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Abstract
The purpose of this cross-sectional survey study was to examine the influence of self-efficacy,
outcome expectations and environment on neighborhood walking in older adults with (n=163,
mean age=78.7, SD=7.96 years) and without (n=163, mean age=73.6, SD=7.93 years) mobility
limitations (controlling for demographic characteristics). Measures included: Neighborhood
Physical Activity Questionnaire, Multidimensional Outcome Expectations for Exercise Scale,
Neighborhood Environment Walkability Scale, and self-efficacy scales. Multiple regression
revealed that in mobility-limited older adults, demographic characteristics, self-efficacy, and
outcome expectations explained 17.4% of variance in neighborhood walking, while environment
(neighborhood destinations and design) explained 9.5%. Destinations, self-efficacy, gender, and
outcome expectations influenced walking. In those without mobility limitations, demographic
characteristics, self-efficacy, and outcome expectations explained 15.6% of the variance, while
environment explained 5.7%. Self-efficacy, gender, and design influenced walking. Neighborhood
walking interventions for older adults should include self-efficacy strategies tailored to mobility
status and neighborhood characteristics.

Regular physical activity is important for the prevention or delay of mobility-related
disability (Alexander & Goldberg, 2005; Rejeski et al., 2009). The most common type of
moderate physical activity chosen by older adults of all ethnic backgrounds is walking
(Bassett, Fitzhugh, Crespo, King & McLaughlin, 2002; Belza et al., 2004), yet only 25% of
older adults walk on a regular basis (LeMasurier et al., 2008). The onset of mobility
limitations (Hughes, McDowell & Brody, 2008) and advancing age (Hughes et al., 2008;
Shaw & Spokane, 2008) are associated with decreased walking. Regular walking may help
to prevent or delay the progression of mobility limitations (Faber, Bosscher, Chin & van
Wieringen, 2006; Luukinen et al., 2007) and does not have to be of long duration or distance
in order to provide mobility benefits (Simonsick, Guralnik, Volpato, Balfour & Fried, 2005).
Because neighborhood walking is convenient (King, 2001) and attractive to older adults,
including those with chronic illness (Fuller, Stewart Williams & Byles, 2010), identification
of factors that promote neighborhood walking is critical.

Neighborhood walking in older adults may be influenced by both individual and
neighborhood environment factors, and the neighborhood environment may be particularly
relevant for individuals with mobility limitations (Clarke, Ailshire, Bader, Morenoff &
House, 2008; Shumway-Cook et al., 2003). However, no studies were identified that
examined the impact of both individual and neighborhood environment factors in older
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adults with and without mobility limitations. Understanding how multiple factors influence
neighborhood walking is important for increasing physical activity in older adults and for
preventing the progression of mobility limitations. This study examined the influence of
neighborhood environment and individual factors (self-efficacy and outcome expectations)
on neighborhood walking in older adults with and without mobility limitations.

Background and Significance
Characteristics of the neighborhood environment that may encourage walking in older adults
can be categorized within the “3Ds” framework (Cervero & Knockelman, 1996). Initially
developed to examine transportation choices within the context of the built environment, the
“3Ds” framework includes density of residences, presence of destinations such as
neighborhood retail and services, and design characteristics such as neighborhood aesthetics
(Saelens, Sallis & Frank, 2003). Older adults are more likely to walk in neighborhoods with
higher residential density (Li, Fisher, Brownson & Bosworth, 2004; Rodriguez, Evenson,
Diez Roux & Brines, 2009), destinations such as stores, libraries, coffee shops (Michael,
Beard, Choi, Farquhar & Carlson, 2006; Michael, Green & Farquhar, 2005; Wang & Lee,
2009) within walking distance of their residences, and design features such as pleasant
surroundings, maintained sidewalks, and safety from crime (Li et al., 2004; Roman &
Chalfin, 2008; Wilcox, Bopp, Oberrecht, Kammerman & McElmurray, 2003) and traffic
(Gomez et al., 2010; Michael et al., 2005; Patterson & Chapman, 2003; Shumway-Cook et
al., 2003; Strath, Isaacs & Greenwald, 2007).

