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Abstract
Emerging research has found that both perceptions of the environment and leisure time
physical activity (LTPA) behavior can contribute to sense of community (SOC) in the
neighborhood. The strength of these associations, however, may vary according to age.
This research examined the influence of LTPA and environmental perceptions on SOC
among adults in four age groups to determine whether age-related differences existed
among the causal pathways. Quota sampling was utilized to survey residents (N = 597)
in Phoenix, Arizona. A multi-group structural equation modeling analysis indicated that
all structural paths were significantly associated, yet distinct patterns were revealed
depending on age. Notably, the positive relationship between perceptions of the
neighborhood environment and SOC was strongest among older adults. Furthermore,
LTPA was found to mediate the relationship, suggesting that engaging in physical
activity during leisure time may be a promising strategy to promote neighborhood
cohesion, particularly among adults aged 65 and older.

Keywords Sense of community . Neighborhood . Environment .

Leisure time physical activity

Introduction

Sense of community (SOC) is a widely valued indicator of quality of life and a catalyst
for building social capital (Fisher et al. 2002). Although a recognized construct in many
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community development arenas, SOC is becoming increasingly valued in fields of
health promotion and urban planning as a strategy to measure how individuals relate to
each other within different contexts. Defined by feelings of belonging and collective
identity, SOC is derived from a shared emotional connection with members of the
community and with the community itself (Sampson 1988) – rendering it an optimal
outcome from which to study the interaction between individual behavior and the
environment. In particular, emerging research supports the collective influence of both
leisure time physical activity (LTPA) behavior and perceptions of the environment on
SOC in the neighborhood (Ross and Searle 2018; Wood et al. 2010). Despite this
growing body of literature, little is known about how these influences affect SOC
among individuals of different ages and life stages. Therefore, the purpose of this
research is to investigate whether age-related differences exist when examining how
LTPA behavior and perceptions of the environment impact SOC in the neighborhood.

SOC can be defined as B… a feeling that members have of belonging, a feeling that
members matter to one another and to the group, and a shared faith that members’ needs
will be met through their commitment to be together^ (McMillan and Chavis 1986, p. 8).
SOC has been identified as a prominent component of quality of life among the oldest
adults, but ranks particularly low among younger adults (Robert Wood Johnson
Foundation 2015; Hogan et al. 2016; Tang et al. 2015). As individuals age, the importance
of belongingmay increase as the oldest highly value their familiar home and neighborhood
environment (Wahl and Oswald 2010). As a result, the phenomenon known as aging in
place, or remaining in one’s home and neighborhood has become in important research
topic in the gerontological literature (Greenfield 2012). As emphasized by Lawton and
Nahemow (1973) in their ecology theory of aging, the interaction of the person and
environment is particularly relevant for those in the latest phase of human development
because the combination of personal competence and environmental conditions determine
an individual’s optimal level of functioning. Wahl and Oswald (2012) expand upon the
theory by suggesting that behavior-driven agency along with environmental experiences
drive belonging. In this regard, the association between LTPA behavior (agency) and
perceptions of the neighborhood environment can have powerful implications for SOC.
Several studies have examined SOC within neighborhood settings and found that social
interaction (Skjaeveland et al. 1996; Granovetter 1973), walking behavior (French et al.
2014; Wood et al. 2010), and perceptions of the environment (French et al. 2014; Lund
2003; Lund 2002; du Toit et al. 2007) are associated with the construct. Because these
influences likely vary depending on age and life circumstance, however, their impact on
SOC across a lifespan is largely unknown.

LTPA is commonly associated with a variety of health related benefits such as
improved cardiovascular (Fransson et al. 2003; Lin et al. 2016) and mental health
(Stathi et al. 2002), and reduced stress (Benson 1975; Iwasaki 2006) and obesity
(Bauman et al. 2008) levels. In addition to these physical health benefits, engaging in
physical activity during leisure draws people together socially and encourages the
development of durable social networks (Glover and Parry 2008; Saito et al. 2013;
Coleman and Iso-Ahola 1993). These social benefits provide individuals with the
possibility of friendship and conviviality, drivers of social capital (Glover and
Hemingway 2005) and the building of community (Cook 2003; Ross and Searle
2018). The experience of LTPA, or what motivates individuals and how they benefit
from participation, however, changes across the lifespan (Trujillo et al. 2004; Brunet
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and Sabiston 2011; Gavin et al. 2014). For example, physical appearance may be a
more important driver for younger adults (Trujillo et al. 2004), whereas health out-
comes may be more influential for middle-aged individuals (Koslow 1988). Social
motives have been shown to be a crucial factor with regard to participation among
middle (Lim et al. 2011; Bielak et al. 2012) and older adults (Miller and Iris 2002),
perhaps because the availability of social contacts and social engagement that occur as
a result of LTPA are important in maintaining healthy aging and alleviating loneliness
(Nyqvist et al. 2013). Understanding how individuals in different life stages participate
in LTPA is particularly relevant in the neighborhood – a setting typically made up of a
diverse array of ages and one in which LTPA mainly occurs (Saelens and Handy 2008).

