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ARTICLE INFO ABSTRACT
Keywords: Objective: This scoping review synthesizes studies examining community-level variability in physical activity
Community indicator resource (assets) and opportunity (organized group physical activity services) availability by community soci-

Community system
Physical activity
Population health
Public health
Scoping review

odemographic characteristics to describe methodologies for measuring resources/opportunities, indicators
characterizing availability, and associations between community-level sociodemographic characteristics and
availability.

Methods: A systematic search was conducted in MEDLINE, CINAHL, PsycINFO, and Scopus for literature through
2022. Eligible studies quantitatively examined measures of physical activity resource/opportunity availability by
community-level racial, ethnic, and/or socioeconomic characteristics within geospatially defined communities.
Extracted data included: community geospatial definitions, sociodemographic characteristics assessed, meth-
odologies for measuring and indicators of community physical activity resource/opportunity availability, and
study findings.

Results: Among the 46 included studies, community geospatial units were defined by 28 different community
boundaries (e.g., town), and 13% of studies were conducted in rural areas. Nearly all (98%) studies measured
community-level socioeconomic status, and 45% of studies measured race/ethnicity. A total of 41 indicators of
physical activity resource/opportunity availability were identified. Most studies (91%) assessed built environ-
ment resources (e.g., parks), while 8.7% of studies assessed opportunities (e.g., programs). Of 141 associations/
differences between community sociodemographic characteristics and resource/opportunity availability, 29.8%
indicated greater availability in communities of higher socioeconomic status or lower prevalence of minority
populations. The remaining findings were in the opposite direction (9.2%), non-significant (36.9%), or mixed
(24.1%).

Conclusions: Variability in physical activity resources/opportunities by community sociodemographic charac-
teristics was not consistently evident. However, the indicators synthesized may be useful for informing popu-
lation health improvement efforts by illuminating the physical and social conditions impacting population
physical activity outcomes.

1. Introduction this behavior is associated with numerous health benefits across the
lifespan. These benefits include, in youth, improved weight status and
Improving physical activity is a significant public health priority, as bone health and, in adults, lower risk of all-cause mortality and chronic
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diseases such as type 2 diabetes and certain types of cancer (2018
Physical Activity Guidelines Advisory Committee, 2018;

Piercy et al, 2018; U.S. Department of Health and Human Ser-
vices, 2018). Despite these benefits, over 80 % of youth and 27 % of
adults globally and over 70 % of youth and adults in the United States
are insufficiently active (Healthy People 2030, 2020a; Healthy People
2030, 2020b; Healthy People 2030, 2020c; World Health Organiza-
tion, 2022). Further, variability in physical activity by geospatially
defined areas (e.g., communities) and demographic subgroups is well-

established (Pickens et al., 2018; Whitfield et al., 2019;
Whitfield et al., 2021; Aubert et al, 2022; Child-
and Adolescent Health Measurement Initiative, 2023). For

example, lower-income and certain racial and ethnic minority pop-
ulations (e.g., Hispanic) are commonly found to have lower levels of
physical activity compared to higher-income and non-minority pop-
ulations (Whitfield et al., 2019; Whitfield et al., 2021; Child-

and Adolescent Health Measurement Initiative, 2023). Addi-
tionally, although rural-urban differences in physical activity among
youth are inconsistent (McCormack and Meendering, 2016),
physical activity levels among adults have been found to be lower in
rural communities compared to urban communities
(Patterson et al., 2004; Reis et al.,, 2004).

Differences in the availability of community physical activity re-
sources and opportunities may aid in explaining the variability in adult
and youth physical activity outcomes by geospatial and demographic
subgroups (Hallal et al.,, 2012; Pickens et al., 2018;
Aubert et al., 2022; Physical Activity Alliance, 2022). Physical
activity opportunities, for this review, are defined as reproduced or
recurring social and physical environments in which physical activity
occurs and include organized group physical activity services (e.g., sport
team practice, fitness program) (Barker, 1968;
Dzewaltowski, 2008). Resources are community assets that may be
used for physical activity or to provide physical activity opportunities (e.
g., parks, recreation facilities) (Emery and Flora, 2006; Flora,
Flora and Gasteyer, 2016).Research hasshown greater availability
of resources, such as playgrounds, positively influences adult and youth
physical activity outcomes (Davison and Lawson, 2006;
Ding et al., 2011; Pontin et al., 2022). For example, Pate
and colleagues (Pate et al., 2021) operationalized the concept of a
“physical activity desert” and found that children living near parks had
greater physical activity than children without parks near their homes.
Additionally, a recent systematic review examined associations between
physical activity and objective measures of the built environment
(Pontin et al., 2022). Specifically, the review found positive asso-
ciations between exposure to green space, leisure facilities, and parks
and moderate-to-vigorous physical activity levels
(Pontin et al., 2022).

Although the availability of physical activity resources and oppor-
tunities is shown to be associated with physical activity, it is not fully
understood whether the availability of resources and opportunities dif-
fers across communities by racial, ethnic, and socioeconomic charac-
teristics. A previous literature review found lower availability of parks,
measured as number of parks and park acreage, among ethnic minority
and low socioeconomic status populations (Rigolon, 2016). However,
other studies have found inconsistent results regarding differences in the
availability of physical activity facilities (e.g., playgrounds, sport facil-
ities) (Macintyre, 2007) and physical environment characteristics such
as walkability (Jacobs et al., 2019) by community socioeconomic
status. These inconsistent findings may be due to heterogeneity in how
variables are measured and the approaches used to characterize com-
munity physical activity resources and opportunities. Although previous
reviews focus on characteristics of the built environment, attention to
the availability of organized group physical activity services is lacking.
To our knowledge, no study has formally synthesized the literature
examining the availability of physical activity resources and opportu-
nities, defined as community assets and organized group physical
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activity services (i.e., settings in which physical activity is provided), by
community racial, ethnic, or socioeconomic characteristics. The ex-
pected heterogeneity in study approaches precludes the conduct of a
systematic review and meta-analysis (Peters et al., 2020), thus, a
scoping review is warranted to map the available literature, clarify
methods and indicators employed to characterize community physical
activity resources and opportunities, and identify areas for further study.

Communities are complex systems, and the need for data on the full
range of factors influencing community population health to inform
decision-making is increasingly being recognized, including data illu-
minating the social, economic, and physical conditions in which people
live, learn, work, and play (Institute of Medicine US Committee on
Public Health Strategies to Improve Health, 2011; Robert Wood
Johnson Foundation, 2015; Stoto and Ryan Smith, 2015; Van Brunt,
2017; Shroff et al., 2022). Community indicators can generate insights
into health-related trends and outcomes and can inform efforts for
improving health outcomes (Phillips, 2003). To improve population
physical activity, indicators that provide information about both phys-
ical activity outcomes and determinants are needed (Pate, Sal-
lis and Pollack Porter, 2020; Sallis and Pate, 2021).
Assessing the availability and distribution of physical activity resources
and opportunities within and between communities is necessary for
illuminating inequalities in the distribution of such opportunities and
understanding community physical and social conditions impacting
physical activity. In addition to examining variability in the availability
of physical activity resources and opportunities across communities,
reviewing this body of literature allows for the synthesis of community
indicators describing physical activity resources and opportunities. Such
indicators may be useful for communities to understand unique condi-
tions impacting physical activity outcomes and existing assets and ser-
vices that can be used for community systems improvement.

This scoping review aims to synthesize the literature examining
community-level variability in the availability (i.e., presence) of phys-
ical activity resources and opportunities by community racial, ethnic,
and/or socioeconomic characteristics (hereafter referred to as socio-
demographic characteristics). The aims of the review are to: 1) describe
methodologies employed to measure community sociodemographic
characteristics and availability of physical activity resources and op-
portunities, 2) generate an inventory of indicators for characterizing the
availability of physical activity resources and opportunities, and 3)
examine the associations between community-level sociodemographic
characteristics and the availability of physical activity resources and
opportunities. We hypothesized that a vast range of indicators would be
used to assess community physical activity resources and opportunities
and that such opportunities would vary by community sociodemo-
graphic characteristics. Specifically, we hypothesized that greater
availability of physical activity resources and opportunities would be
found in communities characterized by higher socioeconomic status (e.
g., median household income) and lower prevalence of minority pop-
ulations (e.g., percent Hispanic).

2. Methods

We conducted a scoping review in accordance with the PRISMA
Extension for Scoping Reviews (Tricco et al., 2018) (Additional
File 1) and JBI Manual for Evidence Synthesis with a defined Population,
Concept, and Context (Peters et al., 2020, Peters et al., 2021).
The review methods were established a priori and documented by the
first author and reviewed by the senior author. As a scoping review, this
study does not directly involve human subjects, and ethical approval
was not required.

2.1. Inclusion criteria

As the focus of this review was on community factors and physical
activity resources/opportunities available for any age, types of
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participants or populations were not relevant inclusion criteria. The
concept of the review considered all available evidence related to vari-
ation in the availability of community physical activity resources and
opportunities according to community-level sociodemographic charac-
teristics of race, ethnicity, or socioeconomic status. The context included
studies originating from any country, as long as the unit of interest was
defined by community geospatial boundaries.

To be eligible for the review, studies needed to include a whole-of-
community approach (Wolfenden et al, 2014; Essay et al.,
2021) where community was defined as a geospatial area in which a
group of people lives, learns, works, and plays, and included two or
more physical activity resources/opportunities within the geospatial
area. Therefore, geospatial boundaries that included only one resource/
opportunity (e.g., boundaries defined around a single park) or were
defined around individuals’ residences were not eligible for inclusion.
These criteria allowed for assessing variability in resources/opportu-
nities between geospatially defined communities. Secondly, studies
needed to include an objective measure of the availability of public and/
or private physical activity resources and opportunities within the
defined community. For the purposes of this review, community phys-
ical activity resources and opportunities encompassed both assets for
physical activity and organized group physical activity services,
including programs, activities, parks, and indoor and outdoor recreation
facilities (e.g., fitness centers, playgrounds). Availability was oper-
ationalized as a measure of the presence, amount, or density of re-
sources/opportunities within the community. Thirdly, studies needed to
include a measure of at least one community-level racial, ethnic, or
socioeconomic variable. Fourthly, studies needed to quantitatively
assess the associations between community-level racial, ethnic, or so-
cioeconomic characteristics and the availability of physical activity re-
sources and opportunities and/or differences in resource/opportunity
availability by these community-level characteristics. Observational and
experimental studies were eligible for inclusion, and studies needed to
be in the English language. As recommended by the JBI Manual for
Evidence Synthesis to ensure a comprehensive search (Peters
et al, 2020, Peters et al.,, 2021), peer-reviewed published litera-
ture, published conference abstracts, theses/dissertations, and gray
literature were eligible for inclusion. Criteria for exclusion were com-
mentaries, editorials, or the like; and protocol studies, unless comple-
mentary to an included study.