The impact of the neighborhood environment on walking may be heightened by vision,
hearing and musculoskeletal deficits which limit the ability of some older adults to negotiate
their environment (Frank, Engelke & Schmid, 2003). Mobility-limited older adults report
more difficulty walking in neighborhoods with sidewalks in poor repair than older adults
without mobility limitations (Clarke et al., 2008) and avoid obstacles such as curbs, and
walking on uneven or icy surfaces (Shumway-Cook et al., 2003). In contrast, neighborhood
environment has been associated with walking in older adults with normal lower-body
function, but not in older adults with poor lower-body function (Satariano et al., 2010).
Since the relationship between neighborhood factors and walking appears to be complex
(Satariano et al., 2010) and avoidance of walking due to neighborhood characteristics may
limit physical activity and hasten mobility decline (Balfour & Kaplan, 2002; Clarke &
George, 2005), further examination of these relationships is warranted.

Individual factors also may impact neighborhood walking. Self-efficacy, an individual’s
belief in his or her capability to perform a specific behavior (Bandura, 1997), has been
positively associated with walking (Lord, Weatherall & Rochester, 2010; Morris, McAuley,
& Motl, 2008; Rejeski, Ip, Marsh, Miller & Farmer, 2008) and negatively associated with
mobility limitations in older adults (Bean, Bailey, Kiely & Leveille, 2007; Motl & McAuley,
2010). Yet it is unclear how self-efficacy influences neighborhood walking in mobility-
limited older adults, or if distinct types of self-efficacy vary based on mobility status.
Mobility limitations may be present due to slowed gait, dizziness, or lower extremity pain,
stiffness, numbness, or weakness (Alexander & Goldberg, 2005); therefore, self-efficacy
related to gait, walking duration, overcoming barriers, and balance may be particularly
important for older adults with mobility limitations.

Outcome expectations are the belief that specific consequences are likely to occur in
response to a particular behavior (Bandura, 1997). In some studies, outcome expectations
have been associated with physical activity (Conn, 1998; Resnick, 2001) and walking
(McAuley et al., 2009), while others have found no association (Anderson, Wojcik, Winett
& Williams, 2006; Perkins, Multhaup, Perkins & Barton, 2008). Perceptions of negative
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outcomes of performing physical activity such as falling (Clark & Nothwehr, 1999), pain, or
worsening of a chronic condition (Gretebeck et al., 2007) may influence physical activity in
older adults (Resnick et al., 2006). Mobility-limited older adults perceive fewer positive
outcomes of regular physical activity than those without mobility limitations (Resnick,
Palmer, Jenkins & Spellbring, 2000), but little is known about the influence of outcome
expectations on neighborhood walking in older adults with mobility limitations, or if
outcome expectations differ by mobility status.

In order to plan effective strategies to increase physical activity (e.g. walking) and prevent
or slow the progression of mobility limitations, it is important to understand the factors that
impact neighborhood walking in older adults with and without mobility limitations. Guided
by Social Cognitive Theory (Bandura, 1997), the purpose of this study was to examine both
the neighborhood environment and individual factors (self-efficacy and outcome
expectations) that influence neighborhood walking duration in older adults with and without
mobility limitations. In Social Cognitive Theory (Figure 1), behavior is described as
dynamic and dependent on a continuing interaction among aspects of both the individual
(including self-efficacy and outcome expectations) and the environment (Bandura, 1997). In
this study, the behavior neighborhood walking was hypothesized to be influenced by
individual factors (outcome expectations and five types of self-efficacy relevant to
neighborhood walking), and the neighborhood environment, while controlling for
demographic factors (age, gender, race/ethnicity and education). The neighborhood
environment variable was operationalized using the “3 Ds” concept, including density,
destinations, and design (Cervero & Knockelman, 1996). In this model, design was
comprised of seven categories of neighborhood characteristics: neighborhood access, streets,
sidewalks, surroundings, traffic, crime (Saelens, Sallis, Black & Chen, 2003) and comfort
(Gallagher et al., 2010). Although relationships may exist between the individual factors
(self-efficacy, outcome expectations and mobility limitations), demographic factors, and the
environment (Balfour & Kaplan, 2002; Bandura, 1997; Resnick et al., 2000; Satariano et al.,
2010), these relationships were not tested in this study, and are represented in the model by
dashed arrows.

Method
Setting and Sample

Four hundred participants were recruited for this cross-sectional study from a database of
older adults who agreed to be contacted for research participation. Inclusion criteria included
being 60 years of age or older; living independently (e.g. not in a skilled nursing care
facility), ability to walk with or without an assistive device, and residence in an urban or
urbanized area as defined by the U.S. Census Bureau (2000).