LTPA behavior and SOC are dynamic andmultifaceted constructs that are influenced by
both individual characteristics as well as the surrounding environment. Elements of the
neighborhood environment (such as aesthetics or the presence of parks) contribute to both
LTPA(Lindströmetal.2003;Salliset al.1997;Kingetal.2000)andSOC(Frenchetal.2014;
Leyden et al. 2011). Environmental features that promote LTPA can enhance resident
perceptions of SOC through increased opportunity for social interaction (Henriksen and
Tjora 2014; Pendola and Gen 2008) as well as through heightened affection for the neigh-
borhood, or place attachment (Zhu 2015). These relationships, however, may also differ
depending on age. For instance, the importance of social interaction has been shown to be an
important motivating factor with regard to LTPA participation (Dacey et al. 2008;
Hawkesworth et al. 2017) and SOC (Christensen and Levinson 2003) among middle and
older adults, whereas environmental features that facilitate recreation and connectivity to
transportationmaybemore important to younger adults (Cattan andTilford2006;American
PlanningAssociation 2014). In fact, the relevance of the neighborhood environmentmaybe
particularly relevant among older adults, as they often face challenges associated with
mobility (Rosso et al. 2011) and may have more time to enjoy recreation spaces (such as
parks or walking paths) in retirement and tend to spend most of their time close to home
(Clarke and Nieuwenhuijsen 2009; Kawachi and Berkman 2003), rendering the neighbor-
hoodaprimarysettingfor leisure.Increasingly, thenumberofstudiesexaminingtheimpactof
the neighborhoodonolder adults in particular has grown, in part because of a global increase
in life expectancy resulting in an aging population worldwide (United Nations et al. 2015).
While themajorityof studies involvingolderadultshaveexaminedphysicalhealthoutcomes
associated with NE such as self-assessed health, physical activity, andmobility (Garin et al.
2014;Rossoet al. 2011;SaelensandPapadopoulos2008;Yenet al. 2009), somestudieshave
looked at outcomes related to SOC such as interpersonal interaction (Clarke et al. 2011) and
emotional attachment (Wahl et al. 2012).

Several researchers have called for a focus on studies that utilize advance statistical
techniques to better understand the relationship of the environment and physical
activity behavior, particularly among subgroup populations (Ding and Gebel 2012).
This research addresses that call and extends it by investigating how the NE and LTPA
influence SOC (Fig. 1), and how the associations differ among individuals in four age
groups. The following hypotheses were tested:

H1) Perceptions of the NE will directly influence LTPA behavior among all age
groups.

H2) Perceptions of the NE will directly influence perceptions of SOC among all age
groups.
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H3) LTPA behavior will directly influence perceptions of SOC among all age groups.

Additionally, as SOC has emerged as powerful indicator of quality of life and well-
being among older adults in recent literature (Hogan et al. 2016; Tang et al. 2015), and
due to the particular relevance of the interaction between the environment and behavior
as a determinant of optimal functioning among older adults (Rosso et al. 2011), it was
hypothesized that:

H4) LTPA will mediate the relationship between the NE and SOC among all age
groups, but be strongest among older adults.

H5) The mean value of the construct SOC will be highest among older adults.

Materials and Method

Survey Design

Telephone interviews were administered in either English or Spanish to adult residents
in the greater Phoenix Metro area in the fall of 2016 to gather information about LTPA
behaviors and perceptions of the neighborhood (defined as the area within a 10–15 min
walk from home). Details of the study design have been published elsewhere (Ross and
Searle 2018). The Phoenix Metro is a fast growing area in Arizona with a 2016
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Fig. 1 Conceptual model of association between LTPA, NE, and SOC. Latent variables LTPA, NE, SOC are
represented by ovals and comprised of several indicator variables (Table 1). Arrows indicate hypothesized
direction of influence with black arrows representing relationships among latent variables and gray arrows
representing relationships between indicator variables and latent variables. Direct pathways are indicated by
solid black lines; indirect pathways are indicated by dotted black lines
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population of 4,661,537 residents, making it the 12th largest metropolitan area in the
United States (U.S. Census Bureau 2017). In 2015, the median income of residents was
$53,723 and median age was 35.8 (U.S. Census Bureau 2015).

