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Abstract

Objective: This study examined mobility, self-efficacy, outcome expectations, neighborhood (density,
destinations, and design), and neighborhood walking in older men (n = 106, 60-99 years, M = 76.78, SD = 8.12)
and women (n = 216, 60-99 years, M = 75.81, SD = 8.46). Method/Results: In hierarchical regression, the
variables explained 32% of the variance in neighborhood walking in men (p < .001) and 27% of the variance in
women (p < .01). Self-efficacy (β = .49, p < .01), density (β= .22, p < .05), and design (β= .21, p = .05) were
associated with walking in men. Significant design characteristics included sidewalks (β= .25, p < .05) and crime
(β= .36, p < .01). In women, self-efficacy (β= .48, p < .001) and destinations (β= .15, p < .05) were associated with
walking. Walking was associated with self-efficacy for walking despite individual barriers in women (β= .38, p <
.001) and neighborhood barriers in men (β= .30, p < .05). Conclusion: Walking interventions targeting older
women should incorporate local destinations. In older men, interventions should consider neighborhood

sidewalk design and crime. Walking interventions for all older adults should include enhancement of selfefficacy, but gender differences may exist in the types of self-efficacy on which to focus.

Keywords

walking, neighborhood environment, self-efficacy
Mobility limitations predict future disability and impact older adults’ ability to live independently (Studenski,
2005). But mobility limitations differ by gender: More women report difficulty walking 1/4 mile than men
(Centers for Disease Control and Prevention, 2009), and women perform more poorly on measures of
physical function (Peiffer et al., 2010). Women are more likely than men to experience moderate to severe
disability and to transition from no disability to mild disability, but this difference is explained in part by lower
rates of physical activity in women (Gill, Gahbauer, Lin, Han, & Allore, 2013).Regular physical activity helps to
maintain walking ability (Simonsick, Guralnik, Volpato, Balfour, & Fried, 2005), and prevent gait- and
mobility-related disability in older adults (Alexander & Goldberg, 2005). But 52% of older adults engage in no
leisure time physical activity, and physical activity levels are even lower in women (Hughes, McDowell, &
Brody, 2008).
Neighborhood walking is a particularly convenient form of physical activity (King, 2001). Older adults who walk
in their neighborhoods are more likely to meet the recommended 150 min of physical activity per week (Nelson
et al., 2007), and trip frequency to neighborhood destinations is associated with higher levels of physical
activity (Davis et al., 2011).This suggests that neighborhood walking is an important contributor to total
physical activity in older adults. But little is known about how specific individual and neighborhood factors that
may influence neighborhood walking differ between men and women. The purpose of this study was to
compare the relationship between individual factors (self-efficacy, outcome expectations, and mobility
limitations), neighborhood factors (density, destinations, and design), and neighborhood walking in older men
and women.

Theoretical Framework
Social Cognitive Theory, in which behavior is described as dynamic and dependent on a reciprocal interaction
among individual and the environmental factors (Bandura, 1997), was the basis for the theoretical framework
for this study (Figure 1). Individual factors in Social Cognitive Theory include self-efficacy (belief in ability to
perform a behavior), outcome expectations (belief that certain positive or negative consequences are likely to
occur from a particular behavior), and demographic characteristics such as age and gender (Bandura, 1997).
Mobility limitations were included as an individual factor in this study. The environment was operationalized
using the “3 Ds” concept, including density, destinations, and design (Cervero & Knockelman, 1996). Design
included seven categories of neighborhood characteristics that may influence neighborhood walking:
neighborhood access, streets, sidewalks, surroundings, traffic, crime, and comfort (Gallagher et al.,
2010; Saelens, Sallis, Black, & Chen, 2003).

Figure 1. Theoretical model.

Background and Significance

Walking and physical activity are influenced by both individual and environmental/neighborhood factors (Nagel,
Carlson, Bosworth, & Michael, 2008; Satariano & McAuley, 2003). The influence of the neighborhood
environment on walking may be heightened in older adults who have hearing, vision, or musculoskeletal
limitations (Clarke, Ailshire, Bader, Morenoff, & House, 2008; Frank, Engelke, & Schmid, 2003). Individual
factors that may impact walking include gender (Conn, Burks, Pomeroy, Ulbrich, & Cochran, 2003), selfefficacy and outcome expectations (Resnick & Nigg, 2003), and mobility limitations (Shumway-Cook et al.,
2003). Avoidance of walking may reduce older adults’ opportunities for regular physical activity, increasing their
risk of developing mobility limitations or disability (Balfour & Kaplan, 2002; Clarke & George, 2005).
Identification of these factors, particularly those that are amenable to change, is critical for developing
interventions and policies that will advance older adult health (Yen, Michael, & Perdue, 2009).

