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ORIGINAL RESEARCH

Operationalizing and Testing the Concept
of a Physical Activity Desert
Russell R. Pate, Marsha Dowda, Ruth P. Saunders, Natalie Colabianchi, Morgan N. Clennin,
Kerry L. Cordan, Geena Militello, Agnes Bucko, Dwayne E. Porter, and Wm. Lynn Shirley
Background: The prevalence of childhood obesity is higher in economically and socially deprived areas. Higher levels of
physical activity reduce the risk of excessive weight gain in youth, and research has focused on environmental factors associated
with children’s physical activity, though the term “physical activity desert” has not come into wide use. Methods: This
exploratory study operationalized the term “physical activity desert” and tested the hypothesis that children living in physical
activity deserts would be less physically active than children who do not. A cross-sectional study design was applied with 992
ﬁfth-grade students who had provided objectively measured physical activity data. Five of 12 possible elements of the built
environment were selected as descriptors of physical activity deserts, including no commercial facilities, no parks, low play
spaces, no cohesion, and the presence of incivilities. Results: Univariate and multivariate analyses showed that only the absence
of parks was associated with less physical activity in children. Conclusion: Children living in a “no park” zone were less active
than their counterparts who lived near a park. This study contributes preliminary conceptual and operational deﬁnitions of
“physical activity desert.” Future studies of physical activity deserts should be undertaken in larger and more diverse samples.
Keywords: built environment, children, parks, play spaces, community cohesion, incivilities
Childhood obesity rates have increased in the United States
and other economically developed countries.1,2 To better understand this trend, researchers have examined personal, family,
institutional, community, and societal-level factors associated
with greater risk for developing overweight and/or obesity in
youth.3,4 This research has shown that the prevalence of childhood obesity is unevenly distributed across geographic areas,5,6
with higher rates in economically and socially deprived areas.7–9
Furthermore, evidence indicates racial/ethnic and socioeconomic
disparities in the extent to which adolescents’ neighborhoods
support physical activity10 and access to food stores, restaurants,
and healthy foods.11
Because energy balance and the development of adiposity are
inﬂuenced by diet and physical activity,12,13 there has been interest
in determining whether or not patterns for these behaviors associate with geographic patterns for the prevalence of overweight/
obesity.14 Lack of access to food outlets that offer a full range of
products, including fresh fruits and vegetables, is associated with
high rates of overweight and obesity,15,16 giving rise to the term
“food desert, ” in which there is “limited access to affordable and
healthy food.”17 The prevalence of childhood obesity is greater in
geographic areas characterized as food deserts, but there is limited
evidence showing that residing in a food desert is associated with a
greater prevalence of adverse dietary behaviors.18–23
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Higher levels of physical activity are known to reduce the risk
of excessive weight gain in youth,12,24,25 and research has focused
on both geographic patterns and physical environmental factors,
such as park availability, walkability, and safety, associated with
children’s physical activity behavior.26 Some studies have shown
that supportive neighborhood features are associated with more
physical activity,27 but others found no association.28 These
mixed results may be due to a failure to consider a combination
of environmental and psychosocial factors29 or to variability in
deﬁnitions of supportive/nonsupportive environments.30 Despite
this evidence, the term “physical activity desert” has not come
into wide use. Cohen et al31 studied “play deserts” and reported
that, in neighborhoods deemed food deserts, multiple parks
existed but were underutilized.
The present study builds on the work of Cohen et al,31 as well
as previous research on physical environmental inﬂuences on
children’s physical activity,26 and tested the hypothesis that children who live in physical activity deserts would be less physically
active than children who did not live in those areas. The speciﬁc
purposes of this exploratory study were (1) to operationalize the
concept of the physical activity desert using information available
in a data set that included extensive information on the built
environment and (2) to determine whether or not objectively
measured physical activity differed between children residing in
physical activity deserts and those living in more physical activity–
resource-rich geographic areas.

