.001
collisions per km*
Rate of felony complaints per 1530.6 1885.1 P<o.001
100,000 population
Rate of narcotics arrests per 221.7  929.6 P<o.001
100,000 population
Percent of vacant housing units 4.4 5.1 P<o.001

Infrastructure for active transportation

Percent of tracts with bicycle 27.6 35.7 P<o.001
lanes or greenways

Percent of tracts with subway stop 49.5 72.4 P<o.001
within 0.8 km

Density of bus stops per km* 0.540 0.538

Sidewalk amenities
Percent of tracts with any sidewalk cafe 9.1 1.9 P<o.001
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walkability. Nonpoor tracts fared better than poor tracts on three
aesthetics measures: more street trees, more landmarked buildings,
and a higher proportion of clean streets. Poor neighborhoods were
more likely to include parks or greenstreets. Nonpoor tracts also
appeared safer than poor tracts, with slightly lower speed limits and
narrower streets, lower vehicular crash rates, lower rates of felony
complaints and narcotics arrests, and fewer vacant housing units.
Poor census tracts had better access to bicycle lanes and paths and to
subway stops, whereas density of bus stops did not differ
significantly by neighborhood poverty level. Nonpoor tracts were
more likely to have sidewalk cafes.

The second analysis used field observation measures of the
physical environment collected on commercial streets in high-
walkability tracts (Table 2). Most comparisons of aesthetic qualities
favored the nonpoor block faces (hereafter, “blocks”), which had
more natural features and fewer visible signs of trash or disrepair.
Nonpoor blocks were also more likely to have ornate or decorative
architecture and less likely to have excessive noise. The results for
safety and active transportation infrastructure were mixed. Poor
blocks tended to have narrower streets and slower traffic. This
difference may be due to their concentration in the outer boroughs,
whereas nonpoor blocks included more sites in the heavily traveled
neighborhoods of Manhattan. Police presence was similar on poor
and nonpoor blocks. Observers saw a few incidents of fighting or
hostile behavior on poor blocks, but none on the nonpoor blocks.
Public transit access was similar for poor and nonpoor blocks, but
more nonpoor blocks had bicycle racks. Total width of sidewalks did
not differ in poor and nonpoor neighborhoods, but the unobstructed
walking area was narrower on sidewalks in nonpoor neighborhoods.
Nonpoor blocks had more sidewalk cafes and pedestrian conve-
niences. Among both poor and nonpoor blocks, nearly half offered
some kind of outdoor seating, including city- and business-provided
benches, cafe chairs, and “substitute seating,” such as stoops (i.e.,
small porches at building entrance) or large pots with plants. On
poor blocks, only about 11% of seating was provided by businesses,
whether sidewalk cafes or business-provided benches; on nonpoor
blocks, the figure was significantly higher at 46% (P =o0.02). In poor
neighborhoods, some chairs appeared to have been brought to the
sidewalk from nearby apartments.
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Table 2: Observational measures of physical environment, on high-walkability
commercial streets, by poverty status

Measure Nonpoor Poor P-value
Aesthetics
Percent with natural features 68.4 52.6
Count of natural features per block 5.8 2.9 P<o.05
Percent with ornate or decorative architecture 39.5 18.4 P<o.05
Percent with public art or banners 18.4  34.2
Percent with excessive noise 39.0 62.9 P<o.05
Percent with unpleasant odors 45.4 61.9
Count of types of trash (six items) 1.8 2.7 P<o.001
Count of signs of disrepair or abandonment 0.4 1.2 P<o.001

(nine items)

Safety
Number of lanes to cross at intersection 5.6 4.4 P<o.or
Average traffic speed (mph) 23.1  19.2 P<o.01
Percent in which police were observed 57.9  52.6
Percent in which fighting or hostile behavior 0.0 10.5 P<o0.05

was observed

Infrastructure for active transportation

Percent with bicycle rack(s) 23.7 2.6 P<o.or
Percent with bus stop(s) 39.5  44.7
Percent with subway stop(s) 29.0 26.3
Sidewalk width (feet) 17.5 18.6
Unobstructed sidewalk width (feet) 10.5 12.5 P<o.10