Participants

A quota sampling technique was performed using random digit dialing to identify a
proportionate number of respondents in the age ranges 18–34, 35–49, 50–64, and 65+,
resulting in a total sample of N = 597. Females (62.1%) mainly comprised the sample.
The majority of respondents owned their home (75.6%) which corresponds with
population trends of the area, but is higher than nationwide rates (63.6%) (U.S.
Census Bureau 2016). Almost half of respondents (46.2%) reported belonging to a
homeowner’s association, which is comparable to local trends (U.S. Census Bureau
2016). Slightly more than one third of respondents (35.4%) lived in an urban setting (<
50,000 people) (U.S. Census Bureau 2016), with the remainder living in the suburbs.
Respondents had a generally positive outlook toward LTPA and their community, with
average attitudes toward LTPA (3.58 ± 1.04), perceptions of neighborhood character
(3.61 ± .97), and feelings of loyalty toward neighborhood (3.69 ± .91) ranking high on
the five point scale.

Variables

The survey included scale items describing three latent constructs: LTPA, SOC, and the
neighborhood environment. Gender and reported health were the only covariates
included in the final model due to high levels of missing data among the other
variables. Table 1 displays the means and standard deviations by age group for
individual scale item indicators and scale reliability indices for each construct, as well
as covariates. Construct validity and reliability was supported as all construct indicators
showed reasonable quality (standardized loadings exceeding 0.6), indicating that an
acceptable amount of variance was captured by the latent constructs (Hancock and
Mueller 2010). Model estimated scale reliability calculations using Raykov’s (2004)
composite reliability measure indicated that all latent constructs were of acceptable
levels (above 0.6) (Hair 1995).

To measure LTPA, participants were asked the number of times they participate in a
variety of forms of physical activity (see Table 1 for a list of activities) within their
neighborhood in a typical week. These items were adapted from the Neighborhood
Physical Activity Questionnaire (Giles-Corti et al. 2006) with a resulting scale reliabil-
ity of ρ = .62, α = .65.

Perceptions of the neighborhood environment were assessed using the Physical
Activity Neighborhood Environment Scale (PANES/IPS), which assesses specific
environmental factors related to physical activity within neighborhoods The scale has
been shown to have acceptable test-retest and alternate-form reliability (ICC = .52–.88)
(Sallis et al. 2010). To improve model fit and form a parsimonious model, the scale was
narrowed and only the best indicators were used (see Table 1) (Hayduk 1996). The
question asking about residential density was removed as it did not have an acceptable
factor loading greater than 0.40 (0.034). This change improved the internal consistency
of the scale overall from α = .591 to α = .609. Additionally, the item asking whether a
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transit stop was within a 10–15 min walk was removed because it did not have an
acceptable factor loading (0.044) and did not significantly contribute to the latent

Table 1 Description of constructs: Means of indicator variables by age and scale reliability; Means/
percentages of control variables

Construct Indicator Description Mean ρ α

18–34 35–49 50–64 65+

LTPA 0.62 0.65

WALKEX Walk for exercise 3.43 2.74 3.25 2.96

WALKLEIS Walk for leisure 2.62 2.29 2.82 2.57

WALKPARK Walk to destination
within neighborhood

1.80 1.54 1.39 1.03

WALKNEI Walk to neighbor’s house 1.15 1.12 1.34 1.94

RUN Run/Jog 1.57 1.14 0.52 0.29

BIKE Bike 0.51 0.55 0.45 0.48

SPORT Participate in other sport 0.76 0.69 0.73 1.06

SOCa 0.72 0.74

SOC1 My neighborhood gives
a sense of community.

3.61 3.72 3.71 3.97

SOC2 I stop and talk with people
in my neighborhood.

3.39 3.51 3.59 3.73

SOC3 It is easy to make friends
in neighborhood.

3.47 0.01 3.48 3.75

SOC4 I seek advice from people
in neighborhood.

2.53 2.64 2.53 2.77

SOC5 I borrow things from
neighbors.

2.80 2.88 2.69 2.95

SOC6 I’d work with others to
improve neighborhood.