Neighborhood Environment

Neighborhood aesthetics, sidewalks, lighting, traffic, perception of neighborhood crime, and the presence of
desired destinations within walking distance may be particularly relevant to walking in older adults
(Cunningham, Michael, Farquhar, & Lapidus, 2005; Strath, Isaacs, & Greenwald, 2007). Some
neighborhood factors such as adequate lighting, crosswalk speed, curbs or uneven surfaces, and other factors
that may increase the risk of falls or injury are especially pertinent for older adults with mobility limitations
(Shumway-Cook et al., 2003). Women perceive their environment as less conducive to physical activity than
men (Lee, 2005), but little is known about gender differences in the influence of specific neighborhood factors.

Individual Factors

Self-efficacy is the confidence in the ability to perform a specific behavior (Bandura, 1997). Several types of
self-efficacy have been associated with physical activity or walking in older adults and may be particularly
relevant to neighborhood walking. These include self-efficacy for (a) overcoming individual physical activity
barriers (Conn et al., 2003; Morris, McAuley, & Motl, 2008), (b) overcoming neighborhood barriers
(Gallagher et al., 2012), (c) walking duration (Gallagher, Clarke, Ronis, Cherry, & Gretebeck,
2014; McAuley et al., 2007), (d) balance (McAuley et al., 2007; Myers, Fletcher, Myers, & Sherk, 1998),
and (e) gait and safe navigation of obstacles (McAuley, Mihalko, & Rosengren, 1997, McAuley et al., 2006).
Outcome expectations are the beliefs that positive or negative consequences are likely to occur in response to a
particular behavior in a specific situation (Bandura, 1997; Umstattd & Hallam, 2007). While older adults hold
lower outcome expectations than younger adults (Conn, 1998; Netz & Raviv, 2004; Resnick, Palmer,

Jenkins, & Spellbring, 2000), the evidence on their influence on physical activity in older adults is mixed
(Conn, 1998; McAuley et al., 2009; Perkins, Multhaup, Perkins, & Barton, 2008; Resnick, 2001). Outcome
expectations related to health are often cited by older adults (Brassington, Atienza, Perczek, DiLorenzo, &
King, 2002; Wilcox, Castro, & King, 2006).
Mobility in older adults may be complicated by slow gait, pain, dizziness, numbness, and weakness (Alexander
& Goldberg, 2005). Walking is often the first activity to be limited in older adults, particularly if there are
difficulties with strength or balance, which may lead to further mobility decline (Bialoszewski et al., 2008; Hill,
Schwarz, Kalogeropoulos, & Gibson, 1996).

Demographic Factors

Physical activity, self-efficacy, and outcome expectations related to physical activity, are lower in women than in
men (Netz & Raviv, 2004), and may have a reciprocal relationship (Resnick et al., 2000). Gender may not
independently influence physical activity in older women, but self-efficacy may mediate its influence; for
example, women with lower self-efficacy are less physically active (Resnick et al., 2000).

Summary

Factors in the individual and the neighborhood environment may influence walking in older adults. Although a
few studies have examined both individual and environmental influences on walking in older adults (Carlson et
al., 2012; Gallagher et al., 2012; Michael & Carlson, 2009; Nagel et al., 2008) none were identified that
compared the associations between neighborhood environmental factors, individual factors (psychosocial
factors and mobility limitations), and neighborhood walking in older men and women.

Method
Setting and Sample

Recruitment for this cross-sectional study began after approval by the University Institutional Review Board.
Inclusion criteria included (a) residence in an urban area, (b) aged 60 years or older, (c) living independently
(e.g., not in a skilled nursing care facility), and (d) able to walk with or without an assistive device. Participants
were recruited from a database of older adults receiving health care from a large academic health system and
who had agreed to be contacted for research participation. Within the database of 950 older adults, 400
individuals were identified as both potentially eligible for the study and not involved in a conflicting research
study. Surveys with cover letters explaining the study, informed consent forms and return envelopes were sent
to the potential participants. Two weeks after the survey was mailed, a reminder postcard was sent to those
who had not yet responded; 2 weeks later, a reminder phone call was placed to those who had still not
responded (Dillman, 2000). No incentives were provided. Of the 400 surveys mailed, 340 were returned.
Fourteen were excluded due to ineligibility, death, or undeliverable or unusable surveys, with a final sample size
of 326 participants.