Methods
Conceptual Deﬁnition of Physical Activity Desert
The initial step in the process of operationalizing and evaluating the
concept of the “physical activity desert” was to deﬁne this term. A
literature search failed to identify a deﬁnition of the term “physical
activity desert.” Therefore, drawing on deﬁnitions of related
1
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concepts, we adopted the following conceptual deﬁnition: A
physical activity desert is an area characterized by poor access
to elements of the built environment that support or enable
participation in physical activity. This deﬁnition guided the study
design and methods. The home address of participating children
was the focal geographic point for examining opportunities in the
physical environment.

Study Design, Participants, and Settings
The analyses used data from the Transitions and Activity Changes
in Kids study. As previously reported,32 this study measured
children’s physical activity levels objectively and examined multiple associated factors. Participant recruitment took place in 21
public schools from 2 South Carolina school districts. Parental
consent and child assent were obtained prior to the data collection. Self-report measures, including demographics, were collected
from the participants via a survey administered by laptop computer.
The participants wore accelerometers, and the parents/guardians
completed paper surveys, both of which were returned by the
participants approximately 1 week later. Administrators and physical education (PE) teachers completed surveys pertaining to the
school physical activity environment. Trained research staff collected observational data on physical activity resources and other
physical environment features at the community, neighborhood,
and street levels. The University of South Carolina’s Institutional
Review Board approved all data collection protocols.
The cross-sectional study design presented in this paper utilized
baseline observations collected in 2010 from 992 ﬁfth-grade students who had accelerometer data (456 boys and 536 girls). Students
missing data for sociodemographic variables (n = 30) or environmental variables (n = 97) were eliminated, resulting in a sample of
865 ﬁfth-grade students (45.4% male) with a mean age of 10.6
(0.5) years. There were no race or gender differences between those
who were included in the analysis and those excluded. However,
parent education differed between the 2 groups, with a lower
percentage of parents with more than a high school education in
the group excluded from the analysis.

Measurement of Physical Activity
Physical activity was measured using ActiGraph GT1M and GT3X
accelerometers (Fort Walton Beach, FL), which were attached to
adjustable elastic belts. The data collectors instructed the participants to wear the accelerometer during waking hours for 7 consecutive days, removing the monitors only when bathing or swimming.
Initialization of the accelerometers was completed prior to the data
collection. The data collection began at 5:00 AM on the day following the monitor distribution. The data were collected in 1-minute
epochs, and nonwear time was deﬁned as any period of 60 or more
minutes of consecutive zero counts. Nonwear time was excluded
from the analyses.
The data for Sundays were excluded from the analyses
because of shorter wear time and lower compliance on those
days. The children had to provide at least 2 days of 8 or more
hours of data for each day to be included, and missing values were
estimated by multiple imputation on the accelerometer data using
Proc MI in SAS (version 9.3; SAS Institute, Cary, NC). We
focused on total physical activity (TPA) because we were interested in identifying characteristics of the built environment that
were associated with children’s overall time spent in physical
activity, not only physical activity performed at moderate to

vigorous intensity. Accelerometer cut points ≥100 counts per
minute were used to determine the time spent in TPA. TPA was
expressed as the mean daily minutes per hour of wear time. TPA
was also calculated for out-of-school time, including after school
(after 3:00 PM on weekdays) and all day on Saturday (ASPA).

Measurement of Physical Environmental Variables
The data sources in the Transitions and Activity Changes in Kids
data set that were considered preliminary candidates for operationalizing the measure of a physical activity desert included (1) databases identifying physical activity resources (ie, parks, commercial
facilities) and their locations in the 2 counties where the participants
lived; (2) windshield surveys, which assessed street segment physical incivilities, lack of cohesion, and play and social space; (3) school
administrator/physical education teacher surveys, which measured
the presence of school indoor and outdoor facilities and open
community access to school facilities; (4) parent survey items,
which quantiﬁed the presence of physical activity equipment in and
around the home; and (5) GIS zoning and land use databases, which
identiﬁed industrial areas. All buffer analyses were conducted using
planar, straight-line distances. As described below, 12 variables were
considered for operationalizing a physical activity desert.
Identiﬁcation of Numbers and Locations of Physical Activity
Facilities. The places that children might be active were identiﬁed

