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The neighborhood social environment and
physical activity: a systematic scoping
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Maura M. Kepper1* , Candice A. Myers2, Kara D. Denstel2, Ruth F. Hunter3, Win Guan4 and Stephanie T. Broyles2

Abstract

Background: Investigating the association of the neighborhood social environment on physical activity is complex.
A systematic scoping review was performed to (1) provide an inventory of studies assessing the influence of the
neighborhood social environment on physical activity since 2006; (2) describe methodologies employed; and (3)
formulate recommendations for the field.

Methods: Two databases were searched using terms related to ‘physical activity,’ ‘neighborhood,’ and ‘social
environment’ in January 2017. Eligibility criteria included: 1) physical activity as an outcome; 2) neighborhood social
environment as a predictor; 3) healthy population (without diagnosed clinical condition or special population); 4)
observational or experimental design. Of 1352 studies identified, 181 were included. Textual data relevant to the
social environment measurement and analysis were extracted from each article into qualitative software (MAXQDA)
and coded to identify social environmental constructs, measurement methods, level of measurement (individual vs.
aggregated to neighborhood), and whether authors explicitly recognized the construct as the social environment.
The following measures were generated for each construct: number of unique measurements; % of times measured
at an aggregate level; % of times authors referred to the construct as the social environment. Social environmental
constructs were then grouped into larger descriptive dimensions.

Results/findings: Fifty-nine social environmental constructs were identified and grouped into 9 dimensions: Crime
& Safety (n = 133 studies; included in 73% of studies); Economic & Social Disadvantage (n = 55, 33%); Social Cohesion &
Capital (n = 47, 26%); Social Relationships (n = 22, 12%); Social Environment (n = 16, 9%); Disorder & Incivilities (n = 15,
8%); Sense of Place/Belonging (n = 8, 4%); Discrimination/Segregation (n = 3, 2%); Civic Participation & Engagement
(n = 2, 1%). Across all articles, the social environment was measured using 176 different methods, was measured at an
aggregate-level 38% of the time, and referred to as the social environment 23% of the time.

Conclusions: Inconsistent terminology, definitions, and measurement of the social environment and the lack of
explicit language identifying constructs as the social environment make it challenging to compare results across
studies and draw conclusions. Improvements are needed to increase our understanding of social environmental
correlates and/or determinants of physical activity and facilitate cross-disciplinary conversations necessary to effectively
intervene to promote physical activity.

Trial registration: PROSPERO CRD42017059580.
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Background
Physical activity is recognized as a healthy behavior that
can prevent and treat numerous physical and psycho-
logical health conditions, including several chronic dis-
eases such as obesity, diabetes, and cardiovascular
disease [1]. Yet, most populations largely lead inactive
lifestyles. Efforts to promote physical activity by health
professionals (researchers, practitioners, and policy
makers) are driven by an ecological approach that con-
siders multiple levels (i.e. inter-personal, social, and
physical environments, policies) that may influence an
individual’s ability to achieve recommended levels of
physical activity. There is broad agreement that the
neighborhood environment must be considered for pub-
lic health approaches to effectively improve physical ac-
tivity [2]. The role of built environmental factors (e.g.
access to greenspace and parks) on physical activity is
largely recognized as evidenced by the Healthy People
2020 goals to include interventions targeting the built
environment [3]. However, the role of the social envir-
onment is less clear despite its equal and potentially
more prominent role in shaping physical activity [4].
The neighborhood social environment is defined as

the sociodemographic composition of the neighborhood
and its residents, as well as the relationships, groups,
and social processes that exist among individuals living
in the neighborhood [4–6]. In 2006, McNeill and col-
leagues [6] provided a taxonomy of dimensions of the
social environment in an effort to bring clarity to the
growing and evolving literature on the social environ-
ment and its influence on health behaviors. This tax-
onomy included five dimensions of the social
environment—social support and social networks, socio-
economic positions and income inequality, racial dis-
crimination, social cohesion and social capital and
neighborhood factors—and described the mechanisms
by which they influence behavior, particularly physical
activity. Despite the continued growth of literature on
the social environment and physical activity, McNeill’s
2006 taxonomy has not been systematically explored or
updated. As argued by McNeill, a clear taxonomy is ne-
cessary to build and interpret a base of evidence for dif-
ferent social environmental characteristics and their
relationships to physical activity.
To generate clarity on the neighborhood social environ-

ment, we sought to systematically identify and categorize
aspects of the neighborhood social environment that were
studied in association with physical activity since 2006. Fur-
thermore, we built on McNeill’s review by focusing on the
neighborhood social environment, rather than the social
environment as a whole, and systematically assessed meas-
urement of the social environment to expand on challenges
and advancements in the field. A systematic scoping review
[7] was performed to address three main objectives: (1) to

provide an inventory of investigations of the neighborhood
social environment on physical activity since McNeill’s
summary of the literature in 2006; (2) to describe and crit-
ically discuss the methodological approaches employed in
identified studies; and (3) to formulate recommendations
for advancing the study of the neighborhood social environ-
ment on physical activity. Ultimately, the intent of this re-
view is to grow the scientific understanding of how the
neighborhood social environment is conceptualized and
measured to accelerate this field of research and elucidate
social environmental targets for interventions to promote
physical activity and improve health.

Methods
This systematic scoping review used the framework first
presented by Arskey and O’Malley (2005) [7] and updated
by several others [8, 9]. While scoping reviews follow a
similar research process as systematic reviews, a scoping
study addresses broad research topics where many differ-
ent study designs are applied with the aim of comprehen-
sively examining the extent, range, and nature of research
activity in order to identify key concepts, results and gaps
in the literature. Based on a review of research on scoping
studies, our team deemed the scoping methodology ap-
propriate for the examination of the neighborhood social
environment and physical activity behaviors as this is an
understudied, complex research area. Despite the broad,
formative approach, scoping reviews can be conducted
using systematic, explicit methods; therefore, we complied
with established reporting guidelines for conventional sys-
tematic reviews to ensure transparency (PRISMA check-
list, Additional file 1). The methods applied in this
systematic scoping review were specified a priori and doc-
umented in a protocol developed by all members of the
review team (Protocol PROSPERO CRD42017059580,
https://www.crd.york.ac.uk/prospero/display_record.
php?ID=CRD42017059580). Our application of the six-
stage framework for performing a scoping study [7] is out-
lined below.

Defining the research question (stage 1)
The main focus of this review was to gain a conceptual
understanding of how researchers characterize and
measure the neighborhood social environment when
examining its effect on physical activity. This review
builds on an existing review by McNeill and colleagues,
which examined literature published prior to 2006 to
provide a summary of the neighborhood social environ-
mental dimensions and mechanisms specific to physical
activity. This review updates McNeill’s definition of the
neighborhood social environment and expands on meth-
odological and conceptual challenges in order to ad-
vance the study of the neighborhood social environment
on physical activity. We conclude with suggested
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recommendations for social epidemiologists and inter-
vention researchers who seek to further understand so-
cial environmental determinants of physical activity.

Identifying the relevant studies (stage 2)
One reviewer searched PubMed and EBSCOHost includ-
ing: MEDLINE; CINAHL Complete; SOCINDEX; SPORT-
DISCUS using combinations of key search terms that
reflected: environment, physical activity, and social con-
structs (see full search terms in Additional file 2). Social
construct search terms included those identified as the so-
cial environment by McNeill and colleagues (2006) and by
authors of the current review with expertise in the existing
social environment literature. Articles published in English
from January 2006 to January 2017 were included in order
to expand on McNeill, et al.’s conclusions drawn from pre-
2006 literature.

Study selection (stage 3)
Articles were first screened for eligibility according to
the title and abstract using standardized inclusion cri-
teria (Table 1). For review articles that met inclusion cri-
teria (n = 15), the reference lists were screened for
additional articles. Article screening was independently
performed by five reviewers. At the beginning of the
title/abstract and full-text review, reviewers ensured
consistency (i.e. consensus among all reviewers) by con-
currently screening titles/abstracts and full-texts in sets
of five for the first 20 articles (1% of abstracts and 10%
of full-texts screened). Throughout the review process,
any study flagged by a reviewer as uncertain for inclu-
sion was discussed by all reviewers for eligibility.

Interpreting and synthesizing or charting the data (stage 4)
Data were extracted using a standardized electronic
form. The following data were extracted from each
paper: study design, study location, study setting (urban,
rural, or both), sample size, percent male, age range, and
whether physical activity was subjectively- or objectively-

measured. Sample age was categorized as youth (≤18
year of age), adult (> 18 year of age), or both. Physical ac-
tivity was considered to be objectively-measured if a de-
vice (i.e. accelerometer, pedometer, heart rate monitor,
etc.) was used to measure physical activity. Subjectively-
measured physical activity included self- or parent-
reports using a survey instrument.
In addition to extracting these summary data, each re-

viewer extracted all text relevant to the social environ-
ment measurement and analysis. Extracted text for each
article was uploaded into qualitative analysis software
(MAXQDA Analytics Pro, VERBI Software, 2017) and
coded to capture all social environmental constructs. In
addition to the overall goal, we aimed to capture: 1) so-
cial environmental constructs even when authors did
not acknowledge them as the social environment and 2)
how authors were referring to/defining the social envir-
onment. Therefore, deductive and inductive methods
were used to establish a codebook. Social environmental
constructs identified by prior published reviews [4, 6]
were included as deductive codes, regardless of whether
or not the manuscript authors acknowledged the con-
struct as a measure of the social environment. Codes
were added inductively if authors identified a new con-
struct as the social environment. Additionally, when au-
thors measured a previously described deductive social
environmental construct using different or “new” ter-
minology, an inductive code was created that corre-
sponded to the manuscript authors’ terminology.
Codes were also established to capture details on

measurement, level of measurement (individual vs. ag-
gregate), and whether or not the author explicitly recog-
nized the construct as the social environment. Aggregate
was defined as a measure performed at an area-level
(e.g., census characteristics for a census tract or block
group) or the use of methodological approaches to ag-
gregate the responses of raters or survey respondents to
characterize an area [5]. Measures that assessed an indi-
vidual’s environment or area (e.g., disorder on the street

Table 1 Inclusion criteria for the literature search

Term Include

Study population Healthya individuals of any age

Study design Observational (cross-sectional and longitudinal designs), experimental (randomized controlled
trials, pre-post designs, quasi experimental studies)

Predictor Social environmental construct operating at or representing the neighborhood.b

Outcome Physical activityc

Publication Date Between January 1, 2006 to January 31, 2017

Language English

Geography Worldwide
a Healthy was defined as an individual without a diagnosed clinical condition (e.g., diabetes, cardiovascular disease, cancer, asthma) and that is not classified as a
special population. Individuals/populations with overweight/obesity were included
b Workplace or institutional social environmental measures were not included
cAll measures of physical activity were included, regardless of validity and/or reliability of the methods
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in which an individual lived or an individual’s perceived
neighborhood characteristics) were considered individual
variables. Approximately 20 % of the articles (n = 36)
were coded by two raters to assess inter-reviewer reli-
ability. Inter-reviewer reliability was established as the
percent agreement between two raters for the presence
and frequency of the same codes within the document.
This measure was chosen to confirm that reviewers were
identifying the same social environmental variables
within articles and correctly determining the constructs
level of measurement (individual vs. aggregate).

Collating summarizing and reporting the results (stage 5)
The full list of 176 unique social environmental codes/
constructs was grouped into larger social environmental
dimensions. Four reviewers independently grouped simi-
lar codes and assigned descriptive names for each group.
Discrepancies were discussed to generate a consensus
among all reviewers. Once dimensions were created, re-
viewers systematically examined how each social envir-
onmental construct was measured to determine the
number of unique measurement methods used for each
construct. A single study may have included multiple so-
cial environmental constructs, and single construct may

have been measured multiple ways in a single study (e.g.
disadvantage measured as annual household income at
the individual-level and aggregated to neighborhood in-
come in the same study). Across studies including a spe-
cific social environmental construct, the following
summary measures were calculated: 1) the percent of
times the construct was measured at an aggregate level
and 2) the percent of times authors referred to the con-
struct as the social environment.

Results
Study selection
Our search yielded a total of 1352 articles after removal
of duplicates (n = 219) and inclusion of articles identified
from the reference lists of 15 review articles (n = 36). Of
these 1352 articles, 1144 were excluded from our review
based on title and abstract review. Full-text review (n =
208) resulted in a total of 181 articles included in this re-
view (Fig. 1).

Study characteristics
A total of 181 articles were reviewed and coded. Inter-
reviewer reliability for coding was greater than 95% for
each code with an average of 99.3%. An overview of the

Fig. 1 PRISMA flowchart for study selection (stage 3)
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characteristics of each included study is provided in
Additional file 3: Table S1. A summary of study charac-
teristics is reported in Additional file 4: Table S2. Most
studies were cross-sectional (91.7%), conducted in adults
(58.5%), and performed in urban settings (58.0%). Sam-
ple sizes ranged from 27 to 964,318 with a median of
1055 participants. Studies were performed worldwide,
with the majority in North America (51.9%) and Europe
(25.4%). Objectively-measured physical activity was in-
cluded in 17% of articles. The social environment was
characterized using 59 different constructs. Of these
constructs, 37 (63%) were identified inductively.

Measures of physical activity
There was variability across articles in the methods of
assessing physical activity, the way in which cited ques-
tionnaires were used, modified, or adapted, and the di-
mensions of physical activity measured (i.e., intensity,
total physical activity, walking behavior, active transpor-
tation, sports participation, etc.). The majority of articles
relied on self- or parent-report measures (i.e., question-
naires) to assess physical activity (n = 150, 82.8%).
Commonly-used questionnaires were the 7- or 3-Day
Physical Activity Recall (PAR); International Physical Ac-
tivity Questionnaire (IPAQ); Godin and Shephard In-
strument; Neighborhood Physical Activity Questionnaire
(NPAQ); and items from the Behavioral Risk Factor Sur-
veillance System (BRFSS). Of those articles that mea-
sured physical activity objectively (n = 31), 26 (83.9%)
used accelerometers to assess mean daily activity counts
per minute; minutes of moderate to vigorous physical
activity (MVPA), light activity or sedentary behavior;
and/or adherence to guidelines (e.g., ≥150 min of MVPA
per week for adults). Three other types of devices were
used to measure physical activity or walking objectively:
1) Global Positioning System (GPS) devices (n = 1) [10],
which applied an algorithm to identify walking trips; 2)
heart rate monitors (n = 1) [11] in conjunction with
walking logs to examine walking frequency, duration
and intensity; and 3) pedometers (n = 3) [12–14].

Measures of the social environment by dimensions
Results are presented within nine dimensions which
were determined by authors of this review and concep-
tually grouped into a framework with three domains
(Social Inequalities, Neighborhood and Community
Characteristics, and Social Interactions in the Neighbor-
hood). This framework illustrates how the neighborhood
social environment is conceptualized in relation to phys-
ical activity (Fig. 2). Each dimension is comprised of re-
lated social environmental constructs that were
identified deductively or referred to by study authors
(Additional file 5: Table S3).

Social inequalities
Economic and social disadvantage
A total of 55 studies (30%) included a measure of eco-
nomic and social disadvantage as a measure of the
neighborhood social environment. The constructs were
referred to by study authors as affluence (n = 1), educa-
tion (n = 4), income (n = 5), income distribution (n = 1),
income inequality (n = 2), poverty (n = 7), socioeconomic
status (SES; n = 21), deprivation (n = 17), disadvantage
(n = 4), social development (n = 1), and structural charac-
teristics (n = 1). Only 12% of the time did the authors ex-
plicitly refer to the construct as a measure of the social
environment. Across the 55 studies that included social
environmental constructs in this dimension, 42 different
measurements were used, and most measures corre-
sponded to an aggregate-level (98% of the time). Con-
structs in this dimension were commonly-measured
using census data to characterize economic or social dis-
advantage for the census tracts in which study partici-
pants lived.
Neighborhood SES was the most frequently measured

construct in this dimension, and was measured in vari-
ous ways. Several studies [15–17] used median house-
hold income of a census tract to measure neighborhood
SES. Three studies in Australia used the Index of Rela-
tive Socio-Economic Advantage/Disadvantage (IRSD) to
measure neighborhood SES [18–20]. Three other articles
used the IRSD but identified this measure as neighbor-
hood disadvantage [21–23]. Other studies measured
neighborhood SES using scales or factors created from
aggregate data on unemployment, income, education, or
homeownership. Indices or factors that authors defined
as deprivation (the second most frequently measured
construct in this dimension) included comparable or the
same variables as those used in neighborhood SES mea-
sures. The Townsend Index [24] was used by three arti-
cles in this dimension, two of which referred to the
construct as deprivation [25, 26] and one identified it as
neighborhood SES [27].

Discrimination and segregation
A total of three studies (2%) included a measure of Dis-
crimination and Segregation [28–30]. This dimension in-
cluded two constructs that authors referred to as racism
(n = 1) and racial segregation (n = 2). Two (67%) of the
authors referred to these constructs as the social envir-
onment. The Discrimination and Segregation dimension
was measured at the aggregate level 75% of the time. Ra-
cial segregation was measured as the percentage of Afri-
can Americans in a census tract. The method for
determining which tracts were considered racially segre-
gated was different between the two articles. Armstrong-
Brown defined segregated as a census tract with 50% or
more African American residents [29]. Whereas, Borrell
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et al., generated sample-specific tertiles of % African
American in the census tract [30]. Community racism
was measured at the individual-level by a single survey
item that asked participants “How much of a problem is
racism in the particular town, city, or rural area where
they currently live?” [28].

Neighborhood and community characteristics
Crime and safety
The Crime and Safety dimension included seven con-
structs that were included in 133 studies (73%) and mea-
sured using 31 different methods. The constructs were
referred to by study authors as neighborhood danger (n =
1), crime (n = 48), safety (n = 95), stranger danger (n = 2),
violence (n = 4), risk (n = 1), and environmental barriers
(n = 2). Only 11% of the time were these constructs expli-
citly referred to as the social environment. The majority of
articles (n = 128, 96%) in this dimension included safety
(n = 95, 71%) and/or crime (n = 48, 36%). Crime was mea-
sured at the aggregate level 52% of the time compared to
only 6% of the time for safety measures. Crime was pre-
dominantly measured in two ways: 1) using police re-
ported crime data to ascertain aggregate/neighborhood

levels of crime; and/or 2) self-reported perceived
crime obtained via questionnaires. Crime measured
using police-reported crime data were considered the
same method of measurement; however, there was
variation in the type of crimes included (e.g. violent
crimes, thefts, and assault/rape) across the articles.
Safety was predominantly measured as an individual’s
perception (i.e., perceived safety from crime or traffic)
using questionnaires. The Neighborhood Environment
Walkability Survey (NEWS) was the most commonly-
used questionnaire to measure perceived safety from
crime and/or traffic (n = 27 articles, 28%). To measure
perceived safety, the NEWS asks individuals to indi-
cate the degree to which they agree or disagree on a
5-point Likert scale to six statements (e.g., “my neigh-
borhood streets are well lit at night;” “there is a high
crime rate in my neighborhood;” “the crime rate in
my neighborhood makes it unsafe to walk at night”).
Other questionnaires used to measure safety included
the Environmental Module of International Physical
Activity Prevalence Study, the Neighborhood Environ-
ment Scale, the Physical Activity Neighborhood Envir-
onment Survey (PANES), and the IPAQ.

Fig. 2 Conceptual framework for how the neighborhood social environment is related to [individual-level] physical activity. Adapted from McNeill
et al. (2006) Soc Sci Med and Suglia et al. (2016) J Urban Health. Grey boxes indicate neighborhood social environment dimensions. Neighborhood
measures can either be objectively/directly measured or perceived by individuals
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Social cohesion and social capital
A total of 47 studies (26%) included at least one of the nine
constructs that comprise the Social Cohesion and Social
Capital dimension. These constructs were measured 40 dif-
ferent ways and were referred to by authors as social capital
(n = 16), social cohesion (n = 25), collective insecurity (n =
1), trust (n = 4) collective efficacy (n = 3), hostility or dis-
trust (n = 1), psychosocial aspects (n = 1), norms of reci-
procity (n = 1), and social control (n = 1). These constructs
were measured at an aggregate level 28% of the time and
were referred to by the author as the social environment
43% of the time. Social cohesion was the most frequently
measured variable in this dimension (n = 26, 55%) and was
measured in 19 different ways. Eight of the articles [31–38]
used the 5-items that measure social cohesion from the 10-
item scale adapted from the Project on Human Develop-
ment in Chicago Neighborhoods (PHDCN) study [39]. Sev-
eral articles (n = 5, 19%) modified this social cohesion scale
by conducting a factor analysis [40, 41], generating categor-
ical variables (i.e., quartiles) [15, 42], or only using certain
questions from the scale [43]. One article [44] only included
social control, measured using the 5-items from the 10-
item PHDCN study scale, rather than including both social
control and cohesion [39]. All three collective efficacy (de-
fined as social cohesion and control) measures were mea-
sured using all 10-items from this scale [39] and were at
the individual-level [45–47].

Sense of place/belonging
A total of 8 articles (4%) included a measure of Sense of
Place/Belonging, all of which used a different measurement.
This dimension included 6 constructs that were referred to
by study authors as place attachment (n = 2), sense of com-
munity (n = 1), territoriality (n = 1), feeling at home in one’s
neighborhood (n = 1), social fragmentation (n = 1) and be-
longing (n = 1). Of the 8 times these constructs were mea-
sured, 3 (38%) were at measured at the aggregate level and
4 (50%) were clearly stated by the author as the social envir-
onment. Questionnaires were commonly used across this
dimension. Both place attachment measurements were
summary variables from multiple questionnaire items (e.g.
how important it was for the participant to live in the par-
ticular neighborhood, if the neighborhood was a good place
for children to grow up and thrive, expectations for living
in the neighborhood for a long time, feeling at home in the
neighborhood, involvement in the neighborhood) used to
assess an individual’s perception of their neighborhood [44,
48]. Territoriality and Social Fragmentation were measured
at the aggregate-level using neighborhood observation
methods [49] and census data [50], respectively.

Disorder and incivilities
A total of 15 studies (8%) included one of the seven con-
structs in the Disorder and Incivilities dimension. The

study authors referred to these constructs as incivilities
(n = 2), disorder (n = 7), dog dirt or waste/litter (n = 2),
unoccupied housing (n = 2), problems (n = 3), territorial-
ity (n = 1) and social disorganization (n = 1); half of the
time (55%) authors explicitly referred to these constructs
as the social environment. These constructs were mea-
sured at an aggregate level 55% of the time. This dimen-
sion was commonly-measured using Systematic Social
Observation (i.e. the Neighborhood Inventory of Environ-
mental Typology Method, The Pedestrian Environment
Data Scan; Neighborhood Observational Checklist), a
method where raters systematically observe specific fac-
tors (i.e. litter, building condition, and presence of a side-
walk) in the neighborhood [46, 49, 51–53]. Other studies
asked respondents whether individual’s perceived items of
disorder/incivilities to be a problem in their neighborhood
or whether they observe them in their environment
[32, 37, 50, 54–56]. Disorder was operationalized as
both physical disorder (e.g. presence of graffiti, gar-
bage/litter on the street; vacant lots in poor condition;
abandoned cars on the street; residential grounds in poor
condition) and/or social disorder (e.g. presence of police
or security guards, people loitering, congregating, or hang-
ing out; people selling illegal drugs, drinking alcohol or
smoking openly). Two of the studies [46, 51] used a modi-
fied version of the block physical disorder and physical
decay measures created by Sampson and Raudenbush
(2004) [57]. Another study [50] used 7 questions adapted
from Sampson and Raudenbush (2004), yet these re-
sponses were combined to create a social disorder score
for each individual. Three studies referred to disorder/in-
civilities as “neighborhood problems” [15, 31, 58].

Social interactions in the neighborhood
Social relationships and norms
Twenty-two articles (12%) included a measure of Social
Relationships and Norms as a measure of the neighbor-
hood social environment. The constructs (n = 14) were re-
ferred to by study authors as social norms (n = 3), social
networks (n = 1), social contacts (n = 1), neighborhood ex-
periences (n = 1), social connectedness (n = 2), social sup-
port (n = 5), social ties (n = 1), social participation (n = 3),
interpersonal relationships (n = 1), social interaction (n =
2), socializing (n = 1), social contacts (n = 1), social rela-
tions (n = 1), other children in neighborhood (n = 1).
Across the 22 articles, 25 different measurements were
used and were only measured at an aggregate-level 15% of
the time. Authors explicitly recognized constructs in this
dimension as the social environment half of the time
(50%). Social support, the most common construct (n = 5),
was measured using different questionnaires such as the
Duke Social Support Scale [59]; six 4-item subscales that
measured Reliable Alliance, Attachment, Guidance, Nur-
turance, Social Integration, and Reassurance of Worth
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[60]; a six item emotional support index [35]; the Family
and Friend Support for Exercise Habits scale [53] and a
tangible social support scale [44]. Social connectedness
was measured two ways: by asking participants the num-
ber of neighbors that they knew by name [42] or the de-
gree to which they agree with the statement ‘people in this
neighborhood can be trusted.’ [61] Measures within this
dimension that were at the aggregate level included:
‘Other Children in the Neighborhood’ measured as the
population density of children [17] and ‘Social Relations’
measured using individual responses to Sampson’s neigh-
borhood social cohesion and social control scale aggre-
gated to the tract-level [62] and as individual’s social
participation in different activities (e.g. recreational activ-
ities involving other people, activities of other political or-
ganizations; dining out or shopping with others)
aggregated with other individual’s in the same neighbor-
hood or municipality [63, 64].

Civic participation/engagement
A measure of Civic Participation/Engagement was in-
cluded in 2 studies (1%) that used different measure-
ments [48, 65]. This dimension included two constructs
that were referred to by study authors as civic participa-
tion (n = 1) and civic engagement (n = 1). Civic participa-
tion [65] was measured at an aggregate-level (individual
survey responses aggregated to census-tract level),
whereas survey responses for community engagement
[48] were treated as an individual-level construct. Com-
munity engagement, but not civic participation, was ac-
knowledged by the author as a measure of the
neighborhood social environment.

Social environment
This dimension included 16 studies (8%) in which the
authors referred to the independent or predictor variable
generically as the social environment. Aggregate mea-
sures were used 13% of the time. Methods used in this
dimension were similar to or the same as those used in
other dimensions. However, this dimension remained on
its own because authors referred to the independent or
predictor variable as the social environment. Seven arti-
cles assessed the social environment using one question
(seeing people being active) from the IPAQ environmen-
tal module [66–72].

Discussion
This systematic scoping review found 181 articles pub-
lished since 2006 that assess the relationship between
the neighborhood social environment and physical activ-
ity. Figure 3 illustrates that this is a growing area of re-
search. An earlier review by McNeill et al. (2006)
provided a taxonomy of social environmental dimen-
sions to bring clarity to this literature [6]. The current

scoping review extends our prior knowledge by system-
atically examining how the neighborhood social environ-
ment is defined, operationalized and measured in
relation to physical activity. This review finds that, des-
pite the taxonomy provided by McNeill et al., social en-
vironmental constructs are assessed and defined
inconsistently, which creates challenges in synthesizing
this literature. Moreover, authors frequently fail to expli-
citly refer to neighborhood social environmental con-
structs as such, further limiting our ability to identify
important social environmental influences that may be
modified to promote physical activity. This review up-
dates a conceptual framework for how the neighborhood
social environment may influence physical activity and
provides specific recommendations in order to guide fu-
ture research and improve the evidence.
This scoping review finds that, with respect to physical

activity, nine dimensions of the neighborhood social en-
vironment have received attention in the literature. The
most commonly-examined dimensions were Crime and
Safety (n = 133 studies, 73%) and Economic and Social
Disadvantage (n = 55 studies, 30%). Our findings are in
line with a previous review which found that neighbor-
hood poverty is the most frequently examined neighbor-
hood social characteristic [4]. Furthermore, the
environmental subgroup of the Accumulating Data to
Optimally Predict obesity Treatment (ADOPT) Core
Measures Project recognized neighborhood socioeco-
nomic environment and crime-related safety as social
environmental factors for which there is substantial evi-
dence for consistent associations with weight-related be-
haviors and high measurement feasibility [73]. ADOPT
also identified Social Relationships and Norms (n = 22,
12%; termed in ADOPT as individual social norms and
social support) as an area with sufficient evidence and
measurement potential [73]. This review identified add-
itional social environmental dimensions not recognized
by ADOPT or McNeill (2006) that may have important
implications for physical activity. The new dimensions
include: Sense of Place/Belonging; Disorder and Incivil-
ities; and Civic Participation/Engagement. Since 2006,
the definition and conceptualization of the social envir-
onment has grown. Our conceptual framework (Fig. 2)
provides evidence-based, conceptualization and termin-
ology that researchers may use to build consistency in
the field and grow our understanding of social environ-
mental influences on physical activity.
Dimensions included multiple social environmental

constructs due to the use of inconsistent terminology
and measurement across studies. The majority of neigh-
borhood social environmental constructs (63%) were
unique from predetermined constructs or other studies’
terminology. For example, within the Economic and So-
cial Disadvantage dimension, authors used 11 different
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constructs, of which four were added inductively. Con-
structs within this dimension were measured using 42
methods. Across all dimensions, 176 different methods
were used to measure the neighborhood social environ-
ment. As recognized previously by Diez Roux et al. [5],
the explosion of measurement techniques and measures
signifies advancements in studying how the neighbor-
hood social environment influences physical activity, but
it also creates challenges. Inconsistent terminology and
diverse measures limit the ability to synthesize the evi-
dence, understand the impact of the social environment
on physical activity, identify targets for interventions and
elicit change from policy makers and other stakeholders.
This review provides a platform from which the field
can develop cohesive language and identify rigorous
measures. As advocated for in built environment re-
search, consolidating the long list of constructs is a key
step toward widespread use of rigorous measures and ef-
ficient analysis to synthesize and understand the state of
the evidence. The use of the developed framework to
promote a common language when appropriate is the
first step. Two additional steps are necessary for further
consolidation: 1) critically assess measures used for the
nine neighborhood social environmental dimensions
identified in this review, as was done for the built envir-
onment [74] and 2) determine the magnitude of associ-
ation between social environmental constructs and
physical activity to further consolidate key measures in
the field.
The neighborhood is an area that bounds social pro-

cesses, yet measures of the social environment were
rarely at an aggregate- or area-level. Across all studies,
constructs were measured at an aggregate-level 38% of
the time. Certain dimensions (i.e. Economic and Social
disadvantage, Discrimination and Segregation, and Dis-
order and Incivilities) were more likely to use aggregate-

level measures, as these dimensions are easier to assess
using publically-available data (e.g. United States Census
Bureau) or neighborhood observation methods (e.g. Sys-
tematic Social Observation) that make aggregate-level
measures more feasible. This finding is in line with a
systematic review on neighborhood effects research,
which found that the majority of studies (43.2%) used
census-based variables [75]. Dimensions that relied on
study-specific survey measures (i.e. Social Relationships
and Norms; Sense of Place/Belonging) were less likely to
aggregate responses or identify alternative aggregate-
level measurements. As argued by Sampson & Rauden-
bush (1999) at the start of neighborhood effects re-
search, measurement of an ecological or social unit
cannot rely solely on the tools of psychometrics. Pro-
gress in social environmental effects research has been
made; yet, methodological challenges (i.e. bias, sample
size, the area-definition, etc.) remain and require a
greater understanding to improve aggregate measures
and increase their use when appropriate [76, 77]. Defin-
ing neighborhood boundaries is the most commonly-
cited challenge as it varies based on the hypothesized
causal processes [5, 75, 78]. For example, smaller geo-
graphic areas may be more pertinent to social relation-
ships among neighbors, whereas larger areas may be
appropriate for crime and safety. Qualitative studies that
examine how individuals interact with varying spatial
contexts and technology (i.e. Geographic Information
Systems [GIS], GPS with Accelerometry) that allow ob-
jective assessment of spatial patterns of behavior are
striving to understand appropriate definitions of expos-
ure. On a distinct but related point, such technologies
can derive outcome measures that are “conceptually-
matched” to a spatial exposure (i.e. within-neighborhood
physical activity), which encourages more rigorous infer-
ences [79, 80]. Yet, these technologies are rarely used.

Fig. 3 Number of studies examining the neighborhood social environment and physical activity over time
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Studies in this review largely used subjective measures of
physical activity, which may be biased as individuals
often overestimate physical activity [81]. Furthermore,
this review found that authors rarely acknowledge con-
structs as the social environment which may signify that
consideration of theoretical models underlying the re-
search questions and purposeful selection of measure-
ment is lacking. Ultimately, careful consideration of the
causal processes with attention to how specific neighbor-
hood attributes may be related to health and behavior
remains a priority to advance measurement and improve
our understanding [5].

Methodological considerations and recommendations for
future research
Table 2 details a number of methodological issues raised
in this review and provides recommendations to im-
prove the evidence for neighborhood social environmen-
tal effects on physical activity. Employing different
terminology to define constructs and the lack of explicit
language identifying the construct as the social environ-
ment makes it challenging to compare results across
studies and draw general conclusions [82]. The 59
neighborhood social environmental constructs in this re-
view are not unique concepts, rather they reflect the
multitude of ways in which researchers are referring to
overlapping social environmental constructs. We recom-
mend researchers and practitioners standardize the ter-
minology used when it is appropriate to provide
consistency in how neighborhood social environmental
constructs are defined (Recommendation 1). The dimen-
sions generated from this review represent unique social

environmental concepts that provide a foundation from
which authors may choose to use common terms that
are appropriate for the social environmental concept of
interest. Our hope is that the multitude of ways in which
a single social environmental concept was termed re-
duces with the use of the established framework. A con-
sistent language will eliminate unnecessary complexity
that burdens our understanding of the importance of the
social environment on physical activity, as well as other
behaviors and health outcomes. When a study includes
one of the neighborhood social environmental dimen-
sions identified in this review, authors should explicitly
state that they are examining the social environment
(Recommendation 2). Identifying constructs as the social
environment will provide context for theoretical under-
pinnings, and increase a study’s ability to be discovered
and synthesized by others in order to draw more power-
ful conclusions on social environmental correlates and/
or determinants of physical activity. Based on the large
number of measures used across articles in this review,
there is a clear need for guidance on rigorous measures to
improve measurement precision and standardize methods
across studies. It is important to acknowledge that there
may be instances when standardization of terminology
and methods is not appropriate (e.g., does not align with
the research question or causal processes), yet we are ad-
vocating for the field to purposively select the term and
measurement used for the social environmental concept
with consideration of the framework established from this
review. When using a common-method or tool, re-
searchers should use caution when altering aspects of the
approach, including data collection (e.g., selecting certain

Table 2 Summary of recommendations for future research

Methodological
Issue

Recommendation Anticipated Improvements

1 Inconsistent
terminology

Standardize terminology of the neighborhood social environmental using
dimensions identified in this review (Fig. 2) when appropriate.

Compare results across studies.
Synthesize the evidence.
Increased understanding.

2 Identification of the
social environment

Clearly indicate that the construct is a neighborhood social environmental
construct.

Recognize research studies exploring
the phenomenon.
Compare results across studies.
Synthesize the evidence.
Increased understanding.

3 Abundant
measures

Use measurement tools and methods that are specific, rigorous and validated
for the neighborhood social environmental construct of interest. Standardize
measurement methods in the field. When using common methods/measurement
tools be cautious about altering the approach through data collection (e.g. selecting
only certain questions of a scale) or analysis (e.g. using factor analysis or generating
categorical variables) that may make your results more difficult to compare.

Compare results across studies.
Synthesize the evidence.
Increased understanding.

4 Level of
measurement

When appropriate, employ measurement strategies that facilitate neighborhood-level
measurement. Use neighborhood definitions that are specific to your hypothesis (i.e.,
environment exposure, outcome and causal processes)

Improved rigor of measurement.
Increased understanding.

5 Study design Use of diverse study designs (e.g. longitudinal and quasi, natural or fully experimental
research).

Increased ability to determine
causality.
Increased understanding.
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questions in a scale) and analysis (e.g., using factor analysis
or generating categorical variables) that may make results
more difficult to compare with other studies using the
same method/tool (Recommendation 3). Measurements
in this field should consider the appropriate spatial
context. Exposure areas (i.e., neighborhood definition)
should be based on the environmental construct, health
behavior, and outcome of interest as well as the hy-
pothesized causal processes involved (Recommendation
4). We advocate for the continued use of methods well-
suited for the study of environmental health effects (i.e.,
multilevel statistical analysis, spatial analysis tech-
niques, and spatial software such as GIS) while striving
for consistency in measurement and terminology. Fur-
thermore, our results illustrate a dominance of cross-
sectional study designs, which have been acknowledged
as a challenge to understanding neighborhood effects
on health behaviors and outcomes. Challenges with
cross-sectional designs include confounding by unob-
served co-variates, structural confounding and the re-
lated threat of generating off-support estimates, and
reverse causation [5, 75, 77, 83]. Leaders have long
called for diverse study designs, such as longitudinal
designs following people as they transition between
neighborhoods and as neighborhoods evolve around
them and intervention studies designed to inform
place-based efforts to improve health [78]. A 2016 re-
view of neighborhood effects research reported little
movement toward diverse study designs [75]. However,
a recent review that aimed to identify which built envir-
onmental interventions increase physical activity found
28 studies that applied these designs where causality
can be implied [84]. Our results indicate that few stud-
ies examining the neighborhood social environment for
physical activity apply these designs, which demon-
strates a clear need for longitudinal and quasi, natural
or fully experimental research (Recommendation 5).

Limitations
A major strength of this systematic scoping review is its
broad scope. Our application of innovative text mining
methods and use of qualitative software allowed us to
apply a systematic, yet comprehensive, assessment of
how current literature conceptualizes and measures the
neighborhood social environment in relation to physical
activity. The significance and effect size of social envir-
onmental factors on physical activity was not explored.
Therefore, no conclusions can be drawn as to the mag-
nitude of associations between physical activity and vari-
ous social environmental constructs and measurements.
We did not examine the strengths or weaknesses of the
different measures used and our review was not de-
signed to determine if certain constructs better represent
the dimension as a whole. Similar to the review

performed for the built environment and physical activ-
ity [74], a critical review of measurement tools and
methodologies is needed for the social environment.
These limitations specify vital next steps that are neces-
sary to build upon this review to establish consistency,
rigor and, ultimately, better understanding in the field.
The aim of this review was to examine neighborhood

social environmental constructs; yet, studies that assessed
the social environment at the community-level, rather
than being specific to the neighborhood, may have been
included. This limitation is related to the previously dis-
cussed methodological challenge regarding the heterogen-
eity of neighborhood definitions. Furthermore, the
problem may stem from ambiguity in terminology (e.g.
community vs. neighborhood) used by study authors or
within surveys that may elicit responses that are not spe-
cific to the neighborhood. However, the conclusions of
this review (i.e. dimensions and conceptual framework)
are not likely to be affected by this limitation. Further-
more, we did not determine whether the same method
was used to measure social environmental constructs that
were conceptually the same but referred differently by au-
thors. Therefore, when we summed the number of mea-
sures used for all constructs within a dimension we may
have over-represented the number of unique measures
within and across dimensions. For example, if ‘% of house-
holds below the poverty-level in a census tract’ was used
to measure both SES and poverty, two separate constructs
within the Economic and Social Disadvantage dimension,
it would have been counted as two measures within the
dimension, ultimately overestimating the total number of
unique measures within the dimension. This review in-
cluded safety as a social environmental construct. Our ori-
ginal intent was to exclude safety from traffic, as traffic
was considered a physical environmental factor. However,
differentiating between safety from crime and safety from
traffic was challenging, as they were often times measured
or analyzed together. This differentiation should be con-
sidered in the field, as identifying how to intervene to
change perceptions of safety may differ based on what fac-
tors are contributing to an individual’s perception. In
other words, do we need to intervene to reduce crime,
traffic, or both to improve people’s perceptions of safety in
their neighborhood? For the purposes of this review, if
perceived safety from crime and traffic were analyzed to-
gether it was included as safety; if only perceived safety
from traffic was assessed the article was not included.
Lastly, we cannot be certain that all articles examining the
relationships between the social environment and physical
activity were identified despite the comprehensive search
strategy employed. As we concluded from this review, au-
thors are using many terms and often fail to reference the
social environment, therefore, our search may have over-
looked an article.
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Conclusion
This review highlights the need to further understand
which social environmental factors are key influencers of
physical activity. Key steps to this understand are the
use of appropriate terminology, explicit language, and
rigorous measures for neighborhood social environmen-
tal constructs. The recommendations presented in this
review are essential next steps to improve our under-
standing of the impact of the neighborhood social envir-
onment on physical activity and facilitate cross-
disciplinary conversations to effectively intervene on
neighborhood social environments to increase physical
activity. This is critical as physical inactivity in a major
public health concern, with substantial implications for
our health, society and economy [85].

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12966-019-0873-7.

Additional file 1. PRISMA 2009 Checklist.

Additional file 2. Full Search Terms.

Additional file 3: Table S1. Overview of study characteristics.

Additional file 4: Table S2. Characteristics of articles reviewed (n=181).

Additional file 5: Table S3. Summary of social environmental
constructs and measurements used in 181 published studies on physical
activity.

Abbreviations
ADOPT: Accumulating Data to Optimally Predict obesity Treatment;
BRFSS: Behavioral Risk Factor Surveillance System; GIS: Geographic
Information Systems; GPS: Global Positioning System; IPAQ: International
Physical Activity Questionnaire; IRSD: Index of Relative Socio-Economic Ad-
vantage/Disadvantage; MVPA: Moderate to vigorous physical activity;
NEWS: Neighborhood Environment Walkability Survey; NPAQ: Neighborhood
Physical Activity Questionnaire; PANES: Physical Activity Neighborhood
Environment Survey; PAR: Physical Activity Recall; PHDCN: Project on Human
Development in Chicago Neighborhoods; S: Supplemental Material;
SES: Socioeconomic status

Acknowledgements
Not applicable.

Authors’ contributions
SB conceived the study and, MK led the systematic review and drafted the
manuscript. All authors completed the systematic review and helped edit
the manuscript. All authors have read and approved the final manuscript.

Funding
MMK was supported by the Eunice Kennedy Shriver National Institute of
Child Health and Human Behavior, 7F32HD093282–02. RH was funded by a
Career Development Fellowship from the National Institute of Health
Research (NIHR), CDF-2014-07-020. SB is supported in part by U54 GM104940
from the National Institute of General Medical Sciences of the National Insti-
tutes of Health, which funds the Louisiana Clinical and Translational Science
Center. The funders had no role in study design, data collection and analysis,
decision to publish, or preparation of the manuscript.

Availability of data and materials
Not applicable.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare they have no competing interests.

Author details
1Prevention Research Center, Washington University in St. Louis, 1 Brookings
Drive, St. Louis, MO 63130, USA. 2Pennington Biomedical Research Center,
6400 Perkins Road, Baton Rouge, LA 70808, USA. 3Queen’s University Belfast,
University Road, Belfast BT7 1NN, UK. 4Louisiana Department of Health,
Bureau of Chronic Disease Prevention and Healthcare Access, 628 North 4th
St., Baton Rouge, LA 70802, USA.

Received: 27 February 2019 Accepted: 4 September 2019

References
1. Danaei G, Ding EL, Mozaffarian D, Taylor B, Rehm J, Murray CJL, et al. The

preventable causes of death in the United States: comparative risk
assessment of dietary, lifestyle, and metabolic risk factors. PLoS Med. 2009;
6(4):e1000058.

2. Sallis JF, Cervero RB, Ascher W, Henderson KA, Kraft MK, Kerr J. An ecological
approach to creating active living communities. Annu Rev Public Health.
2006;27:297–322.

3. Papas MA, Alberg AJ, Ewing R, Helzlsouer KJ, Gary TL, Klassen AC. The built
environment and obesity. Epidemiol Rev. 2007;29:129–43.

4. Suglia SF, Shelton RC, Hsiao A, Wang YC, Rundle A, Link BG. Why the
neighborhood social environment is critical in obesity prevention. J Urban
Health. 2016;93(1):206–12.

5. Diez Roux AV, Mair C. Neighborhoods and health. Ann N Y Acad Sci. 2010;
1186:125–45.

6. McNeill LH, Kreuter MW, Subramanian SV. Social environment and physical
activity: a review of concepts and evidence. Soc Sci Med. 2006;63(4):1011–22.

7. Arksey H, O'Malley L. Scoping studies: towards a methodological framework.
Int J Soc Res Methodol. 2005;8(1):19–32.

8. Levac D, Colquhoun H, O'Brien KK. Scoping studies: advancing the
methodology. Implement Sci. 2010;5:69.

9. Daudt HM, van Mossel C, SJ S. Enhancing the scoping study methodology:
a large, inter-professional team’s experience with Arksey and O’Malley’s
framework. BMC Med Res Methodol. 2013;13(1):48.

10. Zandieh R, Martinez J, Flacke J, Jones P, van Maarseveen M. Older Adults’
Outdoor Walking: Inequalities in Neighbourhood Safety, Pedestrian
Infrastructure and Aesthetics. Int J Environ Res Public Health. 2016;13(12):1-24.

11. Oh AY, Zenk SN, Wilbur J, Block R, McDevitt J, Wang E. Effects of perceived
and objective neighborhood crime on walking frequency among midlife
African American women in a home-based walking intervention. J Phys Act
Health. 2010;7(4):432–41.

12. Broyles ST, Myers CA, Drazba KT, Marker AM, Church TS, Newton RL Jr. The
influence of neighborhood crime on increases in physical activity during a
pilot physical activity intervention in children. J Urban Health. 2016;93(2):
271–8.

13. Jilcott Pitts SB, Keyserling TC, Johnston LF, Smith TW, McGuirt JT, Evenson
KR, et al. Associations between neighborhood-level factors related to a
healthful lifestyle and dietary intake, physical activity, and support for
obesity prevention polices among rural adults. J Community Health. 2015;
40(2):276–84.

14. Merom D, Bauman A, Phongsavan P, Cerin E, Kassis M, Brown W, et al. Can
a motivational intervention overcome an unsupportive environment for
walking--findings from the step-by-step study. Ann Behav Med. 2009;38(2):
137–46.

15. Echeverria S, Diez-Roux AV, Shea S, Borrell LN, Jackson S. Associations of
neighborhood problems and neighborhood social cohesion with mental
health and health behaviors: the multi-ethnic study of atherosclerosis.
Health Place. 2008;14(4):853–65.

16. Vamos CA, Sun H, Flory SB, DeBate R, Daley EM, Thompson E, et al.
Community Level Predictors of Physical Activity Among Women in the
Preconception Period. Matern Child Health J. 2015;19(7):1584–92.

17. van Loon J, Frank LD, Nettlefold L, Naylor PJ. Youth physical activity and the
neighbourhood environment: examining correlates and the role of
neighbourhood definition. Soc Sci Med. 2014;104:107–15.

Kepper et al. International Journal of Behavioral Nutrition and Physical Activity          (2019) 16:124 Page 12 of 14

https://doi.org/10.1186/s12966-019-0873-7
https://doi.org/10.1186/s12966-019-0873-7


18. Leslie E, Cerin E, Kremer P. Perceived neighborhood environment and park
use as mediators of the effect of area socio-economic status on walking
behaviors. J Phys Act Health. 2010;7(6):802–10.

19. Timperio A, Ball K, Salmon J, Roberts R, Giles-Corti B, Simmons D, et al.
Personal, family, social, and environmental correlates of active commuting
to school. Am J Prev Med. 2006;30(1):45–51.

20. Foster S, Knuiman M, Villanueva K, Wood L, Christian H, Giles-Corti B. Does
walkable neighbourhood design influence the association between
objective crime and walking? Int J Behav Nutr Phys Act. 2014;11:100.

21. Turrell G, Haynes M, Burton NW, Giles-Corti B, Oldenburg B, Wilson LA, et al.
Neighborhood disadvantage and physical activity: baseline results from the
HABITAT multilevel longitudinal study. Ann Epidemiol. 2010;20(3):171–81.

22. Sugiyama T, Howard NJ, Paquet C, Coffee NT, Taylor AW, Daniel M. Do
relationships between environmental attributes and recreational walking
vary according to area-level socioeconomic status? J Urban Health. 2015;
92(2):253–64.

23. Adams RJ, Howard N, Tucker G, Appleton S, Taylor AW, Chittleborough C, et al.
Effects of area deprivation on health risks and outcomes: a multilevel, cross-
sectional, Australian population study. Int J Public Health. 2009;54(3):183–92.

24. Townsend P, Phillimore P, Beattie A. Health and deprivation : inequality and
the North, vol. xvi. London: Croom Helm; 1988. p. 211.

25. Glass TA, Rasmussen MD, Schwartz BS. Neighborhoods and obesity in older
adults: the Baltimore memory study. Am J Prev Med. 2006;31(6):455–63.

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

27. Voorhees CC, Catellier DJ, Ashwood JS, Cohen DA, Rung A, Lytle L, et al.
Neighborhood socioeconomic status and non school physical activity and
body mass index in adolescent girls. J Phys Act Health. 2009;6(6):731–40.

28. Edwards M, Cunningham G. Examining the associations of perceived
community racism with self-reported physical activity levels and health
among older racial minority adults. J Phys Act Health. 2013;10(7):932–9.

29. Armstrong-Brown J, Eng E, Hammond WP, Zimmer C, Bowling JM.
Redefining racial residential segregation and its association with physical
activity among African Americans 50 years and older: a mixed methods
approach. J Aging Phys Act. 2014; 23(2):237-46.

30. Borrell LN, Kiefe CI, Diez-Roux AV, Williams DR, Gordon-Larsen P. Racial
discrimination, racial/ethnic segregation, and health behaviors in the
CARDIA study. Ethn Health. 2013;18(3):227–43.

31. Strong LL, Reitzel LR, Wetter DW, McNeill LH. Associations of perceived
neighborhood physical and social environments with physical activity and
television viewing in African-American men and women. Am J Health
Promot. 2013;27(6):401–9.

32. Aarts MJ, Wendel-Vos W, van Oers HA, van de Goor IA, Schuit AJ.
Environmental determinants of outdoor play in children: a large-scale cross-
sectional study. Am J Prev Med. 2010;39(3):212–9.

33. Deweese RS, Yedidia MJ, Tulloch DL, Ohri-Vachaspati P. Neighborhood
perceptions and active school commuting in low-income cities. Am J Prev
Med. 2013;45(4):393–400.

34. King D. Neighborhood and individual factors in activity in older adults:
results from the neighborhood and senior health study. J Aging Phys Act.
2008;16(2):144–70.

35. Samuel LJ, Dennison Himmelfarb CR, Szklo M, Seeman TE, Echeverria SE,
Diez Roux AV. Social engagement and chronic disease risk behaviors: the
multi-ethnic study of atherosclerosis. Prev Med. 2015;71:61–6.

36. Wang Z, Lee C. Site and neighborhood environments for walking among
older adults. Health Place. 2010;16(6):1268–79.

37. Aarts MJ, Mathijssen JJ, van Oers JA, Schuit AJ. Associations between
environmental characteristics and active commuting to school among
children: a cross-sectional study. Int J Behav Med. 2013;20(4):538–55.

38. Timperio A, Veitch J, Carver A. Safety in numbers: does perceived safety
mediate associations between the neighborhood social environment and
physical activity among women living in disadvantaged neighborhoods?
Prev Med. 2015;74:49–54.

39. Sampson RJ, Raudenbush SW, Earls F. Neighborhoods and violent crime: a
multilevel study of collective efficacy. Science. 1997;277(5328):918–24.

40. Wen M, Kandula NR, Lauderdale DS. Walking for transportation or leisure:
what difference does the neighborhood make? J Gen Intern Med. 2007;
22(12):1674–80.

41. Li Y, Kao D, Dinh TQ. Correlates of neighborhood environment with walking
among older Asian Americans. J Aging Health. 2015;27(1):17–34.

42. Ball K, Cleland VJ, Timperio AF, Salmon J, Giles-Corti B, Crawford DA. Love
thy neighbour? Associations of social capital and crime with physical
activity amongst women. Soc Sci Med. 2010;71(4):807–14.

43. Muthuri SK, Wachira LJ, Onywera VO, Tremblay MS. Associations between
parental perceptions of the neighborhood environment and childhood
physical activity: results from ISCOLE-Kenya. J Phys Act Health. 2016;13(3):
333–43.

44. Andersen L, Gustat J, Becker AB. The relationship between the social
environment and lifestyle-related physical activity in a low-income African
American Inner-City southern neighborhood. J Commun Health. 2015;40(5):
967–74.

45. Echeverria SE, Luan Kang A, Isasi CR, Johnson-Dias J, Pacquiao D. A
community survey on neighborhood violence, park use, and physical
activity among urban youth. J Phys Act Health. 2014;11(1):186–94.

46. Kimbro RT, Brooks-Gunn J, McLanahan S. Young children in urban areas:
links among neighborhood characteristics, weight status, outdoor play, and
television watching. Soc Sci Med. 2011;72(5):668–76.

47. Kneeshaw-Price SH, Saelens BE, Sallis JF, Frank LD, Grembowski DE, Hannon
PA, et al. Neighborhood crime-related safety and its relation to Children’s
physical activity. J Urban Health. 2015;92(3):472–89.

48. Van Cauwenberg J, De Donder L, Clarys P, De Bourdeaudhuij I, Buffel T, De
Witte N, et al. Relationships between the perceived neighborhood social
environment and walking for transportation among older adults. Soc Sci
Med. 2014;104:23–30.

49. Schulz A, Mentz G, Johnson-Lawrence V, Israel BA, Max P, Zenk SN, et al.
Independent and joint associations between multiple measures of the built
and social environment and physical activity in a multi-ethnic urban
community. J Urban Health. 2013;90(5):872–87.

50. Pabayo R, Molnar BE, Cradock A, Kawachi I. The relationship between
neighborhood socioeconomic characteristics and physical inactivity among
adolescents living in Boston, Massachusetts. Am J Public Health. 2014;
104(11):e142–9.

51. Caspi CE, Kawachi I, Subramanian SV, Tucker-Seeley R, Sorensen G. The
social environment and walking behavior among low-income housing
residents. Soc Sci Med. 2013;80:76–84.

52. Rossen LM, Pollack KM, Curriero FC, Shields TM, Smart MJ, Furr-Holden
CD, et al. Neighborhood incivilities, perceived neighborhood safety, and
walking to school among urban-dwelling children. J Phys Act Health.
2011;8(2):262–71.

53. Soltero EG, Hernandez DC, O'Connor DP, Lee RE. Does social support
mediate the relationship among neighborhood disadvantage, incivilities,
crime and physical activity? Prev Med. 2015;72:44–9.

54. Mendes de Leon CF, Cagney KA, Bienias JL, Barnes LL, Skarupski KA, Scherr
PA, et al. Neighborhood social cohesion and disorder in relation to walking
in community-dwelling older adults: a multilevel analysis. J Aging Health.
2009;21(1):155–71.

55. Beets MW, Foley JT. Association of father involvement and neighborhood
quality with kindergartners’ physical activity: a multilevel structural equation
model. Am J Health Promot. 2008;22(3):195–203.

56. Kramer D, Maas J, Wingen M, Kunst AE. Neighbourhood safety and leisure-
time physical activity among Dutch adults: a multilevel perspective. Int J
Behav Nutr Phys Act. 2013;10:11.

57. Sampson RJ, Raudenbush SW. Seeing disorder: neighborhood stigma
and the social construction of “broken windows”. Soc Psychol Q. 2004;
67(4):319–42.

58. Mason P, Kearns A, Livingston M. “Safe going”: the influence of crime rates
and perceived crime and safety on walking in deprived neighbourhoods.
Soc Sci Med. 2013;91:15–24.

59. Macniven R, Richards J, Gubhaju L, Joshy G, Bauman A, Banks E, et al.
Physical activity, healthy lifestyle behaviors, neighborhood environment
characteristics and social support among Australian aboriginal and non-
aboriginal adults. Prev Med Rep. 2016;3:203–10.

60. Motl RW, Dishman RK, Saunders RP, Dowda M, Pate RR. Perceptions of
physical and social environment variables and self-efficacy as correlates of
self-reported physical activity among adolescent girls. J Pediatr Psychol.
2007;32(1):6–12.

61. Kaczynski AT, Glover TD. Talking the talk, walking the walk: examining the
effect of neighbourhood walkability and social connectedness on physical
activity. J Public Health (Oxf). 2012;34(3):382–9.

62. McDonald NC. The effect of objectively measured crime on walking in
minority adults. Am J Health Promot. 2008;22(6):433–6.

Kepper et al. International Journal of Behavioral Nutrition and Physical Activity          (2019) 16:124 Page 13 of 14



63. Logstein B, Blekesaune A, Almas R. Physical activity among Norwegian
adolescents--a multilevel analysis of how place of residence is associated with
health behaviour: the young-HUNT study. Int J Equity Health. 2013;12:56.

64. Gao J. Association between social and built environments and leisure-time
physical activity among Chinese older adults--a multilevel analysis. BMC
Public Health. 2015;15:1317–28.

65. Osypuk TL, Diez Roux AV, Hadley C, Kandula NR. Are immigrant enclaves
healthy places to live? The multi-ethnic study of atherosclerosis. Soc Sci
Med. 2009;69(1):110–20.

66. Machado-Rodrigues AM, Santana A, Gama A, Mourao I, Nogueira H, Rosado
V, et al. Parental perceptions of neighborhood environments, BMI, and
active behaviors in girls aged 7-9 years. Am J Human Biol. 2014;26(5):670–5.

67. Mota J, Almeida M, Santos R, Ribeiro JC, Santos MP. Association of perceived
environmental characteristics and participation in organized and non-
organized physical activities of adolescents. Pediatr Exerc Sci. 2009;21(2):233–9.

68. Mota J, Lacerda A, Santos MP, Ribeiro JC, Carvalho J. Perceived
neighborhood environments and physical activity in an elderly sample.
Percept Mot Skills. 2007;104(2):438–44.

69. Santos MS, Vale MS, Miranda L, Mota J. Socio-demographic and perceived
environmental correlates of walking in Portuguese adults--a multilevel
analysis. Health Place. 2009;15(4):1094–9.

70. Santos R, Silva P, Santos P, Ribeiro JC, Mota J. Physical activity and perceived
environmental attributes in a sample of Portuguese adults: results from the
Azorean physical activity and health study. Prev Med. 2008;47(1):83–8.

71. Mota J, Ribeiro JC, Santos MP. Obese girls differences in neighbourhood
perceptions, screen time and socioeconomic status according to level of
physical activity. Health Educ Res. 2009;24(1):98–104.

72. Inoue S, Ohya Y, Odagiri Y, Takamiya T, Kamada M, Okada S, et al. Perceived
neighborhood environment and walking for specific purposes among
elderly Japanese. J Epidemiol Japan Epidemiol Assoc. 2011;21(6):481–90.

73. Saelens BE, Arteaga SS, Berrigan D, Ballard RM, Gorin AA, Powell-Wiley TM,
et al. Accumulating Data to Optimally Predict Obesity Treatment (ADOPT)
Core Measures: Environmental Domain. Obesity (Silver Spring, Md). 2018;
26(Suppl 2):S35–s44.

74. Brownson RC, Hoehner CM, Day K, Forsyth A, Sallis JF. Measuring the built
environment for physical activity: state of the science. Am J Prev Med. 2009;
36(4 Suppl):S99–123.e12.

75. Arcaya MC, Tucker-Seeley RD, Kim R, Schnake-Mahl A, So M, Subramanian
SV. Research on neighborhood effects on health in the United States: A
systematic review of study characteristics. Soc Sci Med (1982). 2016;168:16–29.

76. Mooney SJ, Richards CA, Rundle AG. There goes the neighborhood effect:
bias owing to nondifferential measurement error in the construction of
neighborhood contextual measures. Epidemiol (Cambridge, Mass). 2014;
25(4):528–35.

77. Oakes JM, Andrade KN. Methodologic innovations and advances in social
epidemiology. Curr Epidemiol Rep. 2014;1(1):38–44.

78. Diez Roux AV. Investigating neighborhood and area effects on health. Am J
Public Health. 2001;91(11):1783–9.

79. Berrigan D, Hipp JA, Hurvitz PM, James P, Jankowska MM, Kerr J, et al.
Geospatial and contextual approaches to energy balance and health. Ann
GIS. 2015;21(2):157–68.

80. Hurvitz PM, Moudon AV, Kang B, Fesinmeyer MD, Saelens BE. How far from
home? The locations of physical activity in an urban U.S. setting. Prev Med.
2014;69:181–6.

81. Kapteyn A, Banks J, Hamer M, Smith JP, Steptoe A, van Soest A, et al. What they
say and what they do: comparing physical activity across the USA, England and
the Netherlands. J Epidemiol Community Health. 2018;72(6):471–6.

82. Hill AD, Kern DA, White MA. Building understanding in strategy research:
the importance of employing consistent terminology and convergent
measures. Strateg Organ. 2012;10(2):187–200.

83. Oakes JM. Commentary: advancing neighbourhood-effects research--
selection, inferential support, and structural confounding. Int J Epidemiol.
2006;35(3):643–7.

84. Smith M, Hosking J, Woodward A, Witten K, MacMillan A, Field A, et al.
Systematic literature review of built environment effects on physical activity
and active transport - an update and new findings on health equity. Int J
behav Nutr Phys Act. 2017;14(1):158.

85. Piercy KL, Troiano RP, Ballard RM, Carlson SA, Fulton JE, Galuska DA, et al. The
physical activity guidelines for AmericansPhysical activity guidelines for
AmericansPhysical activity guidelines for Americans. JAMA. 2018;320(19):2020–8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Kepper et al. International Journal of Behavioral Nutrition and Physical Activity          (2019) 16:124 Page 14 of 14


	Abstract
	Background
	Methods
	Results/findings
	Conclusions
	Trial registration

	Background
	Methods
	Defining the research question (stage 1)
	Identifying the relevant studies (stage 2)
	Study selection (stage 3)
	Interpreting and synthesizing or charting the data (stage 4)
	Collating summarizing and reporting the results (stage 5)

	Results
	Study selection
	Study characteristics
	Measures of physical activity
	Measures of the social environment by dimensions
	Social inequalities
	Economic and social disadvantage
	Discrimination and segregation

	Neighborhood and community characteristics
	Crime and safety
	Social cohesion and social capital
	Sense of place/belonging
	Disorder and incivilities

	Social interactions in the neighborhood
	Social relationships and norms
	Civic participation/engagement
	Social environment


	Discussion
	Methodological considerations and recommendations for future research
	Limitations

	Conclusion
	Supplementary information
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