After approval by the University Institutional Review Board, a cover letter describing the
study, informed-consent form, return envelope, and survey were mailed to potential
participants. Non-respondents received reminder postcards two weeks after the initial
mailing and telephone contacts two weeks later (Dillman, 2000). Of the 400 surveys mailed,
340 were returned, of which 14 were excluded due to participant ineligibility or
undeliverable or unusable surveys, resulting in a final sample size of 326 participants
(81.5% response rate).

The average time to complete the questionnaire was anticipated to be 60–90 minutes. To
limit burden and fatigue, participants were encouraged to complete the questionnaire in
multiple sittings, if necessary, rather than in one sitting. Additional strategies to limit
participant burden included using a large 14 font and adequate spacing between survey
items.
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Measures
Neighborhood walking was defined as weekly duration of walking within ½ mile of the
participant’s residence. Two items from the Neighborhood Physical Activity Questionnaire
(NPAQ) were used to measure neighborhood walking duration (Giles-Corti et al., 2006).
Participants were asked to estimate the time they spent walking (in hours and minutes) in
their neighborhoods each week for transportation, recreation, health or fitness. The
responses were summed for the total duration of neighborhood walking. Reliability has been
established for the 21- item NPAQ but not for physical activity subcomponents such as
neighborhood walking duration.

Neighborhood environment (the area within a 15-minute walk or ½ mile of the participants’
home) was measured using the Neighborhood Environment Walkability Scale (NEWS)
developed by Saelens, Sallis, Black and Chen (2003). Eight subscales of the NEWS were
used to measure the density, destinations and design components of the “3Ds” framework
(Cervero & Knockelman, 1996). Neighborhood density (concentration of buildings with
multiple residences such as apartment buildings) was measured with the 6-item residential
density subscale. Participants identified the frequency (none = 1 to all = 5) of specific types
of residences (ranging from single-family homes to apartment buildings more than 13 stories
tall) in their neighborhood. Item responses were weighted and summed to calculate the
subscale score with higher scores indicating higher residential density (Saelens, Sallis, Black
et al., 2003). Neighborhood destinations (neighborhood retail and services) were measured
with the 23-item land-use mix-diversity subscale. Participants reported the length of time
(from 1 to 30 minutes in 5-minute increments) to walk from their home to 23 different stores
and services (schools, grocery stores, banks, etc.). A mean score was calculated with higher
scores representing more stores and services within a shorter walking distance from the
participant’s home (Saelens, Sallis, Black et al., 2003). Neighborhood design was measured
with the remaining six NEWS subscales: land-use mix-access (access to services), street
connectivity, walking facilities (sidewalks), aesthetics (neighborhood surroundings),
pedestrian/traffic safety, and crime safety. A Comfort subscale (including places to rest and
use the bathroom) was added based on a preliminary study (Gallagher et al., 2010).
Responses for each of the subscales ranged from 1 = strong disagreement to 4 = strong
agreement that the characteristic was present in their neighborhood. Mean scores were
calculated for each of the subscales as well as a summary mean for neighborhood design;
higher scores reflected design characteristics more conducive to walking. Cronbach’s alpha
for the modified neighborhood design scale was .85.

Self-efficacy was measured with five self-efficacy scales specifically related to
characteristics (e.g., gait, balance, overcoming barriers) that may impact perceived
confidence of older adults participating in physical activity and walking. For each self-
efficacy scale item, participants rated their level of confidence (in 10% increments) on an
11-point scale (0% = not at all confident to 100% = highly confident). The 8-item Self-
efficacy for Walking Scale, (McAuley, Blissmer, Katula & Duncan, 2000) assessed
participant confidence in walking for increasing durations of time in 5-minute increments
from 0 to 40 minutes. The Self-efficacy for Physical Activity Barriers Scale (McAuley,
1992) measured confidence in performing moderate physical activity for 30 minutes five
days a week in the face of 16 barriers such as low energy, pain, boredom or care-giving
responsibilities. Confidence in the ability to navigate curbs, stairs, uneven surfaces and other
obstacles was evaluated with the 9-item Gait Efficacy Scale (McAuley, Mihalko &
Rosengren, 1997). The Activities-specific Balance Confidence Scale (Powell & Myers,
1995) measured confidence in maintaining balance under 16 circumstances such as
sweeping the floor or walking on an icy sidewalk. The Self-efficacy for Neighborhood
Barriers Scale, developed for this study, assessed confidence in walking for 10 or more
minutes in the face of eight neighborhood barriers identified in preliminary focus groups:
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unattractive surroundings; lack of places to walk to, rest, or use the bathroom; poor lighting;
poorly maintained sidewalks; heavy traffic; and crime or loose dogs (Gallagher et al., 2010).
A mean of the five scale scores was calculated for a total self-efficacy score. The
Cronbach’s alpha for the total scale in this study was .98.