from a variety of sources (ie, internet resources and databases) and
included addresses of commercial facilities and parks in the 2
counties. Trained data collectors visited the identiﬁed places and
geocoded the location. The number of parks in a 0.75-mile buffer
around a child’s home address was created with GIS software
(ArcGIS, version 10.1; Esri, Redland, CA). Similarly, a 2-mile
buffer around each child’s home was used to create a count for
commercial facilities. For analysis, the presence of commercial
facilities was dichotomized into none versus one or more in the
buffer area and coded such that not having commercial facilities,
which reﬂects a characteristic of a physical activity desert, was
coded as 1. The presence of parks was coded in the same manner.
Windshield Survey. A windshield survey (Neighborhood Attributes Inventory)33 of the street segment around the immediate area
of each child’s home was completed by trained research staff
during the summer after the child’s ﬁfth-grade year. A street
segment was deﬁned as the street area between 2 consecutive
cross streets; it included both sides of the street, and the total length
did not exceed 0.5 miles. As previously described,29 3 scales were
summarized from the windshield data, based on the protocol for the
Neighborhood Attributes Inventory, and included rating scales
reﬂecting physical incivilities (ie, vacant residences and commercial buildings, poor ground conditions, litter, grafﬁti, and poor
condition of public spaces), no cohesion (ie, crime watch signs,
residents’ reaction to raters, one-third or more homes with borders/
hedges, one-third or more homes with security bars, one-third or
more homes with decorations, and signs denoting neighborhood
name), and play and social space (ie, social norms as indicated by
the presence of people, children visibly playing, one-third or more
homes with yards, one-third or more homes with porches, nonresident visitors, such as service workers, the presence of parks, parks
in good condition, street was not a busy thoroughfare, and the
presence of sidewalks).
The 3 scales were dichotomized for this study such that values
reﬂecting characteristics of a physical activity desert were coded
as 1. Thus, the incivilities scale reﬂected a physical activity desert
if one or more incivilities were observed. The no-cohesion scale
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reﬂected a physical activity desert when no attributes were observed. The play and social spaces scale reﬂected a physical activity
desert when 2 or fewer attributes were observed (ie, low play
spaces). Interobserver reliabilities for the windshield for incivilities, no cohesion, and social spaces were >0.80.

TPA and for ASPA using a .99 P value for the level of entry. A
linear regression was also run in which the 5 physical activity desert
variables were entered into 2 models, one for TPA and one for
ASPA, adjusting for gender, race, and parent education.

School Surveys: Physical Education Teacher and School Administrator. The number of indoor and outdoor physical activity

Results

resources on school grounds was reported by the lead physical
education teacher at each participating school, based on items
from the School Health Policies and Programs Study.34 Teachers
marked “yes” or “no” for the presence of 8 indoor and 9 outdoor
resources. Also based on School Health Policies and Programs
Study, school administrators reported whether physical activity
facilities were available for use by children or adults for any
community-sponsored sports, classes/lessons, or open/free-play programs, as well as open-use by children and adults during nonschool
hours for noncommunity-sponsored programs or free-play (coding
yes/no for 6 categories: child free play, child sports, child community
programs, adult free use, adult sports, and adult community
programs).34
Parent Survey. Physical activity equipment in the home was
reported via a checklist completed by a parent/guardian as part of a
parent survey completed during the period when the participating
child was wearing the activity monitor. The parents reported the
presence (yes/no) of 14 items/spaces that children could use to be
active in and around the home (range 0–14).32