Sidewalk amenities

Percent with sidewalk cafes 15.8 2.6 P<o.05
Percent with any seating 47.4  42.1
Count of types of sidewalk conveniences 5.4 3.8 P<o.05

(seven items)

Table 3 compares measures of social and commercial activity. The
most notable difference was in sidewalk commercial activity. Poor
blocks had more street vendors, people distributing advertising
flyers, and sidewalk shoppers. The street vendors ranged from
newsstands and licensed food carts to informal vendors with items
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Table 3: Observational measures of social/commercial activity and overall
neighborhood ratings, on high-walkability commercial streets, by poverty status

Measure Nonpoor Poor P-value
Percent with sidewalk vendor or display table 29.0 47.4 P<o.10
Percent with person distributing advertising flyers 2.6 18.4 P<o.05

Percent with person(s) shopping at sidewalk vendor 10.5 39.5 P<o.01
Percent with people standing in groups and talking  86.8  89.5

Percent with people sitting alone 36.8  50.0
Percent with people sitting in groups 2T.1 39.5 P<o.10
Median pedestrians (average of two 5-min counts) 72 55.8

arrayed on a card table. Poor blocks were also more likely to have
people sitting in groups. Otherwise, few differences in the level or
character of social activity were observed. Nonpoor blocks had
higher median pedestrian counts, but the difference was not
statistically significant.

DISCUSSION

Both GIS and field observation data indicated that neighborhood
conditions differed significantly between poor and nonpoor neigh-
borhoods that were equally walkable. Nonpoor neighborhoods had
better scores on most indicators related to aesthetics, safety, and
pedestrian conveniences. These findings are consistent with previous
work on disparities in neighborhood conditions,(5,37) but to our
knowledge this study is the first to demonstrate that these differences
remained after controlling for the potentially confounding effect of
neighborhood walkability. We also found differences between poor
and nonpoor neighborhoods in features less commonly studied, such
as pedestrian amenities and conveniences and sidewalk commercial
activity. This study shows that low-income urban neighborhoods are
less conducive to walking than they would appear to be if we
considered only population density, land use mix, and other
indicators of urban form. Taking account of neighborhood aesthetics
and safety may help explain disparities in health between advantaged
and disadvantaged populations.
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This work suggests some questions for future research. First, if
neighborhood conditions do influence physical activity, what is the
relative importance of specific features such as crime, traffic safety,
or physical disorder and how might these features interact (38)?
Second, how do socioeconomic status or other individual character-
istics shape the diverse ways in which people use streets and other
public spaces (37)? Third, to what extent do public spaces serve as
neighborhood destinations, thereby promoting physical activity and
other healthy behaviors? Use of sidewalks as public spaces could
attract pedestrian traffic by generating a lively street scene and
providing additional shopping destinations; it could also deter
walking by obstructing pedestrian traffic or generating physical
disorder.

Strengths of this study include the variety of objective measures
available for the city-wide analysis as well as inclusion of detailed
field observation data. Although other studies have found similar
differences by neighborhood poverty level (39), to our knowledge
ours is the first to include controls for neighborhood walkability.
Our findings are limited to one city, and future research should assess
their generalizability to other places. Limitations of the GIS data also
include the lack of validity and reliability information and the use of
crime and street cleanliness measures available on only a coarse
spatial scale. Limitations of the field observations include the limited
size and scope of the sample, the lack of formal tests of intra- or
inter-rater reliability, lack of data for evenings and weekends, lack of
repeated measures for impermanent features such as social gather-
ings, and the use of neighborhood ratings by outside observers who
may not represent the perceptions and priorities of local residents.
Information on the quality or cost of neighborhood resources could
modify our conclusions about disparities in neighborhood condi-
tions. Lastly, we considered disparities by neighborhood poverty
level only; study of disparities by race/ethnic composition or more
differentiated measures of socioeconomic status would be a valuable
addition to future research.