4.15 4.01 4.05 3.88

NEa

IPS4 Presence of sidewalks 4.01 4.02 3.98 3.93 0.68 0.68

IPS5 Presence of bike lanes 3.65 3.55 3.55 3.65

IPS6 Presence of recreation
facilities

3.66 3.72 3.68 3.49

IPS7 High crime 3.42 3.65 3.49 3.82

IPS8 High traffic 3.64 3.74 3.62 3.97

IPS9 Other people are
physically active

3.48 3.71 3.65 3.68

IPS10 Interesting things
to look at

3.07 3.30 3.28 3.46

Gender

Male 41.30% 34.30% 35.20% 38.70%

Female 58.70% 65.70% 64.80% 61.30%

Healthb 3.24
(1.06)

3.32
(1.10)

3.14
(1.16)

3.39
(.99)

SOC and NE variable descriptions were shortened. Full scale information can be found in Wood et al. (2010)
and http://sallis.ucsd.edu/measure_panes.html respectively

ρ, Model estimated scale reliability; α, Cronbach’s alpha
a Five point scale (1 = strongly disagree and 5 = strongly agree)
b Five point scale (1 = poor and 5 = excellent)
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construct of NE (p = .347) (Wang and Wang 2012). This change improved the scale
overall from α = .609 to α = .636. A question asking about proximity of shops was
removed as it had low R-square value (.027) indicating a low amount of variance
explained by its corresponding factor. In other words, having shops within a close
walking distance may contribute to a factor other than neighborhood environment. This
resulted in a final improved α = .683. Following the procedure utilized by Sallis and
colleagues (Sallis et al. 2009), IPS7 and IPS8 were reverse coded. All questions in this
instrument were measured using a five-point scale where 1 = strongly disagree and 5 =
strongly agree.

SOC was measured using a scale by Wood and colleagues (Wood et al. 2010)
developed specifically to measure perceptions of community within the neighbor-
hood. Respondents were asked to measure six components of SOC on a scale of 1
to 5 where 1 = strongly disagree and 5 = strongly agree. The scale was created
based on a review of measures used in SOC research and has established reliabil-
ity (α = .844) (Wood et al. 2010).

Data Analysis

To confirm that individuals in different age groups ascribe the same meanings to
variables in the model, a two-step process to test for measurement invariance (or
equivalence) began with the rejection of the null hypothesis of noninvariance, and
continued with subsequent tests of increasingly restrictive parameters to identify
the source of nonequivalence. In the first phase, a baseline model for each of the
four age groups was established. A well-fitting model containing all groups
(termed the configural model) was then established to determine the extent to
which established paths hold across age groups (H1-H4) (Byrne et al. 1989). The
second phase included tests for metric and scalar equivalence to investigate the
cross-group invariance between the indicator variables and the latent factors
(including the factor loadings and observed variable intercepts). Once established,
a comparison of structural paths between latent constructs (H1-H4) and latent
means (H5) was performed.

The possibility of multivariate outliers was assessed using Mahalanobis distance
(D2). Five cases were identified as outliers (p < .001) and removed. The sample
contained some missing at random (MAR) and non-normal data, therefore maximum
likelihood parameter estimates with standard errors and a chi-square test statistic
(MLR) was used to derive parameter estimates (Yuan and Bentler 2000). The sample
met size recommendations of at least 10 cases per indicator variable (Nunnally 1967).
Additionally, the rule of at least 5 cases per parameters in a model was met (Bentler and
Chou 1987). Following Byrne’s (2012) guidelines, the adequacy of the fit between the
specified model and the observed data (i.e., model fit) was evaluated using a number of
criteria. Rigorous thresholds were used to assess model fit: RMSEA ≤ 0.06, CFI ≥ 0.95,
and SRMR ≤ 0.08 (Hu and Bentler 1999). When group comparisons were made, young
adults (18–34 years old) was used as a reference group. The factor intercepts of this
group were set to zero to allow for the mean comparisons between groups (Jöreskog
and Sörbom 1996, Muthén and Muthén 1998–2015). Because it is generally ill-advised
to compare standardized coefficients across populations (e.g., Schoenberg 1972) all
invariance testing was conducted on unstandardized path coefficients.
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Results

Model Fit

To attain the configural model, some respecification was done post-hoc in conjunction with
theory and a modification index value greater than 10% of the chi-square of model fit
(Jöreskog and Sörbom 1996). Although many of the modifications were made to all
baseline models, some covariances were estimated for one or some, such that each model
was not completely identical across groups (Bentler 2005; Byrne et al. 1989). Two items in
the neighborhood environment construct performed differently across age groups, reveal-
ing partial metric invariance. Similarly, one item in the LTPA construct and one item in the
SOC construct performed differently across age groups, indicating partial scalar invariance.
Table 2 presents the configural, metric, scalar, and full invariance results. For a complete
explanation of the estimations performed during levels of invariance, please see the
Appendix. The final model resulted in a moderately acceptable fit (MLR x2[887] =
1303.146; CFI = 0.825, RMSEA= 0.056 (CI 0.049–0.062), SRMR= 0.093).