Sample and Youth Characteristics
Table 1 presents the demographic and descriptive information on
the study participants. The TPA and ASPA samples were very
similar. A total of 45% of the sample were males, about 35% black,
10% Hispanic, 37% white, and 10% other race/ethnic groups.
Approximately 58% of the youth had a parent with greater than
a high school education.
Table 2 presents the physical activity by youth characteristics.
Boys compared with girls had higher TPA and ASPA (29.3 [4.5] vs
27.3 [4.3]; P < .001 and 36.9 [9.1] vs 33.6 [7.8]; P < .001, respectively). Black children had higher TPA (P = .001), as did children
whose parents were less educated (P = .04).
Table 1 Characteristics of 865 and 746 Fifth-Grade
Children
Total PA
sample = 865

Afterschool
PA sample = 746

Land Use and Zoning Codes. Land use and zoning code data

Characteristic

N

% or
mean (SD)

N

% or
mean (SD)

sets, obtained from local and county governments in both study
areas, were used to deﬁne industrial areas. Using GIS, any portion
of a 0.75-mile buffer around a child’s home address that fell within
an area zoned for industrial use as deﬁned by city and/or county
zoning laws was identiﬁed. If any proportion of the 0.75-mile
buffer around a child’s home was zoned for industrial use, land use
was coded as 1; 0 = none of the buffer in an industrial zone.

Males
Race
Black
Hispanic
Other
White
Parent education
> high school
Age, y

393

45.4

338

45.3

304
90
149
322
505

35.1
10.4
17.2
37.2
58.4

265
78
127
276
439

35.5
10.5
17.0
37.0
58.6

865

10.6 (0.5)

746

10.6 (0.5)

Statistical Analysis
Descriptive analyses by demographic category were performed for
the TPA sample (n = 865) and the ASPA sample (n = 746). The
sample was smaller for afterschool and Saturday physical activity
due to less compliance for accelerometer wear during those
periods. The 2 physical activity samples were also examined by
youth characteristics using t tests or chi-square analyses to assess
possible differences by demographic group.
To address the ﬁrst study purpose, which was to operationalize
the concept of the “physical activity desert” using information
available in the data set, the research team conducted a series of
meetings to consider and select potential variables from the 5 data
sets for consideration as indicators of a physical activity desert; a
subset of the variables was subsequently chosen to operationalize
“physical activity desert.” For each variable chosen to reﬂect a
physical activity desert, we examined variable distributions and
classiﬁed each participant as to whether they resided in a desert
versus nondesert area for that feature. To address the second study
purpose, we examined the relationship between each physical
activity desert variable and physical activity using univariate
analyses. Speciﬁcally, we used t tests to compare the mean minutes
per hour of TPA and ASPA for the participants residing in desert
versus nondesert areas in an unadjusted analysis.
To further investigate individual items within the physical
activity desert index, a stepwise regression analysis was run for

Abbreviation: PA, physical activity.

Table 2 PA (in Minutes per Hour) by Youth
Characteristics

Characteristic
Sex
Boys
Girls
Race
Black*
Hispanic
Other
White
Parent education
High school
>High school

PA after
school
N = 746

Total PA
N = 865

P
value

29.3 (4.5)
27.3 (4.3)

<.001

36.9 (9.1)
33.6 (7.8)

28.9
28.5
27.4
27.8

(4.5)
(4.5)
(4.9)
(4.2)

.001

35.4
35.8
34.6
34.8

(9.4)
(8.2)
(9.0)
(7.6)

.66

28.6 (4.4)
27.9 (4.5)

.04

35.7 (9.2)
34.7 (8.1)

.11

P
value
<.001

Abbreviation: PA, physical activity.
*Blacks are signiﬁcantly higher than other and white.
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Operationalizing a “Physical Activity Desert”
As shown in Table 3, 12 variables were considered for operationalizing a physical activity desert based on the data available in
this study. These included “no facilities” (no commercial facilities
within a 2-mile buffer), “no parks” (no parks within a 0.75-mile
buffer), “low play spaces” (no social spaces on windshield survey), “no cohesion” (lack of evidence of social cohesion on the
windshield survey territoriality scale), “incivilities” (from the
windshield survey incivilities scale), “no close resources” (no
commercial facilities within 0.5 miles of the home address), “busy
streets” (child lives on a major or minor thoroughfare), “resides in
industrial zone” (any portion of a 0.75-mile buffer around the home
Table 3

coded for industrial use), “lack of indoor school facilities” (lack of
presence of indoor facilities at school), “lack of outdoor school
facilities” (lack of presence of outdoor facilities at school), “no
access to school facilities” (lack of open community access to
school facilities outside school hours), and “lack of home equipment” (low number of physical activity equipment in and around
the home).
After careful examination, “busy streets,” “resides in industrial
zone,” “no close facilities,” “lack of home equipment,” and all 3
school environment variables (indoor and outdoor facilities and
community access) were eliminated as potential components of the
operational deﬁnition of “physical activity desert.” The “busy
streets” variable was assessed with items also used to assess the

List of Variables Considered for Operationalizing PA Desert

PA desert
variable

PA desert definition

Operationalization

No commercial
facilities

No commercial PA facility within a
2-mile buffer of the child’s home address

No parks

No park within a 0.75-mile buffer of
child’s home address
Absence of play space and social
interactions observed during windshield
survey of child’s street segment

Low play spaces

No cohesion

Lack of evidence of neighborhood
cohesion/ownership/pride observed
during windshield survey of child’s
street segment

Incivilities

Presence of negative esthetic attributes
observed during windshield survey of
child’s street segment

No close
resources

No PA facilities within a 0.5-mile buffer
around child’s home address

Busy streets

Child lives on a major or minor
thoroughfare

Resides in
industrial zone

Any portion of a 0.75-mile buffer around
child’s home address falls within an area
zoned for industrial use as deﬁned by
city and/or county zoning laws

Lack of school
indoor facilities
Lack of school
outdoor facilities
Open community
access to school
facilities

Lack of school indoor facilities (not
deﬁned speciﬁcally)
Lack of school outdoor PA facilities

Lack of home
equipment

Low number of PA equipment resources
in and around the home

Lack of open access for children and
adults before/after school for free play,
sports, and community programs

Data
source

Disposition

Count of commercial facilities in buffer
dichotomized as 0/1; PA desert = no
facilities
Count of parks in buffer dichotomized as
0/1; PA desert = none
Observation of people outside, children
playing, yards and porches, park on street,
sidewalks, nonbusy street; 9-item score
dichotomized as PA desert = score of 2
or less
Observation of crime watch signs, borders/
hedges, watchful reactions by homeowners,
decorations on homes, sign denoting
neighborhood; 6-item score dichotomized
as PA desert = score of 0
Observation of vacant residences, poor
grounds, litter, grafﬁti, poor condition of or
vacant commercial buildings, poor
condition of public spaces; 7-item score
dichotomized with PA desert = score of 1+
Number (count) of PA facilities in 0.5-mile
buffer of child’s home address including
any church, school, park, commercial
facility
Child’s street segment observed to be a
major (4 lane) or minor (2 lane)
thoroughfare with higher speed limits road;
The proportion of the 0.75-mile buffer
around a child’s home inside the industrial
zone; dichotomized with PA desert = any of
the buffer was in an industrial zone

Counts of
resources

Selected for PA
desert index

Counts of
resources
Windshield
(social
spaces)

Selected for PA
desert index
Selected for PA
desert index

Windshield
(territoriality)

Selected for PA
desert index

Windshield
(incivilities)

Selected for PA
desert index

Counts of
resources

Not selected;
redundant with no
commercial
facilities
Not selected;
limited variability

Number of indoor PA resources at school;
8 items
Number of outdoor PA resources at school;
9 items
Yes/no for 6 categories: child free play,
child sports, child community programs,
adult free use, adult sports, and adult
community programs
Number of PA equipment items reported;
14 items

PE teacher

Windshield
(busy street)
Land use and
zoning codes

PE teacher
School
administrator

Parent

Not selected;
industrial zone
deﬁned differently
in different
communities
Not selected;
limited variability
Not selected;
limited variability
Not selected;
limited variability

Not selected;
reﬂects home
rather than built
environment

Abbreviation: PA, physical activity; PE, physical education.
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“low play spaces” variable from the windshield survey and showed
limited variability, as few students lived on busy streets. Zoning
and land use data sets used to deﬁne “resides in industrial zone”
were not used because of inconsistent deﬁnitions for industrial
areas between the 2 communities in the study. “No close resources”
(ie, facilities within 0.5 miles of the home) was redundant with “no
facilities” and “no parks.” Home-based resources were excluded
because it was decided that the features assessed in the home were
not built environment features. There was little variability in community access to school facilities because policies in the 2 school
districts participating in this study made them inconsistently
available outside school hours.
The ﬁnal list of variables to test for deﬁning a physical activity
desert included “no facilities” (ie, absence of a commercial facility
within a 2-mile buffer of the child’s home), “no parks” (ie, absence
of a park within a 0.75-mile buffer), “low play spaces” (ie, absence
of inviting play and social spaces on the child’s street segment), “no
cohesion” (ie, absence of observed neighborhood cohesion on the
child’s street segment), and “incivilities” (ie, presence of negative
esthetic attributes on the child’s street segment). The deﬁnition,
operationalization (coding), and data source for each physical
activity desert variable are presented in Table 3.
Table 4 presents univariate associations between each physical
activity desert variable and child physical activity. Children with no
parks within 0.75 miles of the home (n = 770; 28.1 min/h; P = .03)
had less TPA than children with parks present (n = 95; 29.3 min/h).
No other proposed physical activity desert variables were associated with physical activity.

Comparing Physical Activity of Children Residing
and Not Residing in Physical Activity Deserts
Table 5 presents the results of stepwise regression models to
examine combinations of all physical activity desert variables and
associations with TPA and ASPA. “No parks” was the only
Table 4

5

physical activity desert variable that entered the models for TPA,
and it entered consistently at P = .01 in all models (single variable
model through 5-variable model). For ASPA, “no parks” entered
all models with borderline signiﬁcance, the 2-variable model at
P = .05 and 3- to 5-variable models at P = .06 for each.
Table 6 presents a mixed model regression for physical activity
and possible physical activity desert variables. After adjusting
for gender, race/ethnicity, and parent education, “no parks” was
the only PA desert variable negatively related to TPA (P = .03).
Similarly, “no parks” had a borderline negative (P = .06) relationship with ASPA.

Discussion
This exploratory study applied a novel analytic strategy in operationally deﬁning and testing the efﬁcacy of the physical activity
desert, conceptualized as “an area characterized by poor access to
elements of the built environment that support or enable participation in physical activity.” This study used data from a previous
investigation that had measured both children’s physical activity
and a comprehensive set of physical environmental factors. Twelve
variables were selected from the available data set as potential
contributors to a multivariate operationalization of the physical
activity desert. Seven of these were excluded upon initial examination due to redundancy with other candidate variables, lack of
variability in this data set, and inconsistency in methods between
the 2 communities in the study. The remaining 5 variables were
adopted as an operational deﬁnition of a physical activity desert.
The associations of these variables with children’s physical activity
were examined with both univariate and multivariate models. In
the data available for this study, only having no park located within
0.75 miles of the child’s home was associated with physical
activity. The association between having no parks and all-day
physical activity is statistically signiﬁcant, whereas the association
between having no parks and afterschool physical activity is not,

Univariate Relationships Between TPA and ASPA and PA Desert Items
Total PA after 3:00 PM on weekdays
and all-day Sat, min/h
N = 746

Total PA, min/h
N = 865
Desert items
No facilities
Desert
Not desert
No parks
Desert
Not desert
Low play spaces
Desert
Not desert
No cohesion
Desert
Not desert
Incivilities
Desert
Not desert

n

Mean (SD)

P value

n

Mean (SD)

P value

360
505

28.1 (4.3)
28.2 (4.7)

.77

304
442

35.4 (7.6)
34.8 (9.1)

.32

770
95

28.1 (4.4)
29.3 (5.2)

.03

658
88

34.9 (7.9)
36.5 (12.4)

.23

221
644

28.1 (4.5)
28.2 (4.5)

.75

190
556

35.3 (9.4)
35.0 (8.3)

.75

356
509

28.0 (4.7)
28.3 (4.4)

.34

307
439

34.8 (8.6)
35.2 (8.6)

.52

227
638

28.0 (4.7)
28.3 (4.5)

.46

189
557

35.2 (10.2)
35.0 (8.0)

.81

Abbreviations: PA, physical activity; TPA, total physical activity. Note: After deletions for missing race and parent
education.
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Table 5

Stepwise Regression Analysis for TPA and ASPA and Desert Items, Using a .99 P Value for Level of Entry
Total PA, n = 865

Total PA after 3:00 PM and Sat, n = 746

Step

Desert variable

β (SE)

F value

P value

1
2

No parks
No parks
Incivilities
No parks
Incivilities
No cohesion
No parks
Incivilities
No cohesion
No facilities
No parks
Incivilities
No cohesion
No facilities
Low play spaces

−1.23 (0.49)
−1.27 (0.49)
−0.34 (0.35)
−1.27 (0.49)
−0.42 (0.36)
−0.35 (0.32)
−1.30 (0.50)
−0.42 (0.36)
−0.35 (0.32)
0.08 (0.32)
−1.29 (0.50)
−0.41 (0.36)
−0.35 (0.32)
0.08 (0.32)
−0.07 (0.35)

6.33
6.73
0.95
6.71
1.36
1.22
6.67
1.39
1.19
0.06
6.64
1.31
1.20
0.06
0.04

.01
.01
.33
.01
.24
.27
.01
.24
.28
.80
.01
.25
.27
.81
.83

3

4

5

β

F value

P value

−1.62 (0.97)
−1.92 (0.99)
0.89 (0.65)
−1.90 (1.00)
0.87 (0.65)
−0.34 (0.64)
−1.90 (1.00)
0.88 (0.65)
0.26 (0.72)
−0.33 (0.64)
−1.90 (1.00)
0.88 (0.66)
0.27 (0.73)
−0.34 (0.65)
−0.06 (0.74)

2.78
3.71
1.86
3.63
1.79
0.28
3.63
1.82
0.13
0.26
3.61
1.82
0.13
0.27
0.01

.10
.05
.17
.06
.18
.60
.06
.18
.72
.61
.06
.18
.72
.61
.94

Variable
No parks
No parks
No facilities
No parks
No facilities
No cohesion
No parks
No facilities
Low play spaces
No cohesion
No parks
No facilities
Low play spaces
No cohesion
Incivilities

Abbreviations: PA, physical activity; TPA, total physical activity.

Table 6

Linear Regression for TPA, ASPA, and Proposed PA Desert Variables
Total PA (n = 865), adjusteda

Variable
No facilities
No parks
Low play spaces
No cohesion
Incivilities

PA after 3:00 PM and Sat
(n = 746), adjusteda

β (SE)

P value

β (SE)

P value

0.11 (0.31)
−1.05 (0.49)
−0.18 (0.34)
−0.13 (0.31)
−0.70 (0.36)

.72
.03
.61
.69
.05

0.88 (0.64)
−1.85 (0.99)
0.13 (0.72)
−0.12 (0.64)
−0.36 (0.75)

.17
.06
.86
.85
.63

Abbreviations: PA, physical activity; TPA, total physical activity.
a
Adjusted for gender, race, and parent education.