The 19-item Multidimensional Outcome Expectations for Exercise Scale (Wojcicki, White
& McAuley, 2009) was used to measure outcome expectations. Participants rated on a 5-
point scale (1 = strongly disagree to 5 = strongly agree) how strongly they agreed that 30
minutes of moderate intensity physical activity five days per week would lead to specific
positive consequences (e.g. strengthening bones or muscles or improving mood). Because
negative outcomes also may influence physical activity in older adults (Resnick et al., 2006),
four negative outcomes were added to the scale: fear of falling or injury (Resnick et al.,
2006), pain (Gretebeck et al., 2007), worsening of a chronic condition (Gretebeck et al.,
2007; Resnick et al., 2006) and heart attack, chest pain or shortness of breath (Clark &
Norwehr, 1999). Negative items were reverse coded and a mean score that included the
positive and negative outcomes was calculated. A higher mean score indicated stronger
agreement that physical activity for 30 minutes five days per week would lead to positive
outcomes. The Cronbach’s alpha for the modified outcome expectations scale was .92.

Demographic variables included age, gender (male or female), education (high school, trade/
technical/business school or some college, bachelor’s degree, some graduate work, master’s
degree, advanced degree) and race. Due to the limited number of nonwhite participants, the
race variable was collapsed into white and nonwhite.

A cut-point on the Pepper Assessment Tool for Disability (PAT-D) was used to classify
mobility status (Rejeski, Ettinger, Schumaker, Burns & Elam, 1995). Participants rated their
level of difficulty (1 = no difficulty, 2 = a little difficulty, 3 = some difficulty, 4 = a lot of
difficulty, and 5 = unable to do) in performing eight mobility-related tasks in the last month,
walking one block, walking several blocks, climbing one flight of stairs, climbing several
flights of stairs, lifting or carrying a heavy object, lifting or carrying 10 pounds, and getting
in and out of a car (Rejeski et al., 1995). Two items were added, difficulty walking ½ mile
and difficulty running errands, due to their potential relevance to neighborhood walking. A
mean score was calculated for the modified PAT-D; higher scores indicated more difficulty
with a task. The Cronbach’s alpha for the scale in this study was .88. To determine mobility
status, participants with a mean PAT-D score below 1.33 (no difficulty with 2/3 or more of
the tasks and minimal difficulty with the remainder) were classified as not mobility-limited
(n=163), while those with a score of 1.33 or more (at least some difficulty with more than
1/3 of the tasks) were classified as mobility-limited (n=163).

Data Analysis
All statistical tests were conducted using SPSS (Version 19.0, SPSS Inc., Chicago, IL).
Following bivariate correlation analyses, t-tests and chi-square tests were conducted to
examine differences in the study variables. Multiple linear regression analyses were
conducted to examine the influence of 1) demographic characteristics (age, race, gender and
education), 2) individual factors (self-efficacy and outcome expectations), and 3)
neighborhood environment (neighborhood destinations and design) on neighborhood
walking duration in older adults with and without mobility limitations.

With the exception of 6.3% missing responses for the Self-efficacy for Physical Activity
Barriers Scale, no scales had more than 5% missing data. Due to the nonrandom nature of
the missing responses and the importance of retaining participants with a range of responses
on these variables, missing responses were imputed with the mean of each participant’s
nonmissing responses for that scale.
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Results
Sample characteristics are summarized in Table 1. The majority of the sample was white,
female, married, and retired, and most had earned a bachelor’s degree or higher. Mobility-
limited participants were significantly older than participants with no mobility limitations,
and were more likely to be female, widowed or divorced, work less than full-time, have
fallen in the last year and use an assistive device.

Pearson correlation coefficients among the variables are displayed in Table 2. With the
exception of density, all of the theoretical variables were significantly correlated with
neighborhood walking (r = .213 - .432, p < .05 or lower). Mobility limitations were
negatively correlated with neighborhood walking (r = -.338, p < .01). Pearson correlation
and simple linear regression analyses indicated that density was not significantly associated
with neighborhood walking or any other variables except design (r = .135, p < .05);
therefore, density was removed from further analyses.

Descriptive statistics and group comparisons of the variables for participants with and
without mobility limitations (Table 3) revealed that mobility-limited participants walked for
shorter durations in their neighborhoods (M = 49.63, SD = 80.16), ranging from 0 to 450
minutes/week. For those without mobility limitations, total neighborhood walking duration
ranged from 0 to 540 minutes/week (M = 128.83, SD = 129.74).

The mean total self-efficacy score for participants with mobility limitations was 52.92% and
77.27% for those without mobility limitations. In particular, mobility-limited participants
reported significantly lower confidence than participants without mobility limitations in
their ability to walk for increasing durations of time, perform physical activity for 30
minutes a day five times a week despite barriers, walk for ten minutes or more in their
neighborhoods despite neighborhood barriers, navigate curbs and other obstacles (gait self-
efficacy) or maintain balance under a variety of conditions. Mobility limited older adults had
remarkably low confidence in overcoming barriers to perform physical activity (M=29.32,
SD = 21.72) and walking for increasing durations of time (M= 36.95, SD = 33.75), and
moderate confidence in neighborhood walking given common barriers (M=50.69, SD =
28.24).

Mobility-limited participants were significantly less likely to agree that regular physical
activity for 30 minutes five times a week would lead to positive outcomes than participants
without mobility limitations. Mobility-limited participants also were more likely to perceive
negative outcomes from physical activity, including falling, pain, chest pain and worsening
of a chronic condition, than those without mobility limitations.

Although all participants reported pleasant neighborhood surroundings and safety from
crime in their neighborhoods, mobility-limited participants perceived their neighborhoods to
have significantly fewer destinations within walking distance, less access to services, poorer
sidewalk conditions, and less safety from crime and traffic than participants without
mobility limitations.

Multiple Linear Regression
In mobility-limited participants, demographic characteristics (Step 1) explained 5.2% of the
variance in neighborhood walking (Table 4). The addition of self-efficacy and outcome
expectations (Step 2) increased the explained variance by 12.2% (R2 = .174, p < .01), with
self-efficacy and gender significantly associated with neighborhood walking. The addition
of neighborhood destinations and design (Step 3) increased the explained variance in
neighborhood walking by 9.4% to (R2 = .268, p < .01), with neighborhood destinations
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exerting the most influence (β=.32, p < .001), followed by self-efficacy (β = .29, p < .01),
gender (β = .21, p < .01), and outcome expectations (β = .16, p < .05). Neighborhood design
did not independently contribute to the variance in neighborhood walking.

In participants without mobility limitations, demographic characteristics (Step 1) explained
10.0% of the variance in neighborhood walking (Table 4). The addition of self-efficacy and
outcome expectations (Step 2) increased the explained variance by 5.6% (R2 = .156, p < .
01): with self-efficacy and gender significantly associated with neighborhood walking. The
addition of neighborhood destinations and design (Step 3) increased the explained variance
by 5.6% (R2 = .212, p < .01) with self-efficacy exerting the most influence (β = .40, p < .05),
followed by gender and neighborhood design (β = .18, β = .17, p < .05 respectively).
Outcome expectations and neighborhood destinations did not independently contribute to
the variance in neighborhood walking.

Discussion
The purpose of this study was to examine the influence of individual factors and
neighborhood environment on neighborhood walking in older adults with and without
mobility limitations. Mobility-limited older adults walked fewer minutes per week,
perceived fewer neighborhood destinations to walk to and fewer neighborhood features that
promoted walking, and had lower self-efficacy and outcome expectations than older adults
without mobility limitations.