Measures
Neighborhood walking

The measures used in this study have been described in more detail elsewhere (Gallagher et al., 2012).
Neighborhood walking (weekly duration in minutes) was measured with two walking items from the
Neighborhood Physical Activity Questionnaire (NPAQ) developed by Giles-Corti and colleagues (2006). The
neighborhood walking score was calculated by summing total minutes in a usual week the participant walked in

their neighborhood for transportation or for recreation/exercise. Reliability has been established for the 21-item
NPAQ but not for subcomponents such as neighborhood walking duration (Giles-Corti et al., 2006).

Neighborhood environment

Neighborhood environment was defined as the area within one-half mile or a 15-min walk from the home of the
participant (Michael, Beard, Choi, Farquhar, & Carlson, 2006; Saelens et al., 2003). The neighborhood
environment was conceptualized within the context of the “3 Ds” of the built environment outlined by Cervero
and Knockelman (1996): density, destinations, and design. Participants’ perception of their neighborhood
environment was measured with the Neighborhood Environment Walkability Scale (NEWS) developed
by Saelens and colleagues (2003). The measure is described in detail elsewhere (Gallagher et al., 2012).
Neighborhood density was measured with the 6-item residential density subscale, which measures the presence
of neighborhood residences with variable densities (e.g., single-family homes, apartment buildings, etc.); higher
numbers indicate higher population density. Neighborhood destinations were measured with the 23-item
Diversity subscale that measures how long it takes to walk (ranging from 1-30 min in 5-min increments) from the
participant’s residence to local stores and facilities (grocery stores, hardware stores, post office, library, park,
etc.). A mean score was calculated, with higher scores indicating the presence of more stores and facilities
within a shorter walking distance from the participant’s home (Saelens et al., 2003). Cronbach’s alpha for the
subscale was .86 in this study.
The remaining NEWS subscales were used to measure neighborhood design: access to services, street
connectivity, walking facilities, neighborhood surroundings, traffic safety, and crime safety. Two items,
neighborhood places to rest and to use the bathroom, were added based on preliminary focus group results, for
a new subscale, comfort (Gallagher et al., 2010). Mean scores were calculated for each subscale; a higher
number indicated the presence of neighborhood characteristics supporting walking (range = 1 [strong
disagreement] to 4 [strong agreement]). A summary mean of the subscales also was calculated; Cronbach’s
alpha was .85.

Mobility limitations
Mobility limitation was defined in this study as difficulty or inability to walk a short distance with or without use
of an assistive device (Rejeski et al., 2008). Mobility limitations were measured with the mobility subscale from
the Pepper Assessment Tool for Disability (PAT-D) scale. In the PAT-D Mobility subscale, the participant reports
level of difficulty (range = 1-5) in performing specific mobility-related activities in the last month: walking one
block, walking several blocks, lifting heavy objects, carrying a 10-pound bag of groceries, climbing one flight of
stairs, and climbing several flights of stairs (Rejeski, Ettinger, Schumaker, Burns, & Elam, 1995). Two items
were added to the scale due to relevance to neighborhood walking: difficulty walking 1/2 mile and difficulty
running errands. A higher score indicates more difficulty. The Cronbach’s alpha for the modified PAT-D scale in
this study was .88.

Self-efficacy
A measure based on an index of five different types of self-efficacy was used to measure total self-efficacy.
These measures were selected due to their potential relevance to walking in older adults: the Self-Efficacy for
Walking Scale, Self-Efficacy for Physical Activity Barriers Scale, Self-Efficacy for Neighborhood Barriers Scale, Gait
Efficacy Scale, and Activities-Specific Balance Confidence Scale. The Self-Efficacy for Walking Scale (McAuley,
Blissmer, Katula, & Duncan, 2000) measures confidence in walking at a moderately fast pace at 5-min
intervals from 5 min to 40 min. The Self-Efficacy for Physical Activity Barriers Scale measures confidence in
engaging in exercise or physical activity 5 times a week for the next 3 months in the face of certain individual
barriers, such as lack of time, poor weather, pain, and so on (McAuley, 1992). The Self-Efficacy for