2.2. Search strategy

With the assistance of a medical librarian, systematic electronic
database searches were conducted in MEDLINE (EBSCO), CINAHL
(EBSCO), PsycINFO (EBSCO), and Scopus (Elsevier) for literature
through the end of December 2022. An initial limited search of MED-
LINE via EBSCO was conducted to establish the search strategy. A
combination of subject headings/controlled vocabulary and keywords
were used on the topics of (1) community; and (2) sociodemographic
factors; and (3) physical activity; and (4) service, program, facility, or
setting. Results were limited to English and all dates were included, with
the exclusion of letters to the editor, case studies/notes, review articles,
and comments. The database searches were completed on December
13th, 2022, and December 28th, 2022. Additional articles were searched
for by hand-searching and reviewing the reference lists of included full-
text articles. The complete search strategy is provided in Additional File
2.

2.3. Evidence screening and selection

Citations returned from the search were imported into a reference
manager, Zotero, and duplicates were removed. One reviewer (AER)
screened titles and abstracts to determine relevance. All relevant articles
(n = 221) were retained to undergo full-text screening following the
inclusion/exclusion criteria defined above. A random sample of 15 % (n
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= 33) of the full-text articles were independently screened by the pri-
mary author (AER) and one of two reviewers (PS or MAS) to ensure
reliability. One reviewer (AER) screened the remaining articles.
Throughout the screening process, an additional investigator was con-
sulted regarding areas of uncertainty.

2.4. Data extraction

A data extraction tool (Additional File 3) was developed by the first
author and revised by the senior author. The tool was reviewed by two
additional investigators (MAS, PS) for clarity and pilot tested on three
randomly selected included articles. Following tool revision and final-
ization, two reviewers (AER, DS) independently extracted data for a
random sample of 10 % (n = 5) of the included articles to ensure reli-
ability. One reviewer (AER) extracted data from the remaining included
articles, and an additional reviewer (PS) confirmed accuracy by
reviewing another 10 % (n = 5) of the articles. Extracted data included
title, author, publication year, study design, study location, community
geospatial definition, urbanicity/rurality of communities analyzed,
community sociodemographic characteristics analyzed and data source
(s), community physical activity resources and opportunities assessed,
methods to measure community physical activity resources and oppor-
tunities and data source(s), and community-level indicators of the
availability of physical activity resources and opportunities. Each indi-
cator was coded as public or private and exclusionary or non-
exclusionary, based on author specification. Resources/opportunities
specified as free-to-access were coded as non-exclusionary, and those
specified as pay-for-use or restricted access, such as only available to a
subgroup of the population, were coded as exclusionary
(Ostrom and Ostrom, 1978). Finally, the results of the associations
between and/or differences in community sociodemographic charac-
teristics and physical activity resources and opportunities were
synthesized.

2.5. Analysis and presentation of results

Study information was synthesized descriptively. Frequency counts
and percentages were calculated for publication year, country of study
location, community geospatial definitions, urbanicity/rurality of
communities, sociodemographic characteristics and physical activity
resources and opportunities assessed, and data sources. Indicators used
to assess community physical activity resource/opportunity availability
were synthesized and categorized according to type, and the number of
studies assessing each indicator is presented in tabular form.

Associations between community-level sociodemographic charac-
teristics and each indicator are summarized descriptively in tabular
form. Findings are presented as positive, negative, mixed, or non-
significant according to socioeconomic advantage (e.g., higher median
income, lower poverty prevalence) and non-minority population status.
We hypothesized greater resource/opportunity availability would be
found in communities of higher socioeconomic status and/or lower
prevalence of minority populations. Author-reported significant associ-
ations or between-community differences in the hypothesized direction
(e.g., greater opportunity availability by greater socioeconomic advan-
tage or larger non-minority [e.g., white for United States studies, author-
specified non-minority] population), are classified as positive. Signifi-
cant associations in the opposite direction (e.g., lower availability by
larger non-minority populations) are classified as negative. Mixed re-
sults are characterized by 1) studies that assessed multiple socioeco-
nomic variables or multiple racial/ethnic variables with varying results,
2) significant interactions between multiple sociodemographic charac-
teristics, and 3) significant interactions with another variable (e.g., as-
sociations at census-tract level differ by state).
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Fig. 1. PRISMA flow diagram for article screening and selection.
3. Results the remaining 10 studies (21.7 %) did not report urbanicity/rurality of

3.1. Study selection

Fig. 1 illustrates the PRISMA flow diagram of the article selection
process. Screening resulted in the inclusion of 46 articles, 38 from
database searching and 8 from citation searching and review of refer-
ence lists. The data extraction table is provided in Additional File 3 and
is summarized below.

3.2. Study characteristics

The number of studies by publication year and location is shown in
Table 1. Approximately 61 % (n = 28) of included studies were pub-
lished after 2010. Nearly 44 % (n = 20) of studies were conducted in the
United States. About 37 % (n = 17) of studies were conducted in
Australia, China, Germany, Scotland, and Spain.

3.3. Aim 1. Methodologies to measure community physical activity
resource and opportunity availability

3.3.1. Community geospatial definitions and urbanicity/rurality

Community geospatial units were defined according to 28 different
boundaries across the included studies, provided in Additional File 3.
The most used boundaries were census tract (n =9, 19.6 %), geospatially
defined neighborhood (n = 6, 13.0 %), and census block group (n = 5,
10.9 %). Other boundary definitions included datazone (a geography for
small area statistics in Scotland), municipality, and zip code, each
assessed in two studies (4.3 %). The remaining boundary definitions,
such as tertiary planning units and local government areas, were
assessed in one study each.

About 65.2 % (n = 30) of studies were conducted in urban and
suburban areas, 26 of which (56.5 %) were conducted only in urban
areas. Six studies (13.0 %) included rural and urban communities, and

the assessed communities.

3.3.2. Community sociodemographic characteristics

The community-level sociodemographic characteristics and data
sources used across the included studies are shown in Table 1. Nearly all
(n = 45, 98 %) studies included a measure of socioeconomic status in
analyses examining associations between community sociodemographic
characteristics and physical activity resources/opportunities. Composite
indicators combining multiple socioeconomic variables into a single
index were used in approximately 46 % of studies. Commonly used
income-related indicators were median household income and percent
of residents living below poverty. Education-related indicators included
percent of the population with a university education and with a high
school education. Nearly half of the included studies used indicators of
racial/ethnic composition, such as percent of minority (e.g., Hispanic,
non-White) residents. Over 70 % of studies obtained sociodemographic
data from national Census data. Other data sources included tax records
and other national-level surveys.