likely due to lower statistical power linked to the smaller sample
size for afterschool physical activity. It is also likely that park
proximity inﬂuences children’s physical activity in ways that go
beyond literal access during nonschool hours.
The association between the availability of parks nearby and
increased physical activity is well supported by the literature.27,35 A
recent review found that providing quality parks and playgrounds
was associated with physical activity and visitation in all ages.36
Park availability is often included in a broader category of the
availability of recreational/physical activity facilities, which often
results in conﬂicting ﬁndings.37,38 Our study suggests that different
aspects of the built environment may have differential inﬂuences;
thus, examining speciﬁc features separately may help elucidate
these relationships. Given the overall evidence for an association
between park availability and physical activity, there have been
calls to improve both the quality and availability of parks. Most
notably, the Trust for Public Land is leading a US initiative to have
safe convenient access to a park within a 10-minute walk of every
home.39
Unlike the term “food desert,” which has received signiﬁcant
scientiﬁc investigation and media attention,15,40 there are few
references to physical activity deserts. Physical activity deserts

were brieﬂy described in a book on population health,31,41
Timperio et al42 used the term “playability” to reference built and
social environmental features supportive of physical activity, and
the term “play desert” was used to describe underutilized parks in
Pittsburgh.31 Using terms that are more accessible and understandable by the public, like physical activity desert, can help the public
better understand scientiﬁc research and allow people to make
more informed decisions.43
This study, to the best of the authors’ knowledge, is the ﬁrst
to test the signiﬁcance of an operational deﬁnition of “physical
activity desert.” Accordingly, it is readily acknowledged that the
work presented here is limited by the speciﬁc conceptual and
analytic approaches that were applied. The authors proposed a
speciﬁc conceptual deﬁnition of physical activity desert and then,
based on consideration of previous research ﬁndings, selected
constructs that were consistent with that deﬁnition. Statistical
analyses including both bivariate and multivariate procedures were
used to examine associations between measures of the selected
constructs and objectively measured physical activity. It is
acknowledged that the study design adopted by the authors is only
one of several approaches that could be applied in addressing the
aims of this study. It is recommended that other approaches be
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applied in future studies. In addition, the study was limited by the
nature of the data set within which the analyses were performed,
including limited variability in some variables. Analyses were performed in a sample of 10- to 11-year-old children residing in the
southeastern United States, and all were attending elementary
schools in 2 public school districts. The demographic composition
of this sample is a signiﬁcant limitation of the study, and it is readily
acknowledged that analytic procedures like those applied in this
study could yield different ﬁndings if applied to samples of different
ages, different sociocultural characteristics, and different geographic
locations. Furthermore, environmental support for active transport to
school is a potentially important construct. We did not have the
information needed to produce a rating of this construct, which is a
limitation of the study. Nonetheless, this study contributes preliminary conceptual and operational deﬁnitions of “physical activity
desert.” It is recommended that future studies of physical activity
deserts be undertaken in larger and more diverse samples.
The strengths of this study include the systematic methodology used to conceptualize and operationalize a “physical activity
desert.” Speciﬁcally, we began with a comprehensive set of variables and systematically examined each of them for suitability
rather than focusing on a speciﬁc variable, such as parks, from the
outset. Furthermore, we focused on the associations between a
physical activity desert and physical activity behavior in children;
much of the “food desert” literature focuses on broader outcomes,
such as obesity. Finally, we used an objective measure of physical
activity in all analyses.

Conclusion
This exploratory study adopted a conceptual deﬁnition of the
physical activity desert and conducted a series of analyses aimed
at operationalizing that deﬁnition. The operational deﬁnition
included 5 elements of the built environment. Multivariate analyses
demonstrated that, in the data available in this study, only the
variable reﬂective of the proximity of a child’s home to a park was
associated with children’s physical activity, measured by accelerometry. Children living in a “no park” zone were less active than
children living close to a park. Future studies should continue to
evaluate operational deﬁnitions of physical activity deserts in
additional data sets based in different geographic areas.
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