Age-Related Differences

A Wald test confirmed the comparison of latent means and structural paths to be
comparable across age groups (Wald(9) = 21.959, p < .01). A number of structural paths
were found to differ between age groups (Table 3). Notably, all paths between latent
constructs were significant for individuals aged 35–49 and 65+, while only one path
proved to be significant for individuals aged 18–34 (NE→ SOC) and two paths for
those aged 50–64 (NE→ LTPA; NE→ SOC). The indirect influence of LTPA on the
association between the neighborhood environment and SOC was significant for only
the older adults (65+), highlighting the particular relevance of LTPA behavior as a
mechanism to link environment and perception of community in the neighborhood.

A visual representation of the results of the structural model between indicator
variables and latent constructs, and paths between latent constructs can be seen in
Fig. 2. Additionally, the mean SOC score was significantly higher among individuals
aged 65+ (β = 0.423, p < .01) compared to the 18–34 group, indicating that older adults
appear to have a higher perception of SOC.

Figure 3 displays the trends of each of the structural paths across age groups. The
influence of the neighborhood environment on LTPA behavior appears to be greater in
meaning as individuals age, peeking in older middle adulthood (50–64) and then
leveling off during older adulthood (65+). The pattern of the association between
NE→ SOC revealed an inverted relationship with heightened perceptions among the
young (18–34) and older (65+) The influence of LTPA on SOC was complex in that it
was highest among young middle adults and older adults (50–64), and lower for young
(18–34) and older adults (65+).

Discussion

This research aimed to uncover how the relationships between LTPA, NE, and SOC may
vary across a lifespan. In summary, it was hypothesized that all associations would be

48 International Journal of Community Well-Being (2019) 2:41–59



Ta
bl
e
2

C
on
fi
gu
ra
l,
M
et
ri
c
(M

I)
,a
nd

Sc
al
ar

(S
I)
in
va
ri
an
ce

ac
ro
ss

fo
ur

ag
e
gr
ou
ps

M
od
el

χ2
df

Δ
χ
2 a

Δ
df

R
M
SE

A
R
M
SE

A
(9
0%

C
I)

C
F
I

Δ
C
F
I

SR
M
R

Fa
ct
or
ia
l
in
va
ri
an
ce

ac
ro
ss

fo
ur

ag
e
gr
ou
ps

1
C
on
fi
gu
ra
l
m
od
el

91
8.
44
2*

66
2

↓
↓

0.
05
1

0.
04
3,

0.
05
9

0.
88
5

0.
07
9

2
M
I
(F
ac
to
r
lo
ad
in
gs

co
ns
tr
ai
ne
d)

10
40
.9
46
*

71
3

33
.8
13

9
0.
05
6

0.
04
9,

0.
06
3

0.
84

0.
04
5

0.
10
1

Pa
rt
ia
l
M
I
(r
el
ea
se

IP
S4

on
35
–4
9,

50
–6
4,

65
+
)

10
22
.2
57
*

71
1

14
.6
80

2
0.
05
4

0.
04
7,

0.
06
1

0.
86

0.
02

0.
09
6

Pa
rt
ia
l
M
I
(r
el
ea
se

IP
S1

0
on

35
–4
9,

65
+
)

10
10
.0
28
*

70
9

13
.7
00

2
0.
05
3

0.
04
6,

0.
06
1

0.
86
5

0.
00
5

0.
09
5

Pa
rt
ia
l
M
I
(r
el
ea
se

IP
S6

on
35
–4
9,

50
–6
4)

98
6.
89
3*

70
7

23
.1
35

2
0.
05
2

0.
04
4,

0.
05
9

0.
87
4

0.
00
9

0.
08
9

Pa
rt
ia
l
M
I
(r
el
ea
se

W
A
L
K
L
E
IS

on
50
–6
4,

65
+
)

97
3.
54
2*

70
5

20
.5
37

2
0.
05
1

0.
04
4,

0.
05
8

0.
87
9

0.
00
5

0.
08
7

3
SI

(F
ac
to
r
lo
ad
in
gs

an
d
in
te
rc
ep
ts
co
ns
tr
ai
ne
d)

11
36
.5
39
*

76
4

41
.7
75

9
0.
05
7

0.
05
0,

0.
06
4

0.
83
3

0.
03
2

0.
09
5

Pa
rt
ia
l
SI

(r
el
ea
se

R
U
N

on
al
l
gr
ou
ps
)

10
83
.6
39
*

76
1

33
.6
83

2
0.
05
3

0.
04
6,

0.
06
0

0.
85
5

0.
02
2

0.
09
3

Pa
rt
ia
l
SI

(r
el
ea
se

W
A
L
K
PA

R
K

on
18
–3
4,

65
+
)