Neighborhood Barriers Scale was developed for this study and measures self-efficacy for walking for at least 10
min at a time in the presence of neighborhood characteristics identified by older adults as barriers to walking:
inadequate lighting, inclement weather, lack of or poorly maintained sidewalks, nowhere to walk to,
unattractive scenery, lack of safety due to loose dogs or crime, heavy traffic, and lack of places to rest or use the
bathroom (Gallagher et al., 2010). The Gait Efficacy Scale (McAuley et al., 1997) measures individuals’
confidence in their ability to negotiate stairs, objects, and other situations commonly encountered in outdoor
walking. For each item, participants rate their confidence to successfully navigate obstacles such as walking up
or down a flight of stairs or stepping over an object in their path. The Activities-Specific Balance Confidence
Scale measures participants’ confidence in their ability to maintain balance while performing certain activities,
such as walking up a flight of stairs, reaching for a can on a shelf at eye level, or walking on an icy sidewalk
(Powell & Myers, 1995).
For each measure, participants reported their confidence on a scale comprised of 10-point increments ranging
from 0% (not at all confident) to 100% (highly confident) in their ability to perform the behavior. A mean score
was calculated for each of the scales, and the total self-efficacy score was calculated from the mean score of all
five self-efficacy scales. A higher score indicates more confidence in ability to perform the behavior or to
maintain balance under given situations. Cronbach’s alpha ranged from .91 to .98 for the individual scales, and
was .98 for the total self-efficacy scale. For parsimony, we include the total self-efficacy score in all models, but
report on differences found using the subscales in the text.

Outcome expectations
Outcome expectations were measured with the Multidimensional Outcome Expectations for Exercise Scale
(MOEES) developed by Wójcicki, White, and McAuley (2009). The MOEES is a 19-item scale in which
participants rate their agreement that 30 min of physical activity on 5 days per week would lead to outcomes
such as improved health, weight loss, or social life. A mean score was calculated for the scale; higher scores
indicate higher expectations of positive outcomes from engaging in regular physical activity. The Cronbach’s
alpha for the scale was .92.

Demographic characteristics
Demographic characteristics measured included gender, race/ethnicity (Black/African American, Asian
American/Pacific Islander, White/Caucasian, Hispanic, American Indian/Native American, or Other), education
(less than high school; high school graduate; some college or trade, business, or technical school; associate’s
degree; bachelor’s degree; graduate degree). Race was collapsed into White/non-White due to few non-White
participants.

Data Analysis
SPSS (Version 21.0. SPSS Inc., Chicago, IL) was used to conduct the statistical tests. Bivariate correlation analyses
examined associations between the variables; and t tests and chi-square tests were used to identify differences
in the study variables between men and women. Hierarchical multiple linear regression was conducted to
examine the impact of (a) demographic characteristics, (b) mobility limitations, (c) psychosocial factors (selfefficacy and outcome expectations), and (d) neighborhood environment on neighborhood walking duration in
men and women. Missing responses were imputed with the mean of each participant’s nonmissing responses
for that scale. Except for the Self-Efficacy for Physical Activity Barriers Scale, no scales had more than 5% missing
data.

Results

The sample was predominantly female, White, retired, and college-educated (Table 1). More than one third of
the sample reported a fall in the last year. Women walked in their neighborhoods about 10 min more than men,
but this was not statistically significant. Men engaged in significantly more moderate and vigorous physical
activity (excluding walking) than women. Walking made up a larger proportion of total physical activity in
women than in men.

Table 1. Sample Characteristics and Variable Means.
Variable
Men (n = 106) M (SD) or ƒ (%) Women (n = 216) M (SD) or f (%)
Age
76.78 (8.12)
75.81 (8.46)
Marital status
Single
6 (6%)
51 (24%)
Married
89 (84%)
103 (48%)
Widowed
11 (10%)
62 (28%)
Ethnicity
White
99 (96%)
203 (96%)
Black/Other
4 (4%)
8 (4%)
Education***
High school
6 (4%)
25 (12%)
Some college/bachelor’s
52 (50%)
112 (52%)
Graduate school
48 (46%)
78 (36%)
History of a fall
39 (37%)
67 (31%)
Mobility**
1.49 (0.72)
1.75 (0.92)
Self-efficacy (mean of five scales)*** 72.05 (20.04)
61.82 (21.47)
Outcome expectations
3.94 (0.53)
3.87 (0.59)
Density
204.09 (53.82)
205.84 (39.58)
Destinations*
2.06 (0.62)
1.90 (0.65)
Design (NEWS)
Access
2.27 (0.99)
2.17 (0.93)
Street design
2.60 (0.79)
2.62 (0.87)
Sidewalks
2.88 (1.08)
2.85 (1.06)
Aesthetics
3.55 (0.49)
3.41 (0.54)
Comfort
1.74 (0.70)
1.62 (0.69)
Traffic
2.94 (0.63)
2.85 (0.66)
Crime
3.41 (0.43)
3.37 (0.44)
Neighborhood walking (minutes)
82.71 (112.39)
92.21 (115.48)
Nonwalking physical activity
36.86 (57.13)
22.76 (19.69)
Note. NEWS = Neighborhood Environment Walkability Scale. *p < .05. **p < .01. ***p < .001.

Descriptive statistics and group comparisons (Table 1) indicated that mean scores for total self-efficacy (t =
4.10, p < .001) and for each type of self-efficacy were significantly lower for women than men. Women were
significantly less confident than men in their ability to walk for increasing durations of time (t = 2.35, p < .05),
walk in their neighborhoods in the face of neighborhood (t = 4.51, p < .001) or personal barriers (t = 3.06, p <
.01), safely navigate common obstacles (t = 4.39, p < .001), and maintain balance (t = 3.23, p < .01; results not
shown). No significant difference in outcome expectations was found between men and women. Men were
slightly more likely to report the presence of destinations within walking distance; however, although

statistically significant, the difference in perception was very small. No significant differences in perception of
neighborhood density or design characteristics were found between men and women.

Linear Regression

Hierarchical regression (Table 2) revealed that the total model explained 27% of the variance in neighborhood
walking in women (p < .01), and 32% of the variance in men (p < .001). In women, demographic characteristics
(Model 1a) explained 5% of the variance (p < .01) in neighborhood walking, with only age significant (β= .22, p <
.01). Mobility limitations (Model 2a) added 9% to the explained variance, but became nonsignificant once total
self-efficacy and outcome expectations were entered into the model (Model 3a). Total self-efficacy and outcome
expectations added an additional 9% to the explained variance. Within total self-efficacy, only self-efficacy for
walking despite individual barriers was significant (β= .38, p < .001). The addition of neighborhood environment
(density, destinations, and design) explained an additional 4% of the variance in neighborhood walking (Model
4a). In the final model, total self-efficacy (β = .48, p < .001) and neighborhood destinations (β = .15, p < .05) were
significantly associated with neighborhood walking. Neighborhood design and destinations did not significantly
contribute to the explained variance in neighborhood walking.

Table 2. Multiple Linear Regression Results for Neighborhood Walking (Minutes) in Older Adult Men and Women.

Demographic
characteristics
Age (years)
Race
Education
Mobility
Self-efficacy
Outcome
expectations
Neighborhood Density
Destinations

Women (n =
216)
Model 1a
[95% CI]
.22* [−4.88,
−1.23]
.00
[−57.59,
57.20]
−.00
[−9.96, 9.58]

Model 2a
[95% CI]

Model 3a
[95% CI]

Model 4a
[95% CI]

.08
[−2.99, 0.88]
.00
[−55.94,
53.47]
−.02
[−10.70,
7.94]
−.34**
[−60.13,
−24.68]

.01
[−1.73, 2.11]
.06
[−26.72,
80.35]
−.01
[−9.28,
27.45]
.02
[−22.25,
27.45]
.49***
[1.56, 3.67]
.04
[−18.83,
34.52]

.03
[−1.51, 2.35]
.05
[−32.50,
73.37]
−.01
[−9.77, 7.87]
.06
[−17.37,
31.87]
.48***
[1.56, 3.64]
.05
[−15.83,
36.72]
.04
[−0.25, 0.47]
.15*
[1.46, 49.89]

Men (n =
106)
Model 1b
[95% CI]
−.12
[4.33, 1.13]
.05
[−62.68,
103.26]
.00
[−13.51,
13.46]

.07
[−16.72,
52.69]
2
R
.05*
.14***
.23***
.27**
Note. CI = confidence interval; β = standardized coefficient. *p < .05. **p < .01. ***p < .001.

Model 2b
[95% CI]

Model 3b
[95% CI]

−.08
[−2.95, 2.72]
.04
[−62.31,
98.18]
−.05
[−16.68,
9.84]
−.29*
[−78.01,
−13.83]

.05
−2.12, 3.43]
.08
[−45.85,
110.04]
−.09
[−19.02,
6.72]
.09
[−35.17,
62.64]
.49**
[.880, 4.58]
.04
[−35.06,
50.37]

.09***

.17***

Design

.02

Model 4b
[95% CI]
.11
−1.05, 4.24]
.07
−42.59,
101.77]
−.13
[−21.15,
2.86]
.09
[−31.75,
58.79]
.49**
[.97, 4.47]
−.02
[−45.67,
35.13]
.22*
[0.08, 0.83]
.13
[−14.07,
59.84]
.21*
[1.49,
103.02]
.32***

In men, demographic characteristics (Model 1b) contributed 2% to the explained variance (nonsignificant). As
with women, mobility limitations were significantly associated with neighborhood walking when first entered
into the model (Model 2b), and explained an additional 7% (p < .001) of the variance. Self-efficacy and outcome
expectations (Model 3b) explained an additional 8% (p < .001) of the variance. Within total self-efficacy, only
self-efficacy for neighborhood barriers was significant (β= .30, p < .05). Finally, the addition of neighborhood
environment (Model 4b) added 15% (p < .001) to the explained variance. In this final model, only self-efficacy (β
= .49, p < .01), neighborhood density (β = .22, p < .05), and neighborhood design (β = .21, p = .05) were
significantly associated with neighborhood walking. Significant design characteristics in men included
neighborhood sidewalks (β = −.25, p< .05), and crime (β = .35, p< .01). Despite the significant differences
observed between women and men in total self-efficacy as well as in each of the five types of self-efficacy,
gender did not moderate the relationship between total self-efficacy and neighborhood walking.
Neighborhood walking in this study included walking for both transportation and recreation. No significant
difference in the duration of transportation and recreational walking was found between men and women but
differences existed in the relationship between self-efficacy and each type of walking. The model explained 23%
of the variance in neighborhood recreational walking in both men and women. Self-efficacy predicted
neighborhood recreational walking in both men (β = .44, p = .008) and women (β = .52, p = .000). For
transportation walking, the model explained 20% of the variance in women and 30% in men. Neighborhood
transportation walking was significantly predicted only by neighborhood destinations (β = .38, p < .001) in
women and by neighborhood density (β = .44, p < .001) in men (results not shown).

Discussion
This study compared the relationship between individual factors (self-efficacy, outcome expectations, and
mobility limitations), neighborhood factors (density, destinations, and design), and neighborhood walking
duration in older men and women. In women, the presence of local destinations was associated with
neighborhood walking, while in men neighborhood density and design characteristics were significant. Total selfefficacy was significantly associated with neighborhood walking in both men and women, but the type of selfefficacy differed by gender. In women, self-efficacy for individual physical activity barriers was associated with
neighborhood walking duration; in men, self-efficacy for neighborhood barriers was significant.

Neighborhood Environment

Neighborhood characteristics which encourage walking, including neighborhood aesthetics, lighting, maintained
sidewalks, and safety from traffic and crime have been associated with walking in older adults (Cunningham et
al., 2005). This study added to the evidence that neighborhood environment influences walking duration,
specifically neighborhood sidewalk design and crime. The work of Panter, Jones, van Sluijs, Griffin, and
Wareham (2011) supported the relationship between population density and commuting by walking in men. In
addition, those who walk more than 150 min per week are more likely to perceive their environment as
pleasant, safe, and a place for social interaction (Bird et al., 2010). In contrast, Bassett, Wyatt, Thompson,
Peters, & Hill (2010) found that while men take more steps per day than women, the number of steps taken
was not associated with living environment in either sex. However, this study included adults above 18 years
and was not limited to older adults.
Women report fewer personal and environmental factors conducive to physical activity (Lee, 2005). But in this
study, destinations within walking distance were associated with both total neighborhood walking and
transportation walking in women, although neighborhood design characteristics were not. The most commonly
cited destination for women was a friend’s house, which may provide both a destination and social support.

Social support has been associated with physical activity in women (Carlson et al., 2012) but was not measured
in this study. Future research should further examine the reason for walking as well as the role of social support.
In contrast, total neighborhood walking in men was influenced by neighborhood density and design, while
transportation walking was influenced only by density. Men who walk for exercise may choose to walk only in an
environment with characteristics—such as sidewalks and low crime—that are conducive to walking, particularly
if they have access to other forms of physical activity. For men who walk for transportation, neighborhoods with
higