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ABSTRACT

Background Few studies have considered the joint effects of social and physical environments on physical activity (PA). The primary purpose of
this study was to examine the compounding effects of neighbourhood walkability and social connectedness on PA.

Methods Data were collected from adults (n = 380) in Waterloo, Ontario, Canada. Perceptions of neighbourhood social connectedness and
walkability were measured via survey. Minutes of neighbourhood PA for recreation and transportation were captured with a detailed 7-day log
booklet. Four groups were created (e.g. high walkability/low social connectedness) and two factorial ANOVAs examined group differences in
minutes of recreational and transport-related PA.

Results There were significant differences across the four walkability/social connectedness groups for both recreational (F= 11.36, P< 0.01)
and transport-related PA (F=8.12, P< 0.01). Participants perceiving both high walkability and social connectedness displayed the greatest
levels of both recreational (130.6 min) and transport-related PA (24.5 min). The high walkability/low social connectedness group had greater
transport-related PA than the two low walkability groups, while the high social connectedness/low walkability group had greater recreational
PA than the two low social connectedness groups.

Conclusions These findings underscore the relationship between physical and social dimensions of urban form and their association with
health behaviours. PA promotion efforts should take into account both physical (e.g. land-use planning) and social (e.g. walking group)
environments.
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Introduction example, are persons from neighbourhoods endowed with

L . . both physical (e.g. street patterns) and social (e.g trust
Physical inactivity is a significant public health concern and pPhy . g p‘ ) . ©g )
.. . . . . among neighbours) connections more likely to engage in
recognition of the complexity of improving population-level . , )
L ‘ . . . . healthy behaviours than persons from areas with neither or
activity patterns is reflected in the increasing adoption of . . .
. . . only one of these resources? Exploring such relationships
social ecological models among researchers and practi- . . .
. 1-3 . . . can improve our understanding of the dynamic nature of
tioners. ~~ Social ecological models posit that health beha- . o

. . . . these models and can lend greater credence to investing in a
viours, such as physical activity (PA), are influenced by a ) . i .3
o . . comprehensive social ecological approach to PA promotion.
range of individual, social and environmental factors and . . . .
. , . . In this study, we examine how social and physical
the interactions between influences at different levels of the

model.*> Numerous studies have examined the relative

influence of a variety of PA correlates,””” yet few studies

have explored the compounding effects of enhancing factors Andrew T. Kaczynski, Assistant Professor
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dimensions of the neighbourhood are related and potentially
work together to encourage PA. The following paragraphs
describe associations between PA and each of neighbour-
hood walkability and neighbourhood connectedness, and
how the latter two constructs have been examined in
relation to one anothet.

In recent years, numerous studies have documented
significant relationships between neighbourhood walkability
factors and residents’ active living behaviours. For example,
access to a variety of destinations within walking distance is
associated with increased amounts of walking and other

—14

physical activities.'' Likewise, tesidential density and

connectivity of streets are often linked to greater walking,

—19 .
1519 Other studies have used a

especially for transportation.
composite measure of multiple dimensions of walkability to
document associations with PA participation.zo Additionally,
green space (e.g. parks, trails) in communities can facilitate
both recreational and utilitarian PA, while also providing
opportunities for social connections among residents.”'*

In addition to the physical dimensions of neighbourhoods
and communities, social factors can also significantly impact
health behaviours and outcomes. Social capital, a term often
used to describe ‘those features of social organization—
such as networks of secondary associations, high levels of
interpersonal trust and norms of mutual aid and
reciprocity—which act as resources for individuals and facili-
tate collective action™, has been shown to have significant
implications for health.?* Indeed, some research has investi-
gated how constructs related to social capital are associated
with PA participation. For example, in a national study of
over 62000 US children at ages of 6—17, those with low
perceived neighbourhood social capital had 66% higher
odds of being inactive (no days of vigorous PA in past
week) and 33% lower odds of being classified as active (3 or
more days of vigorous PA in past week) than children with
high neighbourhood social capital.z5 Additionally, Brennan
et al”® constructed an 18-item protective social factors scale
based on dimensions such as social participation, cohesion,
trust, reciprocity and safety, and found that greater percep-
tions of protective social factors were related to an increased
probability of meeting PA recommendations, especially
among lower income people. Other research has likewise
reported that greater levels of social capital, community sat-
isfaction and community participation, among other indica-
tors, are related to increased PA participation.””**

Finally, a few studies have examined the associations
between neighbourhood walkability and constructs related to
neighbourhood social connectedness. Leyden™ reported that
people living in more walkable neighbourhoods, as mea-

sured by proximity to nine facilities or services, were more

likely to know their neighbours, participate politically, have
greater trust and faith in people and be more socially
engaged. Another study looked at environmental variables in
exclusively suburban areas and their relationship to residents’
responses to a multi-dimensional social capital measure.”
Participants living in a suburban area with a conventional
suburban street pattern (i.e. cul-de-sacs and curved layout)
had greater social capital than persons living in suburbs with
traditional (i.e. predominantly grid-like) or hybrid (i.e. a mix
of grid and cul-de-sacs) street patterns. The authors also
looked at the number and specific types of destinations
nearby and concluded that ‘more is not necessarily better
and that there may be an optimum number of destinations
required to generate feelings of safety and social capital,
with greater consideration needed to be given also to the
type and quality of destinations rather than simply the quan-
tity’ (P 24). Indeed, Cohen e al,’' reported that certain
neighbourhood features, such as more parks and fewer
alcohol outlets, were associated with individuals’ ratings of
collective efficacy.

In summary, although several studies have documented
independent associations between each of neighbourhood
walkability and social connectedness with PA, lesser research
has examined the relationship between these two constructs
or especially how they may work in concert to influence PA
participation. Moreover, examining constructs such as walk-
ability and social connectedness subjectively via self-report
can provide insight and a relatively direct link between how
residents’” perspectives and characteristics (e.g past expeti-
ences, personality traits, standards of evaluation) shape their
reported health behaviours (e.g PA).”* Thus, the purposes
of this study were (i) to examine the relationship between
perceived neighbourhood social connectedness and neigh-
bourhood walkability and (i) to examine the compounding
effects of neighbourhood walkability and social connected-
ness in predicting neighbourhood-based PA. Better under-
standing relationships among these vatiables can guide
strategies for jointly leveraging social and environmental
factors to improve population-level PA participation.

Methods

Study setting and data collection

This study was part of the Physical Activity in the
Community study, a cross-sectional investigation with adults
of individual, social and environmental correlates of PA.
The study took place in Watetloo, Ontario, Canada in
August 2007 and the methodology is described further else-

where.” Briefly, four neighbourhoods (as designated by
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municipal planning boundaries) that were each ~1 square
mile in size were selected for inclusion in the study.
Neighbourhoods were chosen based on their differing
ages of construction and land use and street patterns.
One that was largely developed in the first half of the
20th century encompassed the downtown area of the city
and had substantially diverse land uses (e.g. retail, residen-
tial, parkland, etc.), two others were mostly built between
the 1950-70s and were primarily residential with some
significant commercial and retail activity on their fringes,
while construction on the fourth neighbourhood began in
the 1990s and included only single-detached and semi-
detached housing at the time of the study with almost no
retail locations within walking distance. According to the
2001 Canadian census, the median household income
levels for the four neighbourhoods ranged from $40 060
to $82738 (Can $).

Out of 1000 houscholds (250 per neighbourhood) that
were randomly selected from municipal property lists, a
total of 960 study packages were successfully delivered
door-to-door by trained research assistants. Of those, 585
(61%) were returned with useable data. In this paper, to
avoid artificial dependence within the data, we analysed only
the responses from a single person in each of the 380
unique households that participated in this study.

Measures

Participants completed both a questionnaire addressing
various PA correlates and a log booklet in which they
recorded all episodes of PA over a period of 7 days. As part
of the to the
subscales of the abbreviated version of the Neighborhood
Environment Walkability Scale (NEWS),>* which has
demonstrated acceptable to high reliability and validity in
previous studies.”>™" The items and dimensions of the
NEWS-A  (residential density,
land-use mix access, street connectivity, infrastructure and

questionnaire, participants responded

land-use mix diversity,
safety for walking/cycling, aesthetics, traffic hazards and
crime) were analysed according to procedures described
p1reviously35 and summary scores for each dimension were
standardized and summed to derive a perceived neighbour-
hood walkability index.”"”

Neighbourhood social connectedness was measured using
the mean of a five-item, five-point scale (e.g. ‘people in this
neighbourhood can be trusted 1 = strongly disagree, 5 =
strongly agree),38 which demonstrated good internal consist-
ency in the present study (alpha = 0.83). Also as part of the
questionnaire, participants provided demographic informa-
tion, including their age, gender, height and weight. Body

mass index (BMI) was calculated using the standard formula
for adults [weight (kg)/height(m)?].