11
00
.9
78
*

76
3

39
.2
15

2
0.
05
4

0.
04
7,

0.
06
1

0.
84
8

0.
00
7

0.
09
9

Pa
rt
ia
l
SI

(r
el
ea
se

SO
C
6
on

18
–3
4,

65
+
)

10
89
.3
15
*

76
1

12
.7
44

2
0.
05
4

0.
04
6,

0.
06
1

0.
85
2

0.
00
4

0.
09
9

4
Fu

ll
In
va
ri
an
ce

of
L
at
en
t
M
ea
ns

10
70
.6
44
*

74
3

22
.1
76

9
0.
05
4

0.
04
7,

0.
06
1

0.
85
3

0.
00
5

0.
09
2

a,
ro
bu
st
Sa
to
rr
a-
B
en
tle
r
co
rr
ec
te
d
va
lu
es

(S
at
or
ra

an
d
B
en
tle
r
20
10
)

df
,d

eg
re
es

of
fr
ee
do
m
;
R
M
SE

A
,R

oo
t
M
ea
n
Sq

ua
re
d
E
rr
or

of
A
pp
ro
xi
m
at
io
n;

C
F
I,
C
om

pa
ra
tiv

e
Fi
t
In
de
x;

C
I,
C
on
fi
de
nc
e
In
te
rv
al

*p
<
0.
00
1

International Journal of Community Well-Being (2019) 2:41–59 49



Ta
bl
e
3

D
if
fe
re
nc
es

in
st
ru
ct
ur
al
pa
th
s
an
d
la
te
nt

m
ea
ns

ac
ro
ss

fo
ur

ag
e
gr
ou
ps

St
ru
ct
ur
al
pa
th

A
ge

gr
ou
ps

(Y
ea
rs
)

18
–3
4

35
–4
9

50
–6
4

65
+

E
st

SE
p

E
st

SE
p

E
st

SE
p

E
st

SE
p

To
ta
l
ef
fe
ct

N
E
→

SO
C

0.
57
1

0.
15
2

0.
00
0*
**

0.
49
2

0.
13
7

0.
00
0*
**

0.
63
7

0.
21
5

0.
00
3*
*

0.
70
1

0.
15
5

0.
00
0*
**

D
ir
ec
t
ef
fe
ct

LT
PA

→
SO

C
0.
18
6

0.
14
5

0.
19
9

0.
62
5

0.
16
5

0.
00
0*
**

0.
22
6

0.
18
7

0.
15
4

0.
66
6

0.
20
7

0.
00
1*
*

N
E
→

SO
C

0.
58
5

0.
15
0

0.
00
0*
**

0.
34
9

0.
12
9

0.
00
7*
*

0.
47
7

0.
26
2

0.
06
9

0.
55
2

0.
16
1

0.
00
1*
*

N
E
→

LT
PA

−0
.0
76

0.
12
0

0.
52
7

0.
22
9

0.
10
9

0.
03
7*

0.
60
2

0.
19
1

0.
00
2*
*

0.
22
3

0.
09
7

0.
02
2*

In
di
re
ct
ef
fe
ct

N
E
→

LT
PA

→
SO

C
−0

.0
14

0.
02
5

0.
57
4

0.
14
3

0.
07
3

0.
05
0

0.
16
0

0.
10
0

0.
10
8

0.
14
8

0.
06
8

0.
02
9*

C
on
tr
ol

va
ri
ab
le
s

G
en
de
r
→

SO
C

0.
21
6

0.
20
1

0.
28
1

0.
51
5

0.
24
0

0.
03
2*

0.
61
6

0.
21
0

0.
00
3*
*

0.
25
9

0.
22
4

0.
24
8

G
en
de
r
→

LT
PA

−0
.0
18

0.
19
0

0.
92
5

−0
.1
90

0.
26
4

0.
47
2

−0
.1
68

0.
21
2

0.
42
8

−0
.3
34

0.
24
1

0.
16
5

G
en
de
r
→

N
E

0.
09
1

0.
12
2

0.
45
2

−0
.1
56

0.
23
6

0.
50
8

−0
.3
68

0.
18
5

0.
04
7*

−0
.3
00

0.
21
9

0.
17
0

H
ea
lth

→
LT

PA
0.
10
1

0.
09
4

0.
28
6

−0
.0
04

0.
09
6

0.
96
8

0.
33
1

0.
08
2

0.
00
0*
**

0.
35
3

0.
10
5

0.
00
1*
*

L
at
en
t
m
ea
ns

SO
C

–
–

–
0.
12
8

0.
13

0.
32
5

0.
10
8

0.
11
9

0.
36
4

0.
42
3

0.
13
1

0.
00
1*
*

N
E

–
–

–
0.
13
8

0.
13
9

0.
32
2

0.
08
7

0.
12
6

0.
49
4

0.
22
4

0.
13
8

0.
10
6

LT
PA

–
–

–
−0

.1
91

0.
14
4

0.
18
6

−0
.0
53

0.
15

0.
72
2

0.
12

0.
17
9

0.
50
4

18
–3
4
w
as

us
ed

as
th
e
co
nt
ro
l
gr
ou
p
to

co
m
pa
re

la
te
nt

m
ea
ns
.S

ig
ni
fi
ca
nt

as
so
ci
at
io
ns

ap
pe
ar

in
bo

ld
fa
ce

E
st
,u

ns
ta
nd
ar
di
ze
d
co
ef
fi
ci
en
t;
SE

,s
ta
nd
ar
d
er
ro
r

Y
ou
ng
:
N
=
17
8;

Y
ou
ng

M
id
dl
e:
N
=
13
7;

O
ld
er

M
id
dl
e:
N
=
16
2;

O
ld
er
:
N
=
12
0;

To
ta
l:
N
=
59
7

**
*p

<
0.
00
1,

**
p
<
0.
01
,*

p
<
0.
05

le
ve
l

50 International Journal of Community Well-Being (2019) 2:41–59



significant among all groups, and that the strength of the mediating effect of LTPA and
mean SOC score would be strongest among older adults. The first three hypotheses were
partially confirmed, as all paths were significant among individuals aged 35–49 and 65+.
Only the path from NE→ SOC was significant in the young adult group (18–34), and the
paths from NE→ SOC and NE→LTPAwere significant in the older middle adult group
(50–64). The fourth hypothesis was partially confirmed as LTPAmediated the effect of the
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Fig. 3 Trends of structural paths of associations between LTPA, NE, and SOC
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NE on SOC among older adults (65+). Finally, the last hypothesis was supported as
individuals aged 65+ reported significantly higher mean scores of SOC.

Direct Effects (H1 – H3)

Perceptions of the NE were positively associated with LTPA among all age groups
except for young adults, providing further evidence that perceptions of the environment
as they relate to health behavior vary as people age (Rollings et al. 2015; Vink et al.
2011). Aaltonen and colleagues (2014) studied the longitudinal effects of the environ-
ment versus hereditary effects on LTPA among twins and found that specific environ-
mental influences significantly impacted behavior between the ages of 29.6 and 35.6 –
consistent with the age-related differences in our findings. During the shift from young
to young middle adulthood, many individuals complete their education, marry, and
settle down thus increasing the influence of the neighborhood environment in particular
(Eriksson et al. 2006). In our study, the association between NE and LTPA was
strongest for older middle adults (50–64). Other research has substantiated the idea
that adults in this age range are more active during leisure time if the environment
provides stimulating places to engage in PA (Gomes et al. 2016; Hino et al. 2011).
Individuals in this age group may have less time for LTPA pursuits due to work
demands, making the appeal of enjoying PA at home more significant. These results
support the idea that the neighborhood may be a prime setting for physical activity
interventions, specifically among older middle adults who may be more motivated to
participate in physical activities performed alone in a neighborhood, versus those in
group settings typically found in gyms (Lee 1993).

The association between LTPA and SOC has not been well studied in the literature, with
even less evidence specific to age related influences available. Although the importance of
social support on LTPA participation has been consistently reported (Giles-Corti and
Donovan 2002), with studies identifying particular relevance for older adults (Giehl et al.
2012; Böhm et al. 2016), investigations of the influence of LTPA on perceptions of SOC
are scarce. Our results found strong effects of LTPA participation on SOC among young
middle and older adults. Individuals in these age groups may specifically benefit from the
social interaction and social support often associated with LTPA participation as drivers of
sense of community (Fulbright-Anderson and Auspos 2006). Although studies have
reported mixed results, many authors report that participation in LTPA dips during middle
adulthood and then rises among older adults (Craig et al. 2004;Moore et al. 2012; Palacios-
Ceña et al. 2011; Hanibuchi et al. 2015) – a trend similar to the pattern of association
between LTPA and SOC in this study. This suggests that influences on SOC other than
LTPA may be more relevant for adults in the older-middle age range.

Perceptions of the NE were significantly associated with SOC among all age groups,
except for older middle adults, with strong effect sizes among young and older adults.
Again, these results may be explained by the notion that individuals in these age groups
may generally spend more time in and around their neighborhoods. Although once
considered the prime place for Bcommunity ,̂ some have argued that the neighborhood
can no longer be viewed as the ideal setting to build SOC (Talen 2000). Our results
counter this idea and support the importance of the neighborhood in developing
feelings of community connection. Additionally, although both subjective and objec-
tive measures of NE are often utilized in research, this study supports a subjective
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conceptualization of the association with SOC. The essence of SOC is the Bexperience^
of community (Hyde and Chavis 2007), p. 179), and thus, individual perceptions of the
environment may be particularly relevant to understand factors that may not be
apparent during direct observation (Evans 1999, p. 271).