Neighborhood environment influenced neighborhood walking duration in both groups, but
the strength of the association and salient neighborhood characteristics differed by mobility
status. Neighborhood destinations were significantly associated with neighborhood walking
duration for mobility-limited participants, while design was influential for those without
mobility limitations. These differences may be related to the reasons for walking in these
groups. Neighborhood destinations may be more important for walking for transport than
walking for exercise in older adults (Pikora et al., 2006; Shigematsu et al., 2009), while
attractive neighborhood surroundings may be more important for walking for exercise
(Strath et al., 2007). Although mobility-limited older adults are less likely to walk for
exercise than older adults without mobility limitations (McAuley et al., 2009; Rasinaho,
Hirvensalo, Leinonen, Lintunen & Rantanen, 2006), mobility-limited older adults may
continue to walk for transport to nearby destinations, particularly if they do not drive.
Interventions that incorporate walking to neighborhood destinations may increase walking in
this group and help to prevent further declines in mobility.

Total self-efficacy and each of the five types of self-efficacy were significantly lower for
participants with mobility limitations than for those without. Mobility-limited participants
had very low confidence in their ability to walk for increasing durations of time and
overcome common barriers, as well as moderate gait and balance self-efficacy. In addition,
the mobility-limited participants walked significantly less time (< 1 hour/week) than older
adults without limitations (> 2 hours/week). These findings are consistent with other studies
of the general population of older adults. Higher physical activity levels have been
associated with confidence in overcoming barriers (Morris, McAuley & Motl, 2008; Wilbur,
Vassalo, Chandler, McDevitt & Miller, 2005), maintaining balance (McAuley et al., 2006;
Myers, Fletcher, Myers & Sherk) and walking for increasing durations of time (McAuley,
2007; McAuley et al., 1999), and self-efficacy related to gait has been associated with higher
gait speeds in older adults (McAuley & Konopack, 2006; Rosengren, McAuley & Mihalko,
1998; VanSwearingen et al., 2009). Thus, activities that improve functional ability
(Gretebeck et al., 2007), coordination (Protas & Tissier, 2009; VanSwearingen et al., 2009),
endurance and lower-extremity strength (Protas & Tissier, 2009), and skills for overcoming
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barriers (Chen, 2010; Resnick, 2002; van Stralen, de Vries, Mudde, Bolman & Lechner,
2011) may be particularly important for increasing self-efficacy and walking duration in
mobility-limited older adults.

Interestingly, neighborhood destinations and self-efficacy similarly influenced neighborhood
walking in mobility-limited participants. This is in contrast to previous studies of the general
older adult population which found that self-efficacy had a stronger influence on walking
than neighborhood environment (Hall & McAuley, 2010; Michael & Carlson, 2009; Nagel,
Carlson, Bosworth & Michael, 2008). This novel finding requires further examination,
particularly for older adults with mobility limitations. Neighborhood destinations (e.g.,
stores and restaurants) located within walking distance of the home may promote walking in
mobility-limited older adults, thereby potentially increasing self-efficacy through
performance of the behavior (Bandura, 1997). But, it is unclear how the location and kind of
neighborhood destinations as well as type of self-efficacy affect neighborhood walking for
older adults with mobility limitations. Given the very low level of walking for mobility-
limited older adults in this study, it is crucial to consider factors at both the environmental
and individual levels when designing physical activity (such as walking) interventions.

Additionally, mobility-limited participants, while more likely to have experienced a fall,
remained moderately confident in their ability to maintain balance or navigate walkways
under challenging conditions. This confidence may increase their risk of injury by exposure
to situations that increase fall risk (Bandura, 1997; Shumway-Cook et al., 2003).
Interventions that include identification of high-risk situations and strategies to avoid injury
may be particularly important for this group.

The influence of outcome expectations on physical activity in older adults has been mixed
(Conn, 1998; Perkins et al., 2008; Resnick, 2001), and in this study outcome expectations
influenced neighborhood walking only in mobility-limited older adults. Mobility-limited
participants had lower expectations of positive outcomes and higher expectations of negative
outcomes for performing regular physical activity. Older adults with mobility limitations
may believe that they are unable to achieve a level of walking adequate to result in positive
outcomes or may not initiate walking due to fear of negative outcomes such as pain
(Gretebeck et al., 2007) or falling (Murphy, Williams & Gill (2002). Interventions for
mobility-limited older adults should emphasize the positive outcomes possible with even
modest increases in walking (Simonsick et al., 2005) while assisting them in preventing or
overcoming negative outcomes such as injury, or unpleasant symptoms such as pain or
fatigue (Resnick, 2001).