As described previously elsewhere,'®” the PA log
booklet contained detailed instructions and definitions (e.g:
‘PA includes any activity that requires you to expend
energy’) and provided several sample pages for patticipants’
reference. For each episode >10 min in duration, partici-
pants recorded details such as the location where the PA
took place and its purpose. Location data recorded as open-
ended responses were coded as: (i) at home, (i) in the
participant’s neighbourhood or (iii) in another location. To
maintain theoretical correspondence with the neighbour-
hood predictor variables examined herein, only episodes
within the neighbourhood are of interest to this study.*’
Neighbourhoods were defined using municipal planning
boundaries and episodes falling within those locations (in
whole or in part) were determined on a case-by-case basis
based on the described locations or streets where the
episode occurred.”” Finally, the purpose of each episode—
recreation, transportation, household, or job related—was
indicated by participants using definitions identical to those
developed for the International PA Questionnaire.*' In this
study, only neighbourhood PA episodes engaged in for
recreation (‘PA that was done for recreation, sport, exetcise
or leisure’) or transportation (‘PA that occurs when traveling
from place to place, including to places like work, school,
stores, movies and so on’) are considered.

Analyses

Initially, we examined the bivariate association between neigh-
bourhood social connectedness and neighbourhood walkabil-
ity, controlling for age, gender, BMI, education level and
neighbourhood of tesidence. Then, using their self-reported
scores, participants were divided at the medians for the walk-
ability and social connectedness vatiables to create four
groups (e.g. high walkability/low social connectedness) in
order to examine the compounding effects of walkability and
social connectedness. Analysis of covariance (ANCOVA) was
used to compare differences in the number of minutes of
neighbourhood recreational and transportation-related PA
across the four walkability/social connectedness groups,
again controlling for age, gender, BMI, education level and
neighbourhood of residence.

Results

Table 1 outlines selected socio-demographic characteristics
for the study sample (# = 380). Overall, the participants in
the study were largely representative of the broader
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community, except that the current sample contained a
slightly higher proportion of female and married persons.
Over the 7-day study period, participants reported an
average of 882min (SD = 29.6 min) of recreational
neighbourhood PA and 13.7min (8D = 5.5 min) of

Table 1 Sample characteristics

Sample characteristic n %
Total® 380 100.0
Gender

Male 134 36.2

Female 236 63.8
Age (years)

18-34 104 28.1

35-54 163 441

55+ 103 27.8
Marital status

Married or living with a partner 278 75.2

Single 92 24.8
Education level

Graduated from college 241 65.1

Did not graduate from college 129 34.9
Employment status

Employed full-time 195 52.7

Employed part-time 48 13.0

Retired 62 16.8

Other 65 17.5
Weight status

Underweight or healthy weight 182 492

Overweight or obese 188 50.8

A total of 380 participants provided valid PA data which were used in
this study. However, 10 participants did not provide data for all five

variables listed in Table 1. These missing responses are not included in
the table such that the percentages in the last column sum to 100%.

transport-related neighbourhood PA. The median value for
neighbourhood social connectedness was 3.8 (out of 5) and
the median standardized score on the neighbourhood
walkability index was —0.24.

Bivariate analyses using the entire sample revealed a
significant, positive relationship between neighbourhood
walkability and social connectedness (r= 0.43, P << 0.001),
when controlling for age, gender, BMI, education level and
neighbourhood of residence. This association was consistent
for both males (»= 0.36, P < 0.001) and females (r= 0.49,
P < 0.001) and also for participants who were 35—54 years
old (r=10.47, P<0.001) and >55 years old (r=0.58,
P < 0.001), but not for younger adults ages 18—34 years
(r=10.16, P=0.18).

As shown in Table 2, ANCOVA tests revealed that several
significant differences existed between the four walkability/
social connectedness groups (recreational F= 11.36, P <
0.01; transport-related F= 8.12, P < 0.01). Participants who
characterized their neighbourhood as high in both walkabil-
ity and social connectedness displayed greater levels of both
recreational (M = 130.6 min, SD = 46.2) and transport-
related (M = 24.5 min, SD = 7.7) PA during the study week
than participants in any of the three other groups. However,
the high walkability/low social connectedness group had
greater fransport-related PA (M = 16.2 min, SD = 5.8) than
the two low walkability groups, while the high social
connectedness/low walkability group had greater recreational
PA (M =108.7 min, SD = 31.5) than the two low social
connectedness groups.

Discussion

What is already known on this topic
The purpose of this study was to examine (i) the association
between neighbourhood walkability and neighbourhood

Table 2 Minutes of weekly neighborhood recreational and transport-related PA across neighborhood walkability and neighborhood connectedness

groups

Walkability/connectedness group

Recreational PA (min)

Transport-related PA (min)

Mean SD Mean SD
High walkability/high connectedness 130.6% 46.2 24.5° 7.7
High walkability/low connectedness 55.3¢ 23.1 16.2° 5.8
Low walkability/high connectedness 108.7° 31.5 9.0¢ 5.1
Low walkability/low connectedness 59.2¢ 26.8 7.9 4.9
F 11.36 8.12
2 <0.01 <0.01

Mean minutes values with different superscript letters were significantly different from one another (P < 0.05).
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social connectedness and (i) how these two environmental
attributes  worked jointly to influence recreational and
transport-related PA. Some research has demonstrated a link
between increased walkability and social connections among
residents, but other studies have reported that traditional
notions of walkability (e.g. mixed land use, street connectiv-
ity) are not supportive of social capital and cohesion. Even
so, while several studies have documented associations
between PA levels and each of walkability and social con-
nectedness, few studies have examined the compounding
effects of physical and social elements of neighbourhoods
on health behaviours, including PA.

Main findings of this study

Our analysis began by finding a positive correlation between
petceptions of walkability and social connectedness that was
consistent across gender and most age groups. While it is
unclear why the results for participants aged 18—34 years
differed, we suspect this age cohort represents a transitory
period in one’s lifespan when people are particularly mobile
with respect to their living arrangements and therefore
cither in the process of transitioning away from or into their
neighbourhood setting. This process of divestment or
investment in a neighbourhood may mean the relationship
between social connectedness and walkability is not signifi-
cant for these individuals. Irrespective of the reason, this
finding warrants further investigation.

To be sute though, previous literature has been surpris-
ingly mixed on the relationship between walkability and
social connectedness. Some studies report a positive rela-
tionship between social capital and wzllkabﬂity,29 wheteas
others report a negative association.”** Wood ¢ al. ** pos-
tulated that the negative findings were likely due to what
they called the ‘stranger hypothesis’ whereby denser urban
forms characterized by higher levels of mixed use are likely
to be associated with the perceived presence of too many
visitors and too much traffic, thereby jeopardizing the desire
to engage in leisure walking and the development of local
connections. Their supposition complements Putnam’s*
notion of constrict theory, in which neighbours ‘hunker
down’ when faced with diversity. The community under in-
vestigation in our research, a mid-sized city, did not fit these
characterizations, though, and so our findings that percep-
tions of the built and social environment aligned made intui-
tive sense.

This assertion is particularly relevant if one adopts a rela-
tional view of pleu:e.44 By place, we refer to ‘a multidimen-
sional concept that depends on meanings, which in turn are
based on experiences with both the physical landscape and

social actors therein’ (p.824).45 From a place perspective, the
built and social environments are inextricably linked. A
neighbourhood may appear to be undifferentiated space,
but, from a place perspective, it gains meaning as people
accumulate experiences within it and personalize it. These
experiences, in part, are based on our interpretations of the
everyday spaces in which we spend time and the social inter-
actions we have with people in those spaces. Studies that
build on our research would thus benefit from adopting a
more explicit place-based focus.

Our findings also showed higher levels of both recre-
ational and transport-related PA among participants who
rated their neighbourhoods more positively with respect to
both walkability and social connectedness. This finding is
perhaps not surprising given that numerous previous
studies have documented increased PA in areas of higher
walkability>182° 25-27

However, to our knowledge, our investigation of how pet-

or with greater social connectedness.

ceived physical and social environments interact to promote
PA is quite novel. Our findings suggest infrastructure and
interpersonal needs warrant joint attention when investigat-
ing PA. In planning healthy communities, Cotburn™ undet-
scores the necessity to appreciate context and features of the
built and social environments ‘as key drivers of well-being’
(p- 12). Accordingly, he argues healthy places ought to be
understood as being ‘doubly constructed’, both physically
and socially. In this sense, it is crucial to connect the mater-
ial (walkability) and the social (neighbourhood connected-
ness) if we are to succeed in advancing active living.