Indirect Effects (H4)

In this study, LTPAmediated the relationship between the NE and SOC among older adults
(65+) only. These results support the significance of the interaction between the environ-
ment and physical behavior with regard to health, particularly for older adults (Shigematsu
et al. 2009). Among older adults in particular, the NE is positively associated with mobility
(Rosso et al. 2011; Rosso et al. 2013), walking for leisure (Nagel et al. 2008;Wang and Lee
2010), and walking for transport (Shigematsu et al. 2009). These behaviors offer opportu-
nities for social interaction, which can promote the building of relationships, trust, and
social support among neighbors – drivers of SOC. Future research should further examine
how engaging in leisurely PA in the neighborhood may impact other measures of social
health, such as social support, neighboring, and social isolation.

SOC (H5)

The significance of the construct of SOC among older adults has been supported by other
research, as feeling connected to the neighborhood and to home itself may be more
meaningful for this age group (Glass and Balfour 2003). SOC arises from feelings of
support and engagement with others, both of which are protective factors against depres-
sion among older adults (Fiske et al. 2009). Compared to their younger counterparts, older
adults have been found to focus more on emotionally rewarding experiences (Carstensen
et al. 2003); perhaps because negative events (e.g., loss of long-term residence) affects
them in a stronger fashion (Mazure et al. 2002). The finding that older adults report a
significant and positive mean SOC rating again reiterates the importance of aging in place.
Remaining in the same residence is valued among older adults not simply for sentiment or
independence, but for the meaningful connection and social interaction with the commu-
nity it fosters. If relationships within the community are not cultivated, however, feeling
compelled to remain in one’s home can have detrimental effects (Thomas 1996). Although
not a focus of this research, it should be noted that SOCmay have different effects on adults
based on urban versus rural context (Wanless et al. 2010; Xu et al. 2010). Neighborhoods
that are conducive to walking and other leisure time physical activities, therefore, could be
particularly relevant for older adults as they extend opportunities for interaction and the
building of community.

Conclusion

Perceptions of the neighborhood impact individual behavior and feelings of commu-
nity. Age-related differences that affect the strength of these associations highlight the
need to further examine how individuals in varying life stages perceive the constructs.
Results of this study confirmed that the model of perceptions of the
neighborhoodenvironment, LTPA, and SOC functions equivalently across groups; thus
validating it as a viable conceptualization for group comparisons and multigenerational
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samples. Incorporating elements of the neighborhood environment in population health
surveys could enhance our understanding of how where we live contributes to both
individual behavior and connection to the community. This research found that indi-
viduals age 65+ identified with their community more than their younger counterparts,
and that LTPA played an important role in the relationship. As the majority of older
adults prefer to age in place, there is a growing need to understand how environmental
characteristics facilitate or constrain independence in later life (Travers et al. 2018).
Thus, programming efforts aimed at increasing LTPA, a potentially modifiable behav-
ior, in the setting of the neighborhood may be particularly important when considering
the social health of older adults.

Limitations and Strengths

A major strength of this research is the use of the multi-group SEM approach to simulta-
neously investigate the associations between the latent constructs of LTPA, SOC, and the
neighborhood environment among different groups. In addition to specifying differences
among young, young middle, older middle, and older adults, this research adds to the
existing body of knowledge by testing for the implicit assumption of measurement
invariance. Nonetheless, the study has some limitations. Because cross-sectional data were
utilized in this survey, longitudinal pathways could not be tested and causal conclusions
cannot be made. Using longitudinal data would help to reveal differences in environmental
perceptions and patterns in LTPA behaviors, and whether changes have an effect on SOC.
The study focused on behaviors within the neighborhood.While this is the preferred setting
for most LTPA behavior (Bauman et al. 2002), it does not capture the full extent of
participation in other settings and can contribute to a self-selection bias. Subjectively
measuring LTPA and the neighborhoodenvironment by respondent report is advantageous
in identifying individual perception (Caspi et al. 2013) and may be more strongly linked to
health behaviors (Weden et al. 2008) including physical activity (Nasar 2015); however it
may present drawbacks in that an amplified correlation between constructsmay exist due to
mono-method bias (a threat to construct validity when only one type of measurement is
used (Shadish et al. 2002). Lastly, caution should be made when comparing results of this
study, as the research area focused on the Phoenix Metro specifically.
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