3.3.3. Availability of community physical activity resources and
opportunities

The community physical activity resources and opportunities that
were measured and corresponding data sources are shown in Table 2.
Physical activity opportunities were categorized into two broad types,
built environment resources and services. Built environment resources
were those related to physical environment features for physical activity
in the community. Indicators related to courses and programs for
physical activity and indicators quantifying aspects of service delivery
(e.g., recreation employment) were categorized as services. Most studies
(n = 42, 91.3 %) measured built environment resources, such as parks
and sports facilities. Approximately 34.8 % of studies used composite
measures, or combined indices of multiple types of facilities and areas
used for physical activity, including parks, recreation facilities, health
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Table 1
Frequency of study publication year, location, and sociodemographic characteristics assessed.
Year of publication N (%) Studies
2005 and prior 2(4.3) (Gold, 1974; Estabrooks et al., 2003)
2006-2010 16 (Gilliland et al., 2006; Gordon-Larsen et al., 2006; Powell et al, 2006; Ellaway et al., 2007;
(34.8) Hillsdon et al, 2007; Pascual et al, 2007; Timperio et al., 2007; Abercrombie et al., 2008; Black, 2008;
Macintyre et al., 2008; Moore et al., 2008; Oh, 2008; Dahmann et al, 2010; Lamb et al., 2010;
Richardson et al., 2010; Billaudeau et al., 2011)
2011-2015 12 (Frost, 2011; Svastisalee et al., 2012; Cerin et al., 2013; Duncan et al, 2013; Pascual et al, 2013;
(26.1) Vaughan et al, 2013; Albaladejo et al., 2014; Astell-Burtetal., 2014; Kamel et al., 2014; Jones et al, 2015;
Lara-Valencia and Garcia-Pérez, 2015; Schneider et al., 2015)
2016-2020 12 (Flacke et al, 2016; Hughey et al, 2016; Liand Liu, 2016; Eime et al., 2017; Schiileetal., 2017; Rigolon et al.,
(26.1) 2018; Thompson-Dyck, 2018; Cereijo et al., 2019; Garrison, 2019; Kroshus et al, 2019; Mouratidis, 2020; Wu
and Kim, 2020)
2021 and later 4 (8.7) (Heo et al, 2021; Senoland Atay Kaya, 2021; Zhang et al., 2021; Won, 2022)
Study location
Australia 3(6.5) (Timperio et al., 2007; Astell-Burtetal.,, 2014; Eime et al., 2017)
China 4 (8.7) (Cerin et al, 2013; LiandLiu, 2016; Wu and Kim, 2020; Zhang et al., 2021)
Germany 3(6.5) (Schneider et al.,, 2015; Flacke et al., 2016; Schiile et al., 2017)
Scotland 3(6.5) (Ellaway et al., 2007; Macintyre et al., 2008; Lamb et al, 2010)
Spain 4 (8.7) (Pascual et al, 2007, 2013; Albaladejo et al, 2014; Cereijo et al., 2019)
United States 20 (Gold, 1974; Estabrooks et al., 2003; Gordon-Larsen et al., 2006; Powell et al, 2006;
(43.5) Abercrombie et al., 2008; Black, 2008; Moore et al., 2008; Oh, 2008; Dahmann et al., 2010; Frost, 2011;
Duncan et al, 2013; Vaughan et al, 2013; Kameletal, 2014; Jones et al., 2015; Hughey et al, 2016;
Rigolon et al., 2018; Thompson-Dyck, 2018; Garrison, 2019; Kroshus et al., 2019; Won, 2022)
Other A 9 (19.6) (Gilliland et al., 2006; Hillsdon et al., 2007; Richardson et al., 2010; Billaudeau et al., 2011;
Svastisalee et al., 2012; Lara-Valencia and Garcia-Pérez, 2015; Mouratidis, 2020; Heo et al., 2021; Senol and Atay
Kaya, 2021)
Sociodemographic characteristics assessed
Socioeconomic status ®
Composite indicators 21 (Estabrooks et al., 2003; Gilliland et al., 2006; Ellaway et al., 2007; Hillsdon et al., 2007;
(45.7) Timperio et al, 2007; Macintyre et al.,, 2008; Lamb et al, 2010; Richardson et al., 2010; Frost, 2011;
Cerin et al, 2013; Lara-Valencia and Garcia-Pérez, 2015; Flacke et al., 2016; Hughey et al., 2016; Liand Liu,
2016; Eime et al.,, 2017; Schiileetal., 2017; Thompson-Dyck, 2018; Cereijo et al., 2019; Heo et al, 2021;
Zhang et al, 2021; Won, 2022)
Income-related indicators 24 (Gold, 1974; Powell et al., 2006; Pascual et al., 2007, 2013; Abercrombie et al., 2008; Black, 2008;
(52.2) Moore et al, 2008; Oh, 2008; Dahmann et al., 2010; Billaudeau et al.,, 2011; Svastisalee et al., 2012;
Duncan et al, 2013; Vaughan et al., 2013; Albaladejo et al., 2014; Astell-Burtetal., 2014; Kamel et al., 2014;
Jones et al., 2015; Schneider et al, 2015; Rigolon etal, 2018; Garrison, 2019; Kroshus et al., 2019;
Mouratidis, 2020; Heo et al., 2021; Won, 2022)
Education-related indicators 6 (13.0) (Gordon-Larsen et al., 2006; Svastisalee et al., 2012; Albaladejo et al, 2014; Kroshus et al., 2019;
Heo et al, 2021; Senol and Atay Kaya, 2021)
Race/ethnicity ©
Racial/ethnic composition 21 (Gold, 1974; Gordon-Larsen et al., 2006; Powell et al., 2006; Abercrombie et al, 2008; Black, 2008;
indicators (45.7) Moore et al, 2008; Oh, 2008; Dahmann et al., 2010; Svastisalee et al., 2012; Duncan et al., 2013;
Vaughan et al, 2013; Kameletal, 2014; Jones et al., 2015; Hughey et al, 2016; Rigolon et al., 2018;
Thompson-Dyck, 2018; Garrison, 2019; Kroshus et al., 2019; WuandKim,2020; Zhang et al, 2021; Won, 2022)
Sociodemographic data sources
Census data 33 (Estabrooks et al., 2003; Gilliland et al., 2006; Gordon-Larsen et al., 2006; Powell et al., 2006;
(71.7) Ellaway et al, 2007; Hillsdon et al, 2007; Timperio et al., 2007; Abercrombie et al, 2008; Black, 2008;
Moore et al., 2008; Oh, 2008; Dahmann et al., 2010; Lamb et al., 2010; Richardson et al.,, 2010;
Frost, 2011; Cerin et al., 2013; Duncan et al, 2013; Vaughan et al., 2013; Astell-Burt et al., 2014; Kamel
etal.,2014; Jones et al, 2015; Lara-Valenciaand Garcia-Pérez,2015; Flacke et al, 2016; Hughey et al, 2016; Li
and Liu, 2016; Rigolon et al., 2018; Thompson-Dyck, 2018; Garrison, 2019; Kroshus et al., 2019; Wu and Kim,
2020; Senol and Atay Kaya, 2021; Zhang et al., 2021; Won, 2022)
Other sources ° 10 (Pascual et al, 2007, 2013; Macintyre et al., 2008; Billaudeau et al., 2011; Svastisalee et al., 2012;
(21.7) Albaladejo et al., 2014; Eime et al, 2017; Schiileetal,2017; Mouratidis, 2020; Heo et al., 2021)
Not reported 3(6.5) (Gold, 1974; Schneider et al.,, 2015; Cereijo et al., 2019)

A Other study locations include Canada, Denmark, England, France, Mexico, New Zealand, Norway, South Korea, and Turkey.
B Socioeconomic status composite indicators include multiple socioeconomic indicators combined into a single index (e.g., Socioeconomic Deprivation Index). Income-related
indicators include median household income, percentage of population living on low income and percent of families 100 % below the federal poverty level. Education-related
indicators include percent of individuals with a high school education or below. All indicators are provided in Additional File 3.
€ Racial/ethnic composition indicators include percent of non-Hispanic residents, percent of Hispanic residents, and percent of Black residents. All indicators are provided in

Additional File 3.

D Other sources include tax records, governmental statistics departments, and national survey data. Data sources are provided in Additional File 3.

clubs, and walking trails. Nearly 20 % of studies measured the avail-
ability of sports facilities in the community, such as baseball fields.
Availability of physical activity opportunities in terms of organized
physical activity services was measured in 8.7 % (n = 4) of studies.
The most common method for measuring the availability of physical
activity resources/opportunities was through accessing existing sec-
ondary datasets. These datasets were primarily accessed through
governmental entities such as community park and recreation,
geographic information, statistics, planning, and land management de-
partments. Other secondary dataset sources included commercial and

non-profit organizations. Internet searching to identify and compile
existing community physical activity resources and opportunities was
the most common method for collecting primary data.

3.4. Aim 2. Inventory of indicators of community physical activity
resource/opportunity availability

An inventory of indicators of community physical activity resource/
opportunity availability, with the number of studies assessing each in-
dicator by type, is shown in Fig. 2, with references in Additional File 4.
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Table 2
Frequency of physical activity resource and opportunity types measured and data sources.
Physical activity indicator N (%) Studies
types
Built environment resources
Composite measures * 16 (Estabrooks et al., 2003; Gilliland et al., 2006; Gordon-Larsen et al., 2006; Powell et al., 2006;
(34.8) Hillsdon et al, 2007; Timperio et al., 2007; Abercrombie et al, 2008; Black, 2008; Macintyre et al., 2008;
Moore et al, 2008; Lamb et al, 2010; Frost, 2011; Duncan et al., 2013; Jones et al., 2015;
Schneider et al., 2015; Cereijo et al, 2019)
Sports facilities 9 (19.6) (Hillsdon et al., 2007; Pascual et al, 2007, 2013; Timperio et al., 2007; Macintyre et al., 2008;
Billaudeau et al.,, 2011; Svastisalee et al., 2012; Albaladejo et al., 2014; Eime et al, 2017)
Parks, playgrounds, and green 26 (Ellaway et al., 2007; Abercrombie et al., 2008; Black, 2008; Moore et al, 2008; Oh, 2008;
space (56.5) Richardson et al, 2010; Svastisalee et al., 2012; Cerin et al., 2013; Pascual et al., 2013;
Vaughan et al, 2013; Astell-Burtetal.,, 2014; Kameletal,2014; Jones et al, 2015; Lara-Valenciaand Garcia-Pérez,
2015; Flacke et al, 2016; Hughey et al, 2016; Liand Liu, 2016; Schiile et al., 2017; Rigolon et al., 2018;
Thompson-Dyck, 2018; Garrison, 2019; Mouratidis, 2020; Wu and Kim, 2020; Heo et al., 2021; Senol and Atay
Kaya, 2021; Zhang et al., 2021)
Services
Courses and programs 2(4.3) (Dahmann et al.,, 2010; Kroshus et al., 2019)
Service delivery 2(4.3) (Gold, 1974; Won, 2022)
Physical activity data sources N (%) Studies
Facility visits 3(6.5) (Dahmann et al., 2010; Jones et al., 2015; Lara-Valencia and Garcia-Pérez, 2015)
Internet searching 8(17.4) (Estabrooks et al., 2003; Macintyre et al., 2008; Moore et al, 2008; Dahmann et al., 2010; Frost, 2011;
Jones et al, 2015; Kroshus et al., 2019; Zhang et al, 2021)
Observational audit 4 (8.7) (Cerin et al, 2013; Kameletal.,, 2014; Schneider et al., 2015; Hughey et al, 2016)
Parks and Recreation 4 (8.7) (Estabrooks et al., 2003; Dahmann et al., 2010; Jones et al., 2015; Lara-Valencia and Garcia-Pérez, 2015)
Department contact
School district contact 1(2.2) (Estabrooks et al., 2003)
Existingda\tasetsH 39 (Gold, 1974; Gilliland et al., 2006; Gordon-Larsen et al., 2006; Powell et al., 2006;
(84.8) Ellaway et al, 2007; Hillsdon et al., 2007; Pascual et al., 2007, 2013; Timperio et al., 2007;
Abercrombie et al.,, 2008; Black, 2008; Moore et al., 2008; Oh, 2008; Lamb et al., 2010;
Richardson et al, 2010; Billaudeau et al., 2011; Svastisalee et al., 2012; Duncan et al., 2013;
Vaughan et al, 2013; Albaladejo et al, 2014; Astell-Burt et al, 2014; Kamel etal., 2014;
Jones et al., 2015; Lara-Valencia and Garcia-Pérez, 2015; Flacke et al., 2016; Hughey et al, 2016; Liand Liu,
2016; Eime et al, 2017; Schiileetal, 2017; Rigolon et al., 2018; Thompson-Dyck, 2018; Cereijo et al.,, 2019;
Garrison, 2019; Mouratidis, 2020; Wu and Kim, 2020; Heo et al.,, 2021; Senol and Atay Kaya, 2021;
Zhang et al, 2021; Won, 2022)
Yellow Pages 4 (8.7) (Estabrooks et al., 2003; Abercrombie et al., 2008; Moore et al., 2008; Frost, 2011)

A Composite measures summed the availability of multiple types of resources (e.g., sports facilities, parks, playgrounds, and green space) into a single measure. See

Additional File 5 for descriptions of each composite measure.

B Existing datasets include data obtained from commercial databases (e.g., InfoUSA), governmental offices, and geographic information datasets. See Additional File

3.

Physical activity opportunities in the included studies were specified as
public, private, exclusionary, non-exclusionary, private and exclu-
sionary, or public and non-exclusionary. Studies that did not explicitly
differentiate opportunities by public/private or exclusionary/non-
exclusionary were categorized as General. Overall, 41 unique in-
dicators were identified, with most indicators (n = 36) characterizing
built environment resources. Primary categories included composite
measures (n = 10), sports facilities (n = 12), and parks, playgrounds, and
green space (n = 14). Of the built environment resource indicators, the
most frequently used indicators were the number of physical activity
facilities (n = 17 studies), the number of physical activity facilities per
population (n = 11 studies), and the percentage of park land/green
space per total land (n = 10 studies). Only five indicators characterized
physical activity services in the community.

3.5. Aim 3. Sociodemographic characteristics and physical activity
resources and opportunities

Table 3 synthesizes the relationships between community socio-
demographic characteristics and physical activity resource/opportunity
availability by frequency and direction (i.e., positive, negative, mixed,
non-significant) for each indicator assessed. As no public/exclusionary
or private/non-exclusionary indicators were identified, the private,
exclusionary, and private and exclusionary categories and the public,
non-exclusionary, and public and non-exclusionary categories were
combined into private/exclusionary and public/non-exclusionary,
respectively, to synthesize results. The numbers in the cells indicate

the number of independent associations of each type across all included
studies. Thus, studies assessing multiple indicators of the same type (e.
g., two indicators of public/non-exclusionary sports facilities) are
counted for each independent relationship with community socio-
demographic characteristics. Additional File 4 provides an expanded
table synthesizing the relationships between community sociodemo-
graphic characteristics and each indicator in Fig. 2.

A total of 141 associations between community sociodemographic
characteristics and indicators of physical activity resource/opportunity
availability were assessed across the 46 included studies. Of those, 106
were with socioeconomic advantage (e.g., higher median income), and
35 were with racial/ethnic composition regarding non-minority popu-
lation status. Nearly 30 % (n = 29) of associations with socioeconomic
advantage were positive, such that greater physical activity opportunity
availability was found in communities with greater socioeconomic
advantage. Approximately 37.8 % (n = 40) of associations were non-
significant, 22.6 % (n = 24) were mixed, and 12.3 % (n = 13) were
negative. Among general composite indicators specifically, most asso-
ciations with socioeconomic advantage (n = 9, 60 %) were positive.
However, a majority of public/non-exclusionary (n = 8, 66.7 %) and
private/exclusionary (n = 8, 57.1 %) composite indicators had non-
significant associations with socioeconomic advantage. For indicators
of other types, the relationships with socioeconomic advantage were
more evenly distributed across directions.

Approximately 37.1 % (n = 13) of associations with racial/ethnic
composition suggest greater physical activity resource/opportunity
availability in communities with larger non-minority populations.
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Physical activity resource/opportunity type and indicators

Ty

Total

g each i by type

Built envir resources, n

Composite measures
Area of physical activity facilities
Area of physical activity facilities per population
Kernel density of physical activity facilities
Number of physical activity facilities
Number of physical activity facilities per adult population
Number of physical activity facilities per child population
Number of physical activity facilities per population
Number of physical activity facilities per square kilometer
Percentage of area of physical activity facilities per total land
Presence of at least one physical activity facility
Sports facilities
Area of sport facilities
Area of sport facilities per population
Number of 24-hour sports facilities
Number of bowling clubs per population
Number of golf course per population
Number of soccer or rugby fields
Number of sports facilities
Number of sports facilities per population
Number of swimming pools
Number of swimming pools per population
Number of tennis courts
Percentage of area of sport facilities per total land
Parks, playgrounds, and green space
Area of park land/green space area
Area of park land/green space per population
Composite score for parks
Kernel density of parks
Length of walking/cycling paths
Number of outdoor play areas per child population
Number of outdoor play areas per population
Number of parks
Number of parks per population
Percentage of area of park land/green space per built-up land
Percentage of area of park land/green space per total land
Percentage of area of useable park land/green space per total land
Percentage of street segments with parks
Presence of at least one park
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Services

Courses and programs
Presence of flag football program
Recreation course offerings per population
Service delivery
Man-hours of service personnel
Number of recreation employees per population
Number of periods services are open per capita

Ownership and access types:

General
Private
Public
Exclusionary

. Non-exclusionary
. Private and exclusionary
. Public and non-exclusionary

Fig. 2. Physical activity resource and opportunity indicators and number of studies assessing each indicator.

About 34.3 % (n = 12) of associations with non-minority population
status were non-significant and 28.6 % (n = 10) were mixed. Most as-
sociations between non-minority population status and general com-
posite indicators were positive (n = 4, 66.7 %), while the associations
with parks, playgrounds, and green space, were predominantly mixed or
non-significant (n = 15, 78.9 %). Overall, associations with racial/ethnic
composition were investigated to a lesser extent than associations with
socioeconomic advantage.

4. Discussion

The present scoping review synthesized and described the literature
examining community-level variability in physical activity resource and
opportunity availability by community sociodemographic characteris-
tics. The review aimed to 1) describe the approaches used in existing
studies; 2) provide an inventory of community-level physical activity
resource/opportunity indicators; and 3) examine associations between
community sociodemographic characteristics and physical activity
resource/opportunity availability. Findings across the 46 included
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Number of relationships between community sociodemographic characteristics and community physical activity resources and opportunities.

PA indicator type Socioeconomic advantage

Non-minority population status

Total Positive Negative Mixed NS Total Positive Negative Mixed NS
Overall, n 106 29 13 24 40 35 13 0 10 12
Composite measures
General 15 9 2 1 3 6 4 0 2
Private/exclusionary 14 4 0 2 8 4 2 0 1 1
Public/non-exclusionary 12 2 2 0 8 0 0 0 0
Sports facilities
General 10 2 0 1 7 0 0 0 0 0
Private/exclusionary 2 0 0 0 2 0 0 0 0 0
Public/non-exclusionary 11 2 4 3 2 1 1 0 0 0
Parks, playgrounds, and green space
General 17 3 4 6 4 7 0 0 4 3
Public/non-exclusionary 20 6 1 7 6 12 4 0 2 6
Courses and programs
General 1 0 0 1 0 1 0 0 0 1
Public/non-exclusionary 1 1 0 0 0 1 1 0 0
Service delivery
General 1 0 0 1 0 1 1 0 0
Public/non-exclusionary 2 0 0 2 0 2 0 0 1 1

NS: Non-significant; PA: Physical activity

The number in the cell indicates the number of independent associations of that type across all included studies. Studies assessing multiple indicators of the same type
(e.g., two indicators of public/free sports facilities) are counted for each independent relationship with community sociodemographic characteristics.

studies illustrate, as hypothesized, heterogeneity in approaches used to
define communities and characterize resource/opportunity availability.
For instance, 28 different geospatial boundaries were applied to define
communities, and 41 unique indicators were used to characterize
physical activity resource/opportunity availability. Relationships be-
tween community sociodemographic characteristics and physical ac-
tivity resources/opportunities are inconsistent across indicators and
studies. Although some included studies suggest, as hypothesized,
communities of greater socioeconomic status and non-minority popu-
lation prevalence may have greater availability of physical activity re-
sources/opportunities compared to communities of lower
socioeconomic status and larger prevalence of minority populations,
most associations were mixed or non-significant.

The present review identified 28 community geospatial boundaries
across 15 study locations, and most of the boundary definitions were
examined in two or fewer studies each. This limited the ability to
determine whether the physical activity resource/opportunity in-
dicators used in the included studies and variability by sociodemo-
graphic characteristics differed by community unit size. Zooming in and
zooming out to more and less granular geospatial scales may allow
different indicators of physical activity opportunities to emerge. Thus,
assessing physical activity opportunities, and variability by socio-
demographic characteristics, across multiple geospatial scales would
provide a more comprehensive understanding of community recreation
systems and patterns of variability in opportunity. Further, assessing
physical activity resources and opportunities across multiple geospatial
scales may strengthen understanding of the influence of such opportu-
nities on physical activity outcomes and the scales at which these op-
portunities are most influential (Essay et al.,, 2023).

Much of the existing research on physical activity resources and
opportunities has focused on the built environment, whereas physical
activity-related programs and activities have received little attention. As
participation in organized physical activity programs is associated with
increased physical activity (Marques, Ekelund and Sardinha,
2016; Dunton et al., 2019; National Academies of Sciences and
Medicine, 2019), enhancing the surveillance of such programs is a sig-
nificant public health priority (National Academies of Sciences and
Medicine, 2019). Additionally, while built environment resources such
as parks provide infrastructure for both informal (e.g., individual exer-
cise) and organized (e.g.,, sport practices) physical activity
(Dahmann et al., 2010), organized physical activity services can
likewise enhance the impact of built environment resources by

encouraging use (National Academies of Sciences and Medicine, 2019).
Thus, strengthening assessment of the availability of physical activity-
related services, in addition to built environment resources, within
and across communities is necessary to obtain a comprehensive under-
standing of physical activity opportunities and to inform decision-
making to improve opportunities and physical activity outcomes.

An important finding of this review is that the examination of
physical activity resources/opportunities in rural communities is lacking
in this body of research, as most studies included only urban and sub-
urban areas in their analyses. Insufficient physical activity and associ-
ated chronic conditions, such as obesity, are larger problems in rural
compared to urban communities (Patterson et al, 2004;
Whitfield et al., 2019). Limited resources and infrastructure for
physical activity may partially explain these poorer outcomes
(Umstattd Meyer et al., 2016). For example, research has found
that outdoor public open spaces and amenities for physical activity, such
as trails, are lacking in rural communities, and those that do exist are
often poorly maintained or informal (Yousefian et al, 2009). As
the availability of physical activity resources and opportunities, as well
as associations between availability and community-level sociodemo-
graphic characteristics, are likely different in rural compared to urban
communities (Umstattd Meyer et al, 2016), there is a need to
examine rural community physical activity systems further to under-
stand the unique physical and social conditions impacting physical ac-
tivity in these populations.

Routine community assessment in both rural and urban communities
is necessary for informing efforts to improve population health out-
comes, such as physical activity, and for understanding whether im-
provements are occurring over time (Carver and Scheier, 2002;
Stoto and Ryan Smith, 2015; Liu and Barabasi, 2016; Van
Brunt, 2017; Shroff et al., 2022). Data to understand health outcomes
and the conditions impacting health outcomes locally are critical, as
intervention and policy efforts are commonly driven at local levels
(Greenlund et al., 2022). Physical activity opportunities and re-
sources that may be used to provide opportunities have been shown to
influence physical activity outcomes (Davison and Lawson,
2006; Ding et al, 2011; Pontin et al, 2022), and assessing
the availability of such opportunities locally is necessary for under-
standing physical activity outcomes within and across communities. The
inventory of community physical activity resource/opportunity in-
dicators and the identified data sources synthesized in this review may
be useful for advancing community assessment and physical activity
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improvement efforts, as they provide methods for assessing the provi-
sion of equitable physical activity opportunities.

This review focused on the availability of physical activity resources/
opportunities, but it is important to note that availability does not
equate to accessibility, nor does availability necessarily translate to
increased physical activity. Availability addresses one facet of access, as
opportunities must be present for people to access and them, and this
review characterized opportunities as exclusionary or non-exclusionary
based on whether opportunities were freely accessible. However,
research should examine other facets of access to (e.g., transportation
time, rules of access), use of, and characteristics of (e.g., presence of
restrooms, physical activity time during programs) physical activity
resources/opportunities, as these characteristics may also vary by
community sociodemographic characteristics and influence physical
activity behaviors (Gilliland et al., 2006). For instance, a recent
study found variability in adult physical activity behaviors across
different locations (e.g., homes, parks) and that where adults engage in
physical activity varies by individual sociodemographic characteristics
(Holliday et al.,, 2017). Additionally, Gordon-Larsen and col-
leagues found that variability in the availability of built environment
resources is associated with subsequent sociodemographic disparities in
physical activity (Gordon-Larsen et al., 2006). The inconsistent
evidence of variability in the availability of physical activity resources/
opportunities by community sociodemographic characteristics found in
this review highlights the need to further examine characteristics of
opportunities, such as access, and subsequent population physical ac-
tivity outcomes.

4.1. Study limitations and strengths

A limitation of this review is that, due to the descriptive nature, the
certainty of findings regarding the relationship between community
sociodemographic characteristics and physical activity resources/op-
portunities cannot be assessed. However, the synthesis reveals areas for
potential systematic reviews and meta-analyses to strengthen under-
standing of these relationships, such as a meta-analysis of the 17 studies
assessing the number of physical activity facilities by community soci-
odemographic characteristics. Secondly, the review only included
studies assessing the availability of physical activity resources/oppor-
tunities. While the inclusion criteria were established to manage the
scope of the review and examine inequalities in the distribution of op-
portunities, excluded studies, such as those assessing access, are likely
relevant. Included studies were limited to those published in English,
creating the potential for selection bias. Further, extracted data was
limited to information explicitly reported by the authors, and contacting
authors for additional information was not attempted. Finally, the re-
view does not assess why differences in the availability of physical ac-
tivity opportunities may or may not exist across communities or
community processes that produce these opportunities, highlighting
another area for future research.

Despite these limitations, this is the first review to systematically
search for and synthesize the literature examining relationships between
community-level socioeconomic and racial/ethnic characteristics and
the availability of community physical activity resources and opportu-
nities, including both built environment resources and physical activity-
related services, such as programs and activities. The review did not
exclude studies based on publication date or study location. Further, the
literature search process was comprehensive and well-constructed, as
the search strategy was created by a medical librarian and supplemented
by hand-searching.

5. Conclusion
The aim of this review was to synthesize the literature examining

community-level variability in physical activity resources and oppor-
tunities by sociodemographic characteristics. Community physical
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activity resources and opportunities have been shown to improve
physical activity outcomes, and differences in the availability of these
opportunities may aid in explaining geospatial and demographic vari-
ability in physical activity. However, variability in physical activity re-
sources/opportunities by community sociodemographic characteristics
was not consistently evident in the synthesized studies. This scoping
review illustrates that existing studies have used a variety of approaches
and indicators to characterize physical activity resources and opportu-
nities, and quantitative syntheses of subsets of identified studies using
similar approaches and indicators are warranted to further understand
these relationships. Additional areas for future research include exam-
ining physical activity opportunities and variability by sociodemo-
graphic characteristics in rural communities and developing and
evaluating indicators related to organized physical activity services. The
present review provides a descriptive synthesis to inform future research
and practice efforts around understanding and evaluating community
physical activity resources and opportunities. Such efforts are necessary
for understanding community conditions impacting physical activity
outcomes, identifying inequalities in physical activity opportunities, and
informing decision-making for improving physical activity outcomes.

CRediT authorship contribution statement

Ann E. Rogers: Writing — review & editing, Writing — original draft,
Visualization, Methodology, Formal analysis, Data curation, Conceptu-
alization. Michaela A. Schenkelberg: Writing — review & editing,
Formal analysis, Data curation. Peter Stoepker: Writing — review &
editing, Formal analysis, Data curation. Danielle Westmark: Writing —
review & editing, Methodology, Data curation. Deepa Srivastava:
Writing — review & editing, Formal analysis. David A. Dzewaltowski:
Writing - review & editing, Supervision, Methodology,
Conceptualization.

Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

Data availability

No data was used for the research described in the article.

Acknowledgements

Not applicable.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.pmedr.2024.102656.

References

Abercrombie, L.C., Sallis, J.F., Conway, T.L., et al., 2008. Income and racial disparities in
access to public parks and private recreation facilities. Am. J. Prev. Med. 34 (1),
9-15. https://doi.org/10.1016/j.amepre.2007.09.030.

Albaladejo, R., Villanueva, R., Navalpotro, L., et al., 2014. Risk behaviors and sports
facilities do not explain socioeconomic differences in childhood obesity: a cross-
sectional study. BMC Public Health 14, 1181. https://doi.org/10.1186/1471-2458-
14-1181.

Astell-Burt, T., Feng, X., Mavoa, S., et al., 2014. Do low-income neighbourhoods have the
least green space? A cross-sectional study of Australia’s most populous cities. BMC
Public Health 14, 292. https://doi.org/10.1186/1471-2458-14-292.

Aubert, S., Barnes, J.D., Demchenko, I, et al., 2022. Global matrix 4.0 physical activity
report card grades for children and adolescents: results and analyses from 57
countries. J. Phys. Act. Health 19 (11), 700-728. https://doi.org/10.1123/
jpah.2022-0456.


https://doi.org/10.1016/j.pmedr.2024.102656
https://doi.org/10.1016/j.pmedr.2024.102656
https://doi.org/10.1016/j.amepre.2007.09.030
https://doi.org/10.1186/1471-2458-14-1181
https://doi.org/10.1186/1471-2458-14-1181
https://doi.org/10.1186/1471-2458-14-292
https://doi.org/10.1123/jpah.2022-0456
https://doi.org/10.1123/jpah.2022-0456

A.E. Rogers et al.

Barker, R.G., 1968. Ecological Psychology: Concepts and Methods for Studying the
Environment of Human Behavior. Stanford University Press, Stanford, CA.

Billaudeau, N., Oppert, J.-M., Simon, C., et al., 2011. Investigating disparities in spatial
accessibility to and characteristics of sport facilities: direction, strength, and spatial
scale of associations with area income. Health Place 17 (1), 114-121. https://doi.
org/10.1016/j.healthplace.2010.09.004.

Black, J., 2008. Assessing the neighborhood-level determinants of obesity in New York
city. ProQuest Information & Learning. Doctoral dissertation.

Carver, C.S., Scheier, M.F., 2002. Control Processes and Self-Organization as
Complementary Principles Underlying Behavior. Pers. Soc. Psychol. Rev. 6 (4),
304-315. https://doi.org/10.1207/S15327957PSPR0604_05.

Cereijo, L., Gullén, P., Cebrecos, A., et al., 2019. Access to and availability of exercise
facilities in Madrid: an equity perspective. Int. J. Health Geogr. 18 (1), 15. https://
doi.org/10.1186/512942-019-0179-7.

Cerin, E., Mellecker, R., Macfarlane, D.J., et al., 2013. Socioeconomic status,
neighborhood characteristics, and walking within the neighborhood among older
Hong Kong Chinese. J. Aging Health 25 (8), 1425-1444. https://doi.org/10.1177/
0898264313510034.

National Academies of Sciences, Engineering, and Medicine, 2019. Implementing
strategies to enhance public health surveillance of physical activity in the United
States. National Academies Press (US), Washington (DC). https://doi.org/10.17
226/25444.

Child and Adolescent Health Measurement Initiative, 2023. 2020-2021 National Survey of
Children’s Health (NSCH) data query, Data Resource Center for Child and Adolescent
Health supported by the U.S. Department of Health and Human Services, Health Resources
and Services Administration (HRSA), Maternal and Child Health Bureau (MCHB).
Available at: http://www.childhealthdata.org/ (Accessed: January 27, 2023).

Dahmann, N., Wolch, J., Joassart-Marcelli, P., et al., 2010. The active city? Disparities in
provision of urban public recreation resources. Health Place 16 (3), 431-445.
https://doi.org/10.1016/j.healthplace.2009.11.005.

Davison, K.K., Lawson, C.T., 2006. “Do attributes in the physical environment influence
children’s physical activity? A review of the literature.”, The. Int. J. Behav. Nutr.
Phys. Act. 3, 19. https://doi.org/10.1186,/1479-5868-3-19.

Ding, D., Sallis, J.F., Kerr, J., et al., 2011. Neighborhood environment and physical
activity among youth a review. Am. J. Prev. Med. 41 (4), 442-455. https://doi.org/
10.1016/j.amepre.2011.06.036.

Duncan, D.T., Kawachi, I., White, K., et al., 2013. The geography of recreational open
space: influence of neighborhood racial composition and neighborhood poverty.

J. Urban Health 90 (4), 618-631. https://doi.org/10.1007/511524-012-9770-y.

Dunton, G.F., Berrigan, D., Young, D.R., et al., 2019. Strategies to Improve Physical
Activity Surveillance among Youth in the United States. J. Pediatr. 210, 226-231.
https://doi.org/10.1016/j.jpeds.2019.03.022.

Dzewaltowski, D.A., 2008. Community Out-of-School Physical Activity Promotion. In:
Smith, A.L., Biddle, S. (Eds.), Youth Physical Activity and Sedentary Behavior:
Challenges and Solutions. First. Human Kinetics, Champaign, IL, pp. 377-401.

Eime, R.M., Harvey, J., Charity, M.J., et al., 2017. The relationship of sport participation
to provision of sports facilities and socioeconomic status: a geographical analysis.
Aust. N. Z. J. Public Health 41 (3), 248-255. https://doi.org/10.1111/1753-
6405.12647.

Ellaway, A., Kirk, A., Macintyre, S., et al., 2007. Nowhere to play? The relationship
between the location of outdoor play areas and deprivation in Glasgow. Health Place
13 (2), 557-561. https://doi.org/10.1016/j.healthplace.2006.03.005.

Emery, M., Flora, C., 2006. Spiraling-Up: Mapping Community Transformation with
Community Capitals Framework. Community Dev. 37 (1), 19-35. https://doi.org/
10.1080/15575330609490152.

Essay, A.M., Schlechter, C.R., Mershon, C.A., et al., 2021. A scoping review of whole-of-
community interventions on six modifiable cancer prevention risk factors in youth: A
systems typology. Prev. Med. 153, 106769 https://doi.org/10.1016/j.
ypmed.2021.106769.

Essay, A.M., Schenkelberg, M.A., Von Seggern, M.J., et al., 2023. A protocol for a local
community monitoring and feedback system for physical activity in organized group
settings for children. J. Phys. Act. Health 1-9. https://doi.org/10.1123/jpah.2022-
0486.

Estabrooks, P.A., Lee, R.E., Gyurcsik, N.C., 2003. Resources for physical activity
participation: does availability and accessibility differ by neighborhood
socioeconomic status? Ann. Behav. Med. 25 (2), 100-104. https://doi.org/10.1207/
S$15324796ABM2502_05.

Flacke, J., Schiile, S.A., Kockler, H., et al., 2016. Mapping Environmental Inequalities
Relevant for Health for Informing Urban Planning Interventions-A Case Study in the
City of Dortmund, Germany. Int. J. Environ. Res. Public Health 13 (7). https://doi.
org/10.3390/ijerph13070711.

Flora, C.B., Flora, J.L., Gasteyer, S.P., 2016. Rural Communities: Legacy + Change, 5th
ed. Routledge, Boulder, CO, p. 504.

Frost, S.S., 2011. Childhood obesity in context: Examining the role of ecological factors
related to childhood obesity among west Virginia’s youth. ProQuest Information &
Learning. Doctoral dissertation.

Garrison, J.D., 2019. Seeing the park for the trees: New York’s ‘Million Trees’ campaign
vs. the deep roots of environmental inequality. Environment and Planning b: Urban
Analytics and City Science 46 (5), 914-930. https://doi.org/10.1177/
2399808317737071.

Gilliland, J., Holmes, M., Irwin, J.D., et al., 2006. Environmental equity is child’s play:
mapping public provision of recreation opportunities in urban neighbourhoods.
Vulnerable Children and Youth Studies 1 (3), 256-268. https://doi.org/10.1080/
17450120600914522.

10

Preventive Medicine Reports 40 (2024) 102656

Gold, S.D., 1974. The distribution of urban government services in theory and practice
the case of recreation in detroit. Public Finance Quarterly 2 (1), 107-130. https://
doi.org/10.1177/109114217400200106.

Gordon-Larsen, P., Nelson, M.C., Page, P., et al., 2006. Inequality in the built
environment underlies key health disparities in physical activity and obesity.
Pediatrics 117 (2), 417-424. https://doi.org/10.1542/peds.2005-0058.

Greenlund, K.J., Lu, H., Wang, Y., et al., 2022. PLACES: local data for better health. Prev.
Chronic Dis. 19, E31. https://doi.org/10.5888/pcd19.210459.

Hallal, P.C., Andersen, L.B., Bull, F.C., et al., 2012. Global physical activity levels:
surveillance progress, pitfalls, and prospects. Lancet 380 (9838), 247-257. https://
doi.org/10.1016/50140-6736(12)60646-1.

Healthy People 2030, 2020a. Increase the proportion of adolescents who do enough
aerobic and muscle-strengthening activity — PA-08. Available at: https://health.go
v/healthypeople/objectives-and-data/browse-objectives/physical-activity/increas
e-proportion-adolescents-who-do-enough-aerobic-and-muscle-strengthening-activit
y-pa-08 (Accessed: April 2, 2023).

Healthy People 2030, 2020b. Increase the proportion of adults who do enough aerobic
and muscle-strengthening activity — PA-05. Available at: https://health.gov/hea
Ithypeople/objectives-and-data/browse-objectives/physical-activity/increase-
proportion-adults-who-do-enough-aerobic-and-muscle-strengthening-activity-pa-05
(Accessed: April 2, 2023).

Heo, S., Nori-Sarma, A., Kim, S., et al., 2021. Do persons with low socioeconomic status
have less access to greenspace? Application of accessibility index to urban parks in
Seoul, South Korea. Environ. Res. Lett. 16 (8), 084027 https://doi.org/10.1088/
1748-9326/ac12f1.

Hillsdon, M., Panter, J., Foster, C., et al., 2007. Equitable access to exercise facilities. Am.
J. Prev. Med. 32 (6), 506-508. https://doi.org/10.1016/j.amepre.2007.02.018.

Holliday, K.M., Howard, A.G., Emch, M., et al., 2017. Where are adults active? an
examination of physical activity locations using GPS in five US cities. J. Urban
Health 94 (4), 459-469. https://doi.org/10.1007/s11524-017-0164-z.

Hughey, S.M., Walsemann, K.M., Child, S., et al., 2016. Using an environmental justice
approach to examine the relationships between park availability and quality
indicators, neighborhood disadvantage, and racial/ethnic composition. Landsc.
Urban Plan. 148, 159-169. https://doi.org/10.1016/j.landurbplan.2015.12.016.

Healthy People 2030, 2020c. Increase the proportion of children who do enough aerobic
physical activity. Available at: https://health.gov/healthypeople/objectives-and-dat
a/browse-objectives/physical-activity/increase-proportion-children-who-do-enou
gh-aerobic-physical-activity-pa-09/data (Accessed: April 2, 2023).

Institute of Medicine (US) Committee on Public Health Strategies to Improve Health,
2011. For the public’s health: the role of measurement in action and accountability.
National Academies Press, US, Washington DC. https://doi.org/10.17226/13005.

Jacobs, J., Alston, L., Needham, C., et al., 2019. Variation in the physical activity
environment according to area-level socio-economic position-A systematic review.
Obes. Rev. 20 (5), 686-700. https://doi.org/10.1111/0br.12818.

Jones, S.A., Moore, L.V., Moore, K., et al., 2015. Disparities in physical activity resource
availability in six US regions. Prev. Med. 78, 17-22. https://doi.org/10.1016/j.
ypmed.2015.05.028.

Kamel, A.A., Ford, P.B., Kaczynski, A.T., 2014. Disparities in park availability, features,
and characteristics by social determinants of health within a U.S.-Mexico border
urban area. Prev. Med. 69 Suppl 1, S111-S113. https://doi.org/10.1016/j.
ypmed.2014.10.001.

Kroshus, E., Sonnen, A.J., Chrisman, S.P., et al., 2019. Association between community
socioeconomic characteristics and access to youth flag football. Inj. Prev. 25 (4),
278-282. https://doi.org/10.1136/injuryprev-2017-042677.

Lamb, K.E., Ferguson, N.S., Wang, Y., et al., 2010. “Distribution of physical activity
facilities in Scotland by small area measures of deprivation and urbanicity.”, The.
Int. J. Behav. Nutr. Phys. Act. 7, 76. https://doi.org/10.1186/1479-5868-7-76.

Lara-Valencia, F., Garcia-Pérez, H., 2015. Space for equity: socioeconomic variations in
the provision of public parks in Hermosillo, Mexico. Local Environ. 20 (3), 350-368.
https://doi.org/10.1080/13549839.2013.857647.

Li, H., Liu, Y., 2016. Neighborhood socioeconomic disadvantage and urban public green
spaces availability: A localized modeling approach to inform land use policy. Land
Use Policy 57 (57), 470-478. https://doi.org/10.1016/j.]andusepol.2016.06.015.

Liu, Y.Y., Barabdsi, A.L., 2016. Control principles of complex systems. Rev. Mod. Phys. 88
(3), 035006 https://doi.org/10.1103/RevModPhys.88.035006.

Macintyre, S., 2007. Deprivation amplification revisited; or, is it always true that poorer
places have poorer access to resources for healthy diets and physical activity? The
International Journal of Behavioral Nutrition and Physical Activity 4, 32. https://
doi.org/10.1186,/1479-5868-4-32.

Macintyre, S., Macdonald, L., Ellaway, A., 2008. Do poorer people have poorer access to
local resources and facilities? The distribution of local resources by area deprivation
in Glasgow, Scotland. Soc Sci Med 67 (6), 900-914. https://doi.org/10.1016/j.
socscimed.2008.05.029.

Marques, A., Ekelund, U., Sardinha, L.B., 2016. Associations between organized sports
participation and objectively measured physical activity, sedentary time and weight
status in youth. Journal of Science and Medicine in Sport / Sports Medicine Australia
19 (2), 154-157. https://doi.org/10.1016/j.jsams.2015.02.007.

McCormack, L.A., Meendering, J., 2016. Diet and physical activity in rural vs urban
children and adolescents in the united states: A narrative review. J. Acad. Nutr. Diet.
116 (3), 467-480. https://doi.org/10.1016/j.jand.2015.10.024.

Moore, L.V., Diez Roux, A.V., Evenson, K.R., et al., 2008. Availability of recreational
resources in minority and low socioeconomic status areas. Am. J. Prev. Med. 34 (1),
16-22. https://doi.org/10.1016/j.amepre.2007.09.021.

Mouratidis, K., 2020. Neighborhood characteristics, neighborhood satisfaction, and well-
being: The links with neighborhood deprivation. Land Use Policy 99, 1-12. https://
doi.org/10.1016/j.]landusepol.2020.104886.


http://refhub.elsevier.com/S2211-3355(24)00071-8/h0030
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0030
https://doi.org/10.1016/j.healthplace.2010.09.004
https://doi.org/10.1016/j.healthplace.2010.09.004
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0040
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0040
https://doi.org/10.1207/S15327957PSPR0604_05
https://doi.org/10.1186/s12942-019-0179-7
https://doi.org/10.1186/s12942-019-0179-7
https://doi.org/10.1177/0898264313510034
https://doi.org/10.1177/0898264313510034
https://doi.org/10.17226/25444
https://doi.org/10.17226/25444
http://www.childhealthdata.org/
https://doi.org/10.1016/j.healthplace.2009.11.005
https://doi.org/10.1186/1479-5868-3-19
https://doi.org/10.1016/j.amepre.2011.06.036
https://doi.org/10.1016/j.amepre.2011.06.036
https://doi.org/10.1007/s11524-012-9770-y
https://doi.org/10.1016/j.jpeds.2019.03.022
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0090
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0090
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0090
https://doi.org/10.1111/1753-6405.12647
https://doi.org/10.1111/1753-6405.12647
https://doi.org/10.1016/j.healthplace.2006.03.005
https://doi.org/10.1080/15575330609490152
https://doi.org/10.1080/15575330609490152
https://doi.org/10.1016/j.ypmed.2021.106769
https://doi.org/10.1016/j.ypmed.2021.106769
https://doi.org/10.1123/jpah.2022-0486
https://doi.org/10.1123/jpah.2022-0486
https://doi.org/10.1207/S15324796ABM2502_05
https://doi.org/10.1207/S15324796ABM2502_05
https://doi.org/10.3390/ijerph13070711
https://doi.org/10.3390/ijerph13070711
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0130
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0130
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0135
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0135
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0135
https://doi.org/10.1177/2399808317737071
https://doi.org/10.1177/2399808317737071
https://doi.org/10.1080/17450120600914522
https://doi.org/10.1080/17450120600914522
https://doi.org/10.1177/109114217400200106
https://doi.org/10.1177/109114217400200106
https://doi.org/10.1542/peds.2005-0058
https://doi.org/10.5888/pcd19.210459
https://doi.org/10.1016/S0140-6736(12)60646-1
https://doi.org/10.1016/S0140-6736(12)60646-1
https://health.gov/healthypeople/objectives-and-data/browse-objectives/physical-activity/increase-proportion-adolescents-who-do-enough-aerobic-and-muscle-strengthening-activity-pa-08
https://health.gov/healthypeople/objectives-and-data/browse-objectives/physical-activity/increase-proportion-adolescents-who-do-enough-aerobic-and-muscle-strengthening-activity-pa-08
https://health.gov/healthypeople/objectives-and-data/browse-objectives/physical-activity/increase-proportion-adolescents-who-do-enough-aerobic-and-muscle-strengthening-activity-pa-08
https://health.gov/healthypeople/objectives-and-data/browse-objectives/physical-activity/increase-proportion-adolescents-who-do-enough-aerobic-and-muscle-strengthening-activity-pa-08
https://health.gov/healthypeople/objectives-and-data/browse-objectives/physical-activity/increase-proportion-adults-who-do-enough-aerobic-and-muscle-strengthening-activity-pa-05
https://health.gov/healthypeople/objectives-and-data/browse-objectives/physical-activity/increase-proportion-adults-who-do-enough-aerobic-and-muscle-strengthening-activity-pa-05
https://health.gov/healthypeople/objectives-and-data/browse-objectives/physical-activity/increase-proportion-adults-who-do-enough-aerobic-and-muscle-strengthening-activity-pa-05
https://doi.org/10.1088/1748-9326/ac12f1
https://doi.org/10.1088/1748-9326/ac12f1
https://doi.org/10.1016/j.amepre.2007.02.018
https://doi.org/10.1007/s11524-017-0164-z
https://doi.org/10.1016/j.landurbplan.2015.12.016
https://health.gov/healthypeople/objectives-and-data/browse-objectives/physical-activity/increase-proportion-children-who-do-enough-aerobic-physical-activity-pa-09/data
https://health.gov/healthypeople/objectives-and-data/browse-objectives/physical-activity/increase-proportion-children-who-do-enough-aerobic-physical-activity-pa-09/data
https://health.gov/healthypeople/objectives-and-data/browse-objectives/physical-activity/increase-proportion-children-who-do-enough-aerobic-physical-activity-pa-09/data
https://doi.org/10.17226/13005
https://doi.org/10.1111/obr.12818
https://doi.org/10.1016/j.ypmed.2015.05.028
https://doi.org/10.1016/j.ypmed.2015.05.028
https://doi.org/10.1016/j.ypmed.2014.10.001
https://doi.org/10.1016/j.ypmed.2014.10.001
https://doi.org/10.1136/injuryprev-2017-042677
https://doi.org/10.1186/1479-5868-7-76
https://doi.org/10.1080/13549839.2013.857647
https://doi.org/10.1016/j.landusepol.2016.06.015
https://doi.org/10.1103/RevModPhys.88.035006
https://doi.org/10.1186/1479-5868-4-32
https://doi.org/10.1186/1479-5868-4-32
https://doi.org/10.1016/j.socscimed.2008.05.029
https://doi.org/10.1016/j.socscimed.2008.05.029
https://doi.org/10.1016/j.jsams.2015.02.007
https://doi.org/10.1016/j.jand.2015.10.024
https://doi.org/10.1016/j.amepre.2007.09.021
https://doi.org/10.1016/j.landusepol.2020.104886
https://doi.org/10.1016/j.landusepol.2020.104886

A.E. Rogers et al.

Oh, A., 2008. Understanding neighborhood supports for physical activity among women
in diverse neighborhoods in Chicago. ProQuest Information & Learning. Doctoral
dissertation.

Ostrom, V., Ostrom, E., 1978. Public goods and public choices. In: Savas, E.S. (Ed.),
Alternatives for Delivering Public Services: toward Improved Performance.
Westview Press, Boulder, CO, pp. 7-49. https://doi.org/10.4324/9780429047978-2.

Pascual, C., Regidor, E., Astasio, P., et al., 2007. The association of current and sustained
area-based adverse socioeconomic environment with physical inactivity. Soc Sci Med
65 (3), 454-466. https://doi.org/10.1016/j.socscimed.2007.03.023.

Pascual, C., Regidor, E., Alvarez-Del Arco, D., et al., 2013. Sports facilities in Madrid
explain the relationship between neighbourhood economic context and physical
inactivity in older people, but not in younger adults: a case study. J. Epidemiol.
Community Health 67 (9), 788-794. https://doi.org/10.1136/jech-2013-202583.

Pate, R.R., Sallis, J.F., Pollack Porter, K.M., 2020. Surveillance of physical activity:
actions needed to support new federal guidelines. Am. J. Public Health 110 (1),
87-89. https://doi.org/10.2105/AJPH.2019.305443.

Pate, R.R., Dowda, M., Saunders, R.P., et al., 2021. Operationalizing and testing the
concept of a physical activity desert. J. Phys. Act. Health 18 (5), 533-540. https://
doi.org/10.1123/jpah.2020-0382.

Patterson, P.D., Moore, C.G., Probst, J.C., et al., 2004. Obesity and physical inactivity in
rural America. J. Rural Health 20 (2), 151-159. https://doi.org/10.1111/j.1748-
0361.2004.tb00022.x.

Peters, M., Godfrey, C., McInerney, P., et al., 2020. Chapter 11: scoping reviews. In:
Aromataris, E., Munn, Z. (Eds.), JBI manual for evidence synthesis. JBI. https://doi.
org/10.46658/JBIMES-20-12.

Peters, M.D.J., Marnie, C., Tricco, A.C., et al., 2021. Updated methodological guidance
for the conduct of scoping reviews. JBI Evidence Implementation 19 (1), 3-10.
https://doi.org/10.1097/XEB.0000000000000277.

Phillips, R., 2003. Community Indicators: Planning Advisory Service Report Number
517. American Planning Association, Chicago, IL.

2018 Physical Activity Guidelines Advisory Committee, 2018. 2018 Physical Activity
Guidelines Advisory Committee Scientific Report. Department of Health and Human
Services, U.S.: Washington, DC. Available at: https://health.gov/our-work/physical-
activity/current-guidelines/scientific-report (Accessed: January 12, 2021).

Physical Activity Alliance, 2022. The 2022 United States Report Card on Physical
Activity for Children and Youth. Available at: https://paamovewithus.org/news/2
022-u-s-report-on-physical-activity-for-children-and-youth/ (Accessed: January 3,
2024).

Pickens, C.M., Pierannunzi, C., Garvin, W., et al., 2018. Surveillance for Certain Health
Behaviors and Conditions Among States and Selected Local Areas - Behavioral Risk
Factor Surveillance System, United States, 2015. MMWR. Surveillance summaries:
Morbidity and mortality weekly report Surveillance summaries / CDC 67 (9), 1-90.
https://doi.org/10.15585/mmwr.ss6709al.

Piercy, K.L., Troiano, R.P., Ballard, R.M., et al., 2018. The Physical Activity Guidelines
for Americans. J. Am. Med. Assoc. 320 (19), 2020-2028. https://doi.org/10.1001/
jama.2018.14854.

Pontin, F.L., Jenneson, V.L., Morris, M.A,, et al., 2022. Objectively measuring the
association between the built environment and physical activity: a systematic review
and reporting framework. The International Journal of Behavioral Nutrition and
Physical Activity 19 (1), 119. https://doi.org/10.1186/512966-022-01352-7.

Powell, L.M., Slater, S., Chaloupka, F.J., et al., 2006. Availability of physical activity-
related facilities and neighborhood demographic and socioeconomic characteristics:
a national study. Am. J. Public Health 96 (9), 1676-1680. https://doi.org/10.2105/
AJPH.2005.065573.

Reis, J.P., Bowles, H.R., Ainsworth, B.E., et al., 2004. Nonoccupational physical activity
by degree of urbanization and U.S. geographic region. Med. Sci. Sports Exerc. 36
(12), 2093-2098. https://doi.org/10.1249/01.mss.0000147589.98744.85.

Richardson, E., Pearce, J., Mitchell, R., et al., 2010. The association between green space
and cause-specific mortality in urban New Zealand: an ecological analysis of green
space utility. BMC Public Health 10, 240. https://doi.org/10.1186/1471-2458-10-
240.

Rigolon, A., 2016. A complex landscape of inequity in access to urban parks: A literature
review. Landsc. Urban Plan. 153, 160-169. https://doi.org/10.1016/j.
landurbplan.2016.05.017.

Rigolon, A., Browning, M., Jennings, V., 2018. Inequities in the quality of urban park
systems: An environmental justice investigation of cities in the United States. Landsc.
Urban Plan. 178, 156-169. https://doi.org/10.1016/j.landurbplan.2018.05.026.

Robert Wood Johnson Foundation, 2015. “Data for Health: Learning What Works.

A Report from the Data for Health Advisory Committee”.

Sallis, J.F., Pate, R.R., 2021. Creating the future of physical activity surveillance in the
united states: better data for better health. J. Phys. Act. Health 18 (S1), S1-S5.
https://doi.org/10.1123/jpah.2021-0182.

11

Preventive Medicine Reports 40 (2024) 102656

Schneider, S., D’Agostino, A., Weyers, S., et al., 2015. Neighborhood Deprivation and
Physical Activity Facilities - No Support for the Deprivation Amplification
Hypothesis. J. Phys. Act. Health 12 (7), 990-997. https://doi.org/10.1123/
jpah.2014-0034.

Schiile, S.A., Gabriel, K.M.A., Bolte, G., 2017. Relationship between neighbourhood
socioeconomic position and neighbourhood public green space availability: An
environmental inequality analysis in a large German city applying generalized linear
models. Int. J. Hyg. Environ. Health 220 (4), 711-718. https://doi.org/10.1016/j.
ijheh.2017.02.006.

Senol, F., Atay Kaya, 1., 2021. GIS-based mappings of park accessibility at multiple
spatial scales: a research framework with the case of Izmir (Turkey). Local Environ.
26 (11), 1379-1397. https://doi.org/10.1080/13549839.2021.1983793.

Shroff, Z.C., Marten, R., Hanson, K., 2022. Systems for health: everyone has a role.
Flagship reportof the Alliance for Health Policy and Systems Research. World Health
Organization, Geneva.

Stoto, M.A., Ryan Smith, C., 2015. Community health needs assessments—Aligning the
interests of public health and the health care delivery system to improve population
health. Institute of Medicine, Washington, DC.

Svastisalee, C., Schipperijn, J., Hostein, B.E., et al., 2012. Exposure to physical activity
resources by neighborhood sociodemographic characteristics in Copenhagen.

J. Phys. Act. Health 9 (8), 1065-1073. https://doi.org/10.1123/jpah.9.8.1065.

Thompson-Dyck, K., 2018. Revisiting the neighborhood: A spatial analysis of community
organizations and juvenile recidivism in the urban Southwest. ProQuest Information
& Learning. Doctoral dissertation.

Timperio, A., Ball, K., Salmon, J., et al., 2007. Is availability of public open space
equitable across areas? Health Place 13 (2), 335-340. https://doi.org/10.1016/j.
healthplace.2006.02.003.

Tricco, A.C,, Lillie, E., Zarin, W., et al., 2018. PRISMA Extension for Scoping Reviews
(PRISMA-ScR): checklist and explanation. Ann. Intern. Med. 169 (7), 467-473.
https://doi.org/10.7326/M18-0850.

U.S. Department of Health and Human Services, 2018. Physical Activity Guidelines for
Americans, 2nd edition. U.S. Department of Health and Human Services,
Washington, D.C.

Umstattd Meyer, M.R., Moore, J.B., Abildso, C., et al., 2016. Rural active living: A call to
action. Journal of Public Health Management and Practice: JPHMP 22 (5), E11-E20.
https://doi.org/10.1097/PHH.0000000000000333.

Van Brunt, D., 2017. Community health records: establishing a systematic approach to
improving social and physical determinants of health. Am. J. Public Health 107 (3),
407-412. https://doi.org/10.2105/AJPH.2016.303602.

Vaughan, K.B., Kaczynski, A.T., Wilhelm Stanis, S.A., et al., 2013. Exploring the
distribution of park availability, features, and quality across Kansas City, Missouri by
income and race/ethnicity: an environmental justice investigation. Ann. Behav. Med.
45 Suppl 1, $28-838. https://doi.org/10.1007/5s12160-012-9425-y.

Whitfield, G.P., Carlson, S.A., Ussery, E.N., et al., 2019. Trends in Meeting Physical
Activity Guidelines Among Urban and Rural Dwelling Adults - United States,
2008-2017. MMWR Morb. Mortal. Wkly Rep. 68 (23), 513-518. https://doi.org/
10.15585/mmwr.mm6823al.

Whitfield, G.P., Hyde, E.T., Carlson, S.A., 2021. Participation in Leisure-Time Aerobic
Physical Activity Among Adults, National Health Interview Survey, 1998-2018.

J. Phys. Act. Health 18 (S1), $25-S36. https://doi.org/10.1123/jpah.2021-0014.

Wolfenden, L., Wyse, R., Nichols, M., et al., 2014. A systematic review and meta-analysis
of whole of community interventions to prevent excessive population weight gain.
Prev. Med. 62, 193-200. https://doi.org/10.1016/j.ypmed.2014.01.031.

Won, J., 2022. Exploring the spatial distribution of community resources focusing on
municipalities: A multilevel analysis of the greater Los Angeles area. J. Urban Aff.
1-20. https://doi.org/10.1080/07352166.2022.2103425.

World Health Organization, 2022. Global status report on physical activity 2022. World
Health Organization, Geneva.

Wu, L., Kim, S.K., 2020. How Are Green Spaces Distributed among Different Social
Groups in Urban China? A National Level Study. Forests 11 (12), 1317. https://doi.
org/10.3390/f11121317.

Yousefian, A., Ziller, E., Swartz, J., et al., 2009. Active living for rural youth: addressing
physical inactivity in rural communities. Journal of Public Health Management and
Practice: JPHMP 15 (3), 223-231. https://doi.org/10.1097/
PHH.0b013e3181a11822.

Zhang, R., Zhang, C.-Q., Cheng, W., et al., 2021. The neighborhood socioeconomic
inequalities in urban parks in a High-density City: An environmental justice
perspective. Landsc. Urban Plan. 211, 104099 https://doi.org/10.1016/j.
landurbplan.2021.104099.


http://refhub.elsevier.com/S2211-3355(24)00071-8/h0280
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0280
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0280
https://doi.org/10.4324/9780429047978-2
https://doi.org/10.1016/j.socscimed.2007.03.023
https://doi.org/10.1136/jech-2013-202583
https://doi.org/10.2105/AJPH.2019.305443
https://doi.org/10.1123/jpah.2020-0382
https://doi.org/10.1123/jpah.2020-0382
https://doi.org/10.1111/j.1748-0361.2004.tb00022.x
https://doi.org/10.1111/j.1748-0361.2004.tb00022.x
https://doi.org/10.46658/JBIMES-20-12
https://doi.org/10.46658/JBIMES-20-12
https://doi.org/10.1097/XEB.0000000000000277
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0325
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0325
https://health.gov/our-work/physical-activity/current-guidelines/scientific-report
https://health.gov/our-work/physical-activity/current-guidelines/scientific-report
https://paamovewithus.org/news/2022-u-s-report-on-physical-activity-for-children-and-youth/
https://paamovewithus.org/news/2022-u-s-report-on-physical-activity-for-children-and-youth/
https://doi.org/10.15585/mmwr.ss6709a1
https://doi.org/10.1001/jama.2018.14854
https://doi.org/10.1001/jama.2018.14854
https://doi.org/10.1186/s12966-022-01352-7
https://doi.org/10.2105/AJPH.2005.065573
https://doi.org/10.2105/AJPH.2005.065573
https://doi.org/10.1249/01.mss.0000147589.98744.85
https://doi.org/10.1186/1471-2458-10-240
https://doi.org/10.1186/1471-2458-10-240
https://doi.org/10.1016/j.landurbplan.2016.05.017
https://doi.org/10.1016/j.landurbplan.2016.05.017
https://doi.org/10.1016/j.landurbplan.2018.05.026
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0380
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0380
https://doi.org/10.1123/jpah.2021-0182
https://doi.org/10.1123/jpah.2014-0034
https://doi.org/10.1123/jpah.2014-0034
https://doi.org/10.1016/j.ijheh.2017.02.006
https://doi.org/10.1016/j.ijheh.2017.02.006
https://doi.org/10.1080/13549839.2021.1983793
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0405
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0405
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0405
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0410
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0410
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0410
https://doi.org/10.1123/jpah.9.8.1065
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0420
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0420
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0420
https://doi.org/10.1016/j.healthplace.2006.02.003
https://doi.org/10.1016/j.healthplace.2006.02.003
https://doi.org/10.7326/M18-0850
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0435
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0435
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0435
https://doi.org/10.1097/PHH.0000000000000333
https://doi.org/10.2105/AJPH.2016.303602
https://doi.org/10.1007/s12160-012-9425-y
https://doi.org/10.15585/mmwr.mm6823a1
https://doi.org/10.15585/mmwr.mm6823a1
https://doi.org/10.1123/jpah.2021-0014
https://doi.org/10.1016/j.ypmed.2014.01.031
https://doi.org/10.1080/07352166.2022.2103425
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0475
http://refhub.elsevier.com/S2211-3355(24)00071-8/h0475
https://doi.org/10.3390/f11121317
https://doi.org/10.3390/f11121317
https://doi.org/10.1097/PHH.0b013e3181a11822
https://doi.org/10.1097/PHH.0b013e3181a11822
https://doi.org/10.1016/j.landurbplan.2021.104099
https://doi.org/10.1016/j.landurbplan.2021.104099

	Indicators of community physical activity resources and opportunities and variation by community sociodemographic character ...
	1 Introduction
	2 Methods
	2.1 Inclusion criteria
	2.2 Search strategy
	2.3 Evidence screening and selection
	2.4 Data extraction
	2.5 Analysis and presentation of results

	3 Results
	3.1 Study selection
	3.2 Study characteristics
	3.3 Aim 1. Methodologies to measure community physical activity resource and opportunity availability
	3.3.1 Community geospatial definitions and urbanicity/rurality
	3.3.2 Community sociodemographic characteristics
	3.3.3 Availability of community physical activity resources and opportunities

	3.4 Aim 2. Inventory of indicators of community physical activity resource/opportunity availability
	3.5 Aim 3. Sociodemographic characteristics and physical activity resources and opportunities

	4 Discussion
	4.1 Study limitations and strengths

	5 Conclusion
	CRediT authorship contribution statement
	Declaration of competing interest
	Data availability
	Acknowledgements
	Appendix A Supplementary data
	References