Limitations
Limitations should be considered when interpreting the results of this study. The cross-
sectional design did not allow determination of causality. The sample included
predominantly well-educated white participants from the Midwest, limiting generalizability
of the findings. Subjective measures were used for neighborhood characteristics and
walking; future studies should include objective measures of each. Since some may consider
physical activity a socially desirable behavior, walking may have been over-reported,
although this is unlikely since a wide range of neighborhood walking durations were
reported. This study was conducted in the upper Midwest in late spring, and the results may
reflect seasonal variations in neighborhood walking. Future studies should be of longer
duration to capture seasonal differences. In addition, although neighborhood walking is a
convenient and important form of moderate physical activity for older adults, future studies
should examine other forms of physical activity (i.e. swimming, indoor walking, etc.) that
are safe, appropriate and enjoyable for older adults with varying levels of mobility
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limitations. The length of the survey may have led to participant fatigue; however, the
instructions recommended that the participant complete the survey in more than one sitting
if desired to reduce fatigue.

Given the low level of walking in the mobility-limited older adults in this study, it is
important to examine additional factors at both the individual and neighborhood
environment levels that influence neighborhood walking and other forms of physical activity
in this group. Cognition was not directly measured in this study and would be valuable to
include in future studies. Other factors might include medication use, pain, fatigue, climate
and the presence of popular neighborhood destinations as well as parks and walking trails
within walking distance.

Conclusion
This study extends previous research in physical activity, aging and theory by using Social
Cognitive Theory to examine the association between neighborhood environment, five types
of self-efficacy, outcome expectations, and neighborhood walking in older adults with and
without mobility limitations. Few studies have examined the influence of both the individual
and neighborhood environment factors on walking in older adults and none have specifically
examined neighborhood walking in older adults with and without mobility limitations.
Results from this study indicated that older adults with mobility limitations walk in their
neighborhoods for much shorter durations of time, have lower self-efficacy and fewer
perceptions of positive outcomes from physical activity, and are more likely to walk in their
neighborhood if stores, friends’ houses and other destinations are present. Interventions for
older adults with mobility limitations should focus on 1) incorporating neighborhood
destinations, 2) increasing self-efficacy, 3) managing barriers to physical activity, 4)
preventing or treating negative outcomes or unpleasant symptoms, and 5) emphasizing
positive outcomes that may ensue from even modest increases in activity.
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Figure 1.
Theoretical model PA = physical activity
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Table 1

Sample Characteristics and Mean Comparisons by Mobility Status

Characteristic Total Sample
Frequency (%)

n = 326

No mobility limitations
Frequency (%)

n = 163

Mobility limitations
Frequency (%)

n = 163

p value

Age in years: M (SD) (n = 321) 76.1 (8.34) 73.6 (7.93) 78.7 (7.96) < . 001a

  60–69 years 78 (24.3) 52 (32.1) 26 (16.4)

  70–79 years 117 (36.4) 71 (43.8) 46 (28.9)

  80–89 years 111 (34.6) 36 (22.2) 75 (47.2)

  90–99 years 15 (4.7) 3 (1.9) 12 (7.5)

Gender (n = 322) .03b

  Male 106 (32.9) 63 (38.9) 43 (26.9)

  Female 216 (67.1) 99 (61.1) 117 (73.1)

Marital status (n = 323) .001b

  Single 17 (5.3) 5 (3.1) 12 (7.5)

  Married 192 (59.4) 114 (69.9) 78 (48.8)

  Widowed 73 (22.6) 25 (15.3) 48 (30.0)

  Divorced/Separated/Other 41 (12.7) 19 (11.7) 22 (13.8)

Ethnicity (n = 320) ns b,c

  White 302 (94.4) 150 (93.2) 152 (95.6)

  Black 9 (2.8) 4 (2.5) 5 (3.1)

  Asian American 5 (1.6) 4 (2.5) 1 (0.6)

  Other 4 (1.3) 3 (1.9) 1 (0.6)

Highest level education (n = 322) nsb

  HS graduate 31 (9.6) 12 (7.4) 19 (11.9)

  Trade/college 77 (23.9) 32 (19.8) 45 (28.1)

  Bachelor’s degree 52 (16.1) 31 (19.1) 21 (13.1)

  Some graduate work 26 (8.1) 15 (9.3) 11 (6.9)

  Master’s degree 92 (28.6) 49 (30.2) 43 (26.9)

  Advanced degree 44 (13.7) 23 (14.2) 21 (13.1)

Living arrangement (n = 322) nsb

  House/apartment 304 (94.4) 156 (96.3) 148 (92.5)

  Senior housing 17 (5.3) 6 (3.7) 11 (6.9)

  Relative’s home 1 (0.3) 0 (0) 1 (0.6)

Employment status (n = 322) .001b

  Work full-time 29 (9.0) 24 (14.7) 5 (3.1)

  Work part-time 39 (12.1) 19 (11.7) 20 (12.6)

  Homemaker 13 (4.0) 5 (3.1) 8 (5.0)

  Retired 207 (64.3) 98 (60.1) 109 (68.6)
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Characteristic Total Sample
Frequency (%)

n = 326

No mobility limitations
Frequency (%)

n = 163

Mobility limitations
Frequency (%)

n = 163

p value

  Volunteer 34 (10.6) 17 (10.4) 17 (10.7)

Use of assistive device outside the
home

57 (17.5) 9 (5.5) 48 (29.4) .001b

History of a fall within the last year 108 (33.1) 42 (25.8) 66 (40.5) .005b

a
t-test,

b
χ,2

c
category collapsed into white and nonwhite.
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Table 3

Descriptive Statistics of Theoretical Variables and Comparison between Groups Theoretical Variables

Variable Mobility
limitations

n = 163

No
mobility

limitations
n = 163

t-value

M (SD) M (SD)

Neighborhood walking
(minutes/week)

49.63
(80.16)

128.83
(129.74)

−6.63***

SE totalª 52.92
(21.04)

77.27
(13.56)

−12.42***

  SE walking durationb 36.95
(33.75)

77.84
(27.26)

−12.01***

  SE physical activity
  barriersb

29.32
(21.72)

51.40
(25.51)

−8.78***

  SE neighborhood
  barriersb

50.69
(28.24)

68.01
(25.04)

−5.84***

  SE gaitb 71.84
(26.85)

95.33
(7.46)

−10.76***

  SE balanceb 75.49
(41.49)

92.87
(10.32)

−9.29***

Outcome expectations 3.73 (.60) 4.06 (.50) −5.35***

Neighborhood
environment

  Destinations 1.80 (.62) 2.11 (.64) −4.39***

  Designc 2.64 (.47) 2.81 (.43) −3.49**

    Access to servicesd 2.02 (.88) 2.39 (.98) −3.74***

    Neighborhood
    streetsd

2.59 (.86) 2.64 (.82) ns

    Neighborhood
    sidewalksd

2.72 (1.08) 3.0 (1.0) −2.31*

    Neighborhood
    surroundingsd

3.37 (.55) 3.46 (.50) ns

Crime safetyd 3.32 (.48) 3.47 (.37) −3.14**

    Pedestrian/Traffic
    safetyd

2.73 (.66) 3.02 (.60) −4.15***

Comfortd 1.64 (.70) 1.67 (.68) ns

Note. SE = Self-efficacy

a
total SE scale;

b
SE subscale;

c
total Design scale;

d
Design subscale

*
p < .05.
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**
p < .01.

***
p < .001.
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Table 4

Multiple Linear Regression Results for Predicting Neighborhood Walking in Older Adults with and without
Mobility Limitations

Older adults with mobility limitations
(n = 163)

Older adults without mobility limitations
(n = 163)

R2 β1 β2 β3 R2 β1 β2 β3

Demographic Characteristics .052 .100

  Age -.153 .029 .058 -.038 .029 .028

  Gender .112 .168* .211** .054 .189* .179*

  Race .092 .137 .107 -.020 .051 .052

  Education .015 -.012 -.026 -.053 -.064 -.092

Individual Variables .174** .156**

  Outcome Expectations .126 .156* -.029 -.047

  Self-Efficacy .329*** .298** .420*** .403***

Neighborhood Environment .268** .212**

  Neighborhood Destinations .318*** .096

  Neighborhood Design -.004 .174**

Note. β1= standardized coefficient, first step, β2= standardized coefficient, second step, β3= standardized coefficient, third step

*
p < .05.

**
p <.01.

***
p < .001 (two-tailed test)
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