Policy measures to improve aesthetic and safety conditions in low-
income neighborhoods may promote physical activity and thereby
reduce increases in obesity and related health conditions among
residents. Improving neighborhood conditions is an attractive
approach for policy intervention because aesthetic and safety
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improvements can often be implemented more quickly and at more
modest cost than more fundamental shifts in population density or
land use patterns. In addition, community stakeholders often support
neighborhood aesthetic and safety-related enhancements because
such measures may improve quality of life and attract consumers to
local businesses. Measures that could reduce the poor-nonpoor
disparities identified in this study include planting trees along streets,
increasing the frequency of trash pickup and other sanitation
services, improving policing of the community, implementing
traffic-calming measures, and promoting economic development in
poor neighborhoods. Given the demands on limited city budgets,
priorities should be informed by further research on the effects
of specific neighborhood features on physical activity — either
singly or in combination — relative to the cost of the improvement
(40). In addition, given the diversity of ways in which residents
use their streets and sidewalks, initiatives to improve neighbor-
hood conditions should seek to include local residents in decision
making.

ABOUT THE AUTHORS

Kathryn M. Neckerman, Ph.D., is Associate Director of the Institute
for Social and Economic Research and Policy at Columbia
University, 420 West 118th Street, Mail code 3355, New York,
NY 10027, USA. E-mail: kmn2@columbia.edu

Gina S. Lovasi, Ph.D., is a Health & Society Scholar at Columbia
University, 420 West 118th Street, Mail code 3355, New York, NY
10027, USA. E-mail: gl222 5@columbia.edu

Stephen Davies, M.Arch., is Senior Vice President at the Project
for Public Spaces, 700 Broadway, New York, NY, 1rooco3, USA.
E-mail: sdavies@pps.org

Marnie Purciel, M.P.H., M.U.P,, is a GIS Analyst at the Institute for
Social and Economic Research and Policy at Columbia University,
420 West 118th Street, Mail code 3355, New York, NY 10027, USA.
E-mail: mlp2111@columbia.edu



KATHRYN M. NECKERMAN ET AL - NEIGHBORHOOD DISPARITIES 5277

James Quinn, M.A., is a Senior GIS Analyst at the Institute for Social
and Economic Research and Policy at Columbia University, 420
West 118th Street, Mail code 3355, New York, NY 10027, USA. E-
mail: jq2145@columbia.edu

Eric Feder was, at the time this research was conducted, an intern at
the Institute for Social and Economic Research and Policy at
Columbia University, 420 West 118th Street, Mail code 3355, New
York, NY 10027, USA. E-mail: federer49o@gmail.com

Nakita Raghunath was, at the time this research was conducted, an
intern at the Institute for Social and Economic Research and Policy
at Columbia University, 420 West 118th Street, Mail code 33535,
New York, NY 10027, USA. E-mail: nakits63@gmail.com

Benjamin Wasserman was, at the time this research was conducted,
an intern at the Institute for Social and Economic Research and
Policy at Columbia University, 420 West 118th Street, Mail code
3355, New York, NY 10027, USA. E-mail: bigben299@aol.com

Andrew Rundle, Dr. P.H., is associate professor of epidemiology at
the Mailman School of Public Health, Columbia University, 722
West 168th Street, New York, NY 10032, USA. E-mail: agr3@
columbia.edu

REFERENCES

1. American Planning Association’s Planning Advisory Service. Complete
streets. PAS QuickNotes No. 5, 2006. Available at http://www.
planning.org/pas/quicknotes/pdf/QNstext.pdf, accessed 1o October
2008.

2. Frank LD, Andresen MA, Schmid TL. Obesity relationships with
community design, physical activity, and time spent in cars. Am ] Prev
Med. 2004;27(2):87-96.

3. Rundle A, Diez Roux AV, Freeman LM, Miller D, Neckerman KM,
Weiss CC. The urban built environment and obesity in New York City:
a multilevel analysis. Am | Health Promot. 2007;21(4):326-34.

4. Saelens BE, Sallis JE, Frank LD. Environmental correlates of walking
and cycling: findings from the transportation, urban design, and
planning literatures. Ann Behav Med. 2003;25(2):80-91.



8278 JOURNAL OF PUBLIC HEALTH POLICY « VOL. 30, NO. SI

5.