At the same time, our findings suggest a strong relation-
ship between neighbourhood social connectedness and rec-
reational PA, and between walkability and transport-related
PA. The latter has been sufficiently demonstrated in the lit-
erature and therefore does not warrant extensive discussion
here, except to say that community design clearly promotes
instrumental activity. The former, however, has received far
less attention and deserves some elaboration. Recreation and
leisure activities, whose functions are largely expressive (as
opposed to instrumental), are more likely to flourish in
socially safe, inviting and welcoming environments, even in
cases where such activities are pursued individually.*®
Recreational PA would appear to be no different. Indeed,
one recent study showed that parks with higher levels of
social capital had a greater number of users and more
energy expended within the park.*” Wood ez al,** in another
example, found sense of community was positively asso-
ciated with leisurely walking and they revealed seeing neigh-
bours when walking was correlated with sense of
community. Their findings resonate with Lund’s™ observa-
tion that strolling trips are positively correlated with sense of
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community. Research to date, in other words, strongly sug-
gests that the presence of neighbourhood-level social capital
reinforces healthy norms that encourage PA and charac-
terizes a setting in which neighbours feel sufficiently secure
to explore their surroundings.

What this study adds

Interestingly, land-use planners, egged on by proponents of
active living, have seemingly concentrated their efforts on
encouraging active transportation by addressing features of
the built environment to make it more walkable. Doing so is
perthaps no surprise, given that the built environment is
easier to control, adapt, re-design and plan than its counter-
part, the social environment of a neighbourhood. However,
transportation-related PA  represents a relatively smaller
realm of PA for many neighbourhood tesidents than recre-
ational PA. It seems as though attention to the social land-
scape of a neighbourhood, despite its complexities, poses
greater opportunities to increase neighbourhood PA and
therefore ought to receive more attention from researchers,
planners and elected officials who are setious about advan-
cing active living For this reason, we join Wood e al,** in
their call for researchers to ‘explore in more detail factors
that encourage leisure walking and the relationship with
sense of community’ (p. 1387).

Limitations of this study

The strengths of this study include the strong response rate,
validated measures of walkability and social connectedness,
and the fact that it is one of the first inquiries into how
social and physical environments jointly influence PA.
Nevertheless, our study was subject to several limitations.
First, all of our key measures—PA, social connectedness
and walkability-
allowed us to capture some increased detail (e.g. purpose of

wete based on self-reported data. This

activity), but also potentially introduces certain biases and
inaccuracies. Future studies may wish to explore the associa-
tions described herein using objective sources for social
connectedness (e.g. crime data), walkability (e.g. geographic
information systems) and PA (e.g. accelerometers). Further,
the location of PA episodes was also self-reported and
inferred as occurring within the neighbourhood based on
the streets or other destinations described in the log
booklet.
population-based studies, are starting to be used in research

Global positioning systems, while costly for

of this nature to provide objective information about PA
o

contexts.”" As well, our results are based on cross-

sectional data and should not be considered causal

Longitudinal studies of the impact of neighbourhood social

connectedness on perceived walkability (and vice versa)
would be useful. Additionally, our sample was relatively well
educated and drawn from only four diverse neighbour-
hoods, so future studies may wish to examine the influence
of walkability and social connectedness on PA within a
broader population. Finally, we did not collect information
about participants’ length of residence in their current neigh-
bourhood, which may have affected perceptions of social
connectedness or familiarity with walkable destinations.

Conclusion

In conclusion, PA promotion efforts should take into
account both the built (e.g land-use planning) and social
(e.g. walking group, neighbourhood interactions) environ-
ments, and future research should explore the combined
influence of other built (e.g. green space, public space) and
social (e.g. crime) factors as well. As suggested, a place-
based perspective that melds these two facets theoretically
would generate practical findings that would better fit with
individuals’ lived experiences in their neighbourhoods. As
Mesch and Manor™' argue, ‘the subjective evaluation of the
physical and social environment, such as the presence of
open space (patks and playgrounds), the lack of pollution
and noise and the kind of people who reside in the immedi-
ate area, are characteristics that bind people to place’
(p. 518). To be sure, these bonds warrant exploration in
terms of their connection to PA. While future studies ought
to further address the differential contribution of the built
and social dimensions of the environment, examining
their joint implications is crucial to a greater depth of
understanding.
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