6.

IO.

II.

I2.

13.

14.

15.

16.

17.

18.

Lopez R, Hynes HP. Obesity, physical activity, and the urban environ-
ment: public health research needs. Environ Health. 2006;5(1):25.
Lovasi GS, Neckerman KM, Quinn JW, Weiss C, Rundle A. Individual
or neighborhood disadvantage modifies the association between
neighborhood walkability and body mass index. Am | Public Health.
2009;99(2): Forthcoming.

. Pikora T, Giles-Corti B, Bull F, Jamrozik K, Donovan R. Developing a

framework for assessment of the environmental determinants of
walking and cycling. Soc Sci Med. 2003;56:1693—703.

. Brennan Ramirez LK, Hoehner CM, Brownson RC, Cook R, Orleans

CT, Hollander M, et al. Indicators of activity-friendly communities: an
evidence-based consensus process. A | Prev Med. 2006;31(6):515—524.

. Tilt JH, Unfried TM, Roca B. Using objective and subjective measures

of neighborhood greenness and accessible destinations for under-
standing walking trips and BMI in Seattle, Washington. Am | Health
Promot. 2007;21(4):371-9.

Ellaway A, Macintyre S, Bonnefoy X. Graffiti, greenery, and obesity in
adults: secondary analysis of European cross sectional survey. BM].
200§3331(7517):611-2.

Giles-Corti B, Donovan RJ. The relative influence of individual, social
and physical environment determinants of physical activity. Soc Sci
Med. 2002;54:1793-812.

Troped PJ, Saunders RP, Pate RR, Reininger B, Addy CL. Correlates of
recreational and transportation physical activity among adults in a
New England community. Prev Med. 2003;37(4):304-10.

Handy SL, Boarnet MG, Ewing R, Killingsworth RE. How the built
environment affects physical activity: views from urban planning. Am |
Prev Med. 2002;23(2 Suppl 1):64—73.

Lee C, Moudon AV. Correlates of walking for transportation or
recreation purposes. | Phys Act Health. 2006;3(Suppl 1):S77-98.
Boehmer TK, Hoehner CM, Deshpande AD, Brennan Ramirez LK,
Brownson RC. Perceived and observed neighborhood indicators of
obesity among urban adults. Int ] Obes. 2007;31(6):968—77.
Hoehner CM, Ramirez LKB, Elliott MB, Handy SL, Brownson RC.
Perceived and objective environmental measures and physical activity
among urban adults. Am | Prev Med. 2005;28(2):105-16.

Shenassa ED, Liebhaber A, Ezeamama A. Perceived safety of area
of residence and exercise: a pan-European study. Am | Epidemiol.
20063163 (11):T1012—7.

Suminski RR, Poston WSC, Petosa RL, Stevens E, Katzenmoyer LM.
Features of the neighborhood environment and walking by US adults.
Am | Prev Med. 2005;28(2):149-55.



KATHRYN M. NECKERMAN ET AL - NEIGHBORHOOD DISPARITIES 5279

19.

20.

21.

22.

23.

24.

25.

26.

27.

2.8.

29.

30.

31.

32.

Harrison RA, Gemmell I, Heller RE. The population effect of crime and
neighbourhood on physical activity: an analysis of 15,461 adults.
J Epidemiol Community Health. 2007;61(1):34-9.

Weir LA, Etelson D, Brand DA. Parents’ perceptions of neighbor-
hood safety and children’s physical activity. Prev Med. 2006;43(3):
212-217.

Gordon-Larsen P, McMurray RG, Popkin BM. Determinants of
adolescent physical activity and inactivity patterns. Pediatrics. 2000;
105(6):¢83.

Bennett GG, McNeill LH, Wolin KY, Duncan DT, Puleo E, Emmons
KM. Safe to walk? Neighborhood safety and physical activity among
public housing residents. PLoS Med. 2007;4(10):e306.

Frank LD, Schmid TL, Sallis JE Chapman J, Saelens BE. Linking
objectively measured physical activity with objectively measured
urban form: findings from SMARTRAQ. Am | Prev Med. 2005;28
(2 Suppl 2):117-25.

Timperio A, Crawford D, Telford A, Salmon J. Perceptions about the
local neighborhood and walking and cycling among children. Am |
Prev Med. 2004;38(1):39—47.

Burdette HL, Whitaker RC. Neighborhood playgrounds, fast food
restaurants, and crime: relationships to overweight in low-income
preschool children. Prev Med. 2004;38(1):57—63.

Whyte WH. The Social Life of Small Urban Spaces. Washington, DC:
Conservation Foundation; 198o.

Isaacs R. The urban picturesque: an aesthetic experience of urban
pedestrian places. | Urban Design. 2000;5(1):145-80.

US Census Bureau. Census tracts and block numbering areas. 2000.
Available at http://www.census.gov/geo/www/cen_tract.html, accessed
10 October 2008.

Frank LD, Sallis JE, Conway TL, Chapman JE, Saelens BE, Bachman W.
Many pathways from land use to health — associations between
neighborhood walkability and active transportation, body mass index,
and air quality. ] Am Plann Assoc. 2006;72(1):75-87.

New York City Department of City Planning. Primary Land Use Tax
Lot Output (PLUTO) data. Available at http://www.nyc.gov/html/dcp/
html/bytes/applbyte.shtml, accessed 10 October 2008.

New York City Department of Parks and Recreation. Available at
http://www.nycgovparks.org/, accessed 10 October 2008.

New York City Mayor’s Office of Operations. Project scorecard.
Available at  http://www.usmayors.org/USCM/best_practices/litter/
New York.html, accessed 10 October 2008. US Conference of Mayors;
2000.



S280 JOURNAL OF PUBLIC HEALTH POLICY « VOL. 30, NO. SI

33-

34

35-

36.

37-

38.

39.

40.

Latkin CA, Aaron DC. Stressful neighborhoods and depression: a
prospective study of the impact of neighborhood disorder. | Health Soc
Bebav. 2003344(1):34—44.

Robinson JB, Lawton BA, Taylor RB, Perkins DD. Multilevel
longitudinal impacts of incivilities: fear of crime, expected safety, and
block satisfaction. | Quant Criminol. 2003;19(3):237-74.

Boyle DJ, Hassett-Walker C. Individual-level and socio-structural
characteristics of violence: an emergency department study. | Interpers
Violence. 2008;23(8):1011-26.

Built Environment & Health Project. Columbia University, New York
City, 2006. Available at www.beh.columbia.edu, accessed 10 October
2008.

Loukaitou-Sideris A. Urban form and social context: cultural
differentiation in the uses of urban parks. J Plann Educ Res. 1995;
14(2):89-102.

Alfonzo M, Boarnet MG, Day K, McMillan T, Anderson CL. The
relationship of neighbourhood built environment features and adult
parents’ walking. | Urban Design. 2008;13(1):29—51.

Kelly CM, Schootman M, Baker EA, Barnidge EK, Lemes A. The
association of sidewalk walkability and physical disorder with
area-level race and poverty. | Epidemiol Community Health. 2007;
61(11):978-83.

Boarnet MG, Greenwald M, McMillan TE. Walking, urban design,
and health: toward a cost-benefit analysis framework. | Plann Educ
Res. 2008;27(3):341—-58.



S$281

NEIGHBORHOOD DISPARITIES

KATHRYN M. NECKERMAN ET AL -

ou/sax
ou/sax
3SIOU JO [9A9] [ensnun Jo adA3 Aue yirm JuadIog

unon
s1ouueq 10 11e o1qnd YIIm JUDIdJ  IUNO))

SI110319€]
sasnq ‘sAemqns ‘surel]
 wo4f asiou Jo jana] [pusnuf)

e 1qng
sysodduwre] uo siouueg

ou/sax [B21I03STY 10 SATIBIOIIP/IBUI()
3IN30911YDIB AN BIOIIP IO AIBUIO [IIM JUIDIdJ 24M10911¢{24Y
$9IN1B3J [BINIBU JO SIUNOD JO WING 9AOQE SB JWES :$2INIBIJ [BINIBN]

unon sisoddure] uo sjod 1omo[g

unon (sSurping uo) saxoq MOPUIM

(sereUTWIOP 2913

unon Se 3UO[ St $9a11 Padudy FUIpN|dUI) $I11 19211G

unon (039 ‘SpPaq JoMO[J YIIM SBITR UT PIdULJ) sFunue|]

unon (s10d a8re]) s1aruelg
SoIN31BaJ [INIBU AU YIIM JUIDI] sa4niva) AN

JUIMMIUINSDIUM
Jo nun

SISKIpUD Ul PISn 2ANSVIUL PIULLOJSUDAT, 40 AT,

10203044 u0YVALISQO UL WAL 1PNy

SOINSEIUT UOTIBATISAO P[L] TV 9[qeL

XIANAddV



JOURNAL OF PUBLIC HEALTH POLICY « VOL. 30, NO. SI

S$282

juswuopueqe 10 Jredarsip jo sad£1 Jo 1uno))

Juasaxd ysen jo sad£1 jo junop

ou/sax

ouy/sax

ou/sax
ou/sax

ou/sax
ou/sax
ou/sax
ou/sax

ou/sax

I0po uENmNDﬁQES Jjo adfa J9310 IIM JU3DI9J ou/ssx

BeIo

(porquuas

-sesip Apaed ‘syoqon Auew “8'9) sied pouopueqy
Juaumopupqy Jo uwdaisip Jo sadKy,

(91€S 107 30U ‘pApIEd
-SIp) qInd 10 Y[emaplis uo s3uiSuo[dq P[OYISNOH
SUIMO[JI9A0 SUBD [sel],
s101In3
ul/sy[emapls uo sse[3 uayoiq oM ‘98eqied 1yI0
(souoq waIIYd “*3'3) Y[eMIpIS UO [SEI] PAIB[I-POO,]
s1INq 91321e810/18310 PapIedsi(]
$3[330q JonbI[ 10 ‘QUIM T93q UN|OIq IO I[OYM

¢svag Jo adA]

I0po 1Y
(239 ‘soporyaa ‘s3uiping) uonnjjod Iy

ou/sax (&3193ds) 1010
ouy/sax $3SIOU PIje[AI-ONi],
ou/sax 5091938 9[qe3rod 10 ‘Jusunnrede de)
ouy/sax uondNIISU0))
JudMIINSDIUM
Jo nun
SISKIPUD UL PISN aUNSPIUL PIUAOJSUDAT, 40 IGA], 10201044 U0YPAIISQO UL WL PPNy

(ponuyuo)) 1y S|qel,



S283

NEIGHBORHOOD DISPARITIES

KATHRYN M. NECKERMAN ET AL -

IPIA J[EMIPIS 3997
dois Aemqns [aim JuadIdJ  OU/SIX

ou/sax

dois snq 10 193[oys SN YIIM JUIDIYJ  OU/SAL
3oe1 9[2AdIq YIIM JUIDIdJ  IUNOD)

PaAIasqo

JOIABYQq J[1ISOY IO Sunysy [IIM IUDIdJ  OU/sIL
paaI1asqo 2o1j0d aIm JUIDIdJ  OU/SIX

spaads

painseaw oI Jo d3eroae :paads oyjen oderoay  ydw

(9anseawr

ade1 3uI[[ol YaIm painseawr) M[EMIpIs JO YIPIm [eI0],
2duenud Aemqng

(&uo parsod uSrs) dois sng

I91[ays sng

SYorI aYIg

Suruaearyy 10 s[usoy Sunoe sy 10 Sumsie o[doag
(S9[o1Y2A UI J0U) 100 UO III[O]

oI 18D """ I IB)) (UNS JRpRI YIIM dInseaur) paads A[OTYIA

UOIID3SIIUL JB SSOID 0} SAUE[ JO JUNOD)  IUNO)) (UOT193S197UT 1S11J) 19311S [BI0] SSOID 01 SIUEB] JO JIqUINN]
ou/sax Jredassip snowras ur sguip[ing
ou/sox PaIa11€] 10 UI0) STUTUMY

(-39 ‘papey
ou/sax jured ‘Sursstwr s19339]) Jredaasip ur a8eudis Surping
ou/sax M[EMIPIS UO 191em SUIPUEIS JO S[00]
ou/sax s[ewrue £eng
ou/sax s3uip[ing pauopueqe jo susis Y10
ou/sax S3uIp[Ing Uo SMOpUIM U oIg

JUIUMIANSDIU
Jo nun
SISKIPUD UL PISN aUNSPIUL PIUAOJSUDAT, 40 IGA], 10201044 U0YPAIISQO UL WL PPNy

(ponuyuo)) 1y S|qel,



JOURNAL OF PUBLIC HEALTH POLICY « VOL. 30, NO. SI

S284

unon) souoyd AouaSrowy

unon) syiooq auoydofar Aeg

unon) (o17qnd) sueo a8eqren

unon (399138 93 WIOI 3[qISSIOR) SN LV

unon) sy300q £oUddIawWa/uonEWIONU]

unon SIXOq[IeW IAIIG [BISOJ S}

unon) sox0q gurpuaa rodedsmoN
SIOUIIUIAUOD q[BMIPIS JO sad4) Jo Juno) S2oUNUIAU0D Y[pmapls Jo sadL],

unon) sdooag

unon 3uneas a1nInsqns,; 1910 J0 ‘sfem moJ ‘sdais arqng

unon) (SITRYD JO JOqUINU JIBWIIISI) SIJBD [BMIPIS U]

unon SITRYD)

unon sayouaq IaYy1Q

unon soyouaq [eddruniy
Suneas jo ad£1 Aue yam JuadIag Sunpag
$9JBD [BMIPIS [IM JUDIdJ  IUNo) SJBD [EMIPI§
(suomdnisqo
YIPIM N[eMIPIS Palonnsqoup) 199 NOYIIM [BM 01 WOOI) Jue] JunR{[EM JO TIPIM

JudMIINSDIUM
Jo nun

SISKIPUD UL PISN aUNSPIUL PIUAOJSUDAT, 40 IGA], 10201044 U0YPAIISQO UL WL PPNy

(ponuyuo)) 1y S|qel,



S285

NEIGHBORHOOD DISPARITIES

‘NP BIqUIN0D Yaq MM :33[01 (HAG) Y3[eIH 29 IUSWUOIIAUY I[INg :22410§

KATHRYN M. NECKERMAN ET AL -

s1unod uernsapad omi Jo 95BISAR JO UBIPIJN  IUNO)) (ur oI ur Jaquinu) sIunod uernsapad omy,
sdnoig ur Sunais ojdoad yam JuadIdy  OuysIL sdnoi3 10 sired ur Sunas ojdosg
suole Suniis ojdoad yaim JuadId  Ou/sIX (o10s) Sunas ojdosag
Suny[el
pue sdnoigd ur Surpueis ojdoad ym JuadIdJ  OU/SIX I9130 yoes 031 Suny[el pue Suipuels 9[dodg
Jopuaa
Jremapis 1e Surddoys (s)uosiod yim JusdIsg  OuU/sIX stopuaa 19a1s woty Jurddoys ajdoag
S1947J
Sursniaape Sunnquusip wosiad yim 1UDIdJ  OU/SIK ST0A]] Sursnroape Sunnquusip a[doag
ou/sax (sad43 paodar) szopuaa 19YI0
ou/sax (sad£1 pa0d3a1) s1I0pUAA POOJ IYIO
ou/sax puels 9[qe1adoa pue NI
ou/sax pueissmau SuIpueIsaary
(s91038 9pIS
ou/sax -INO s3[qel IO spuels safes) sAe[dsip paleIIJe-2101§
s1qel Aerdsip
IO IOpUdA M[eMIPIS Jo odA1 Aue yIim JuadId] Avpdsipjiopuaa yjpmapis Jo adA]
JudMIINSDIUM
Jo nun

SISKIPUD UL PISN aUNSPIUL PIUAOJSUDAT, 40 IGA], 10201044 U0YPAIISQO UL WL PPNy

(ponuyuo)) 1y S|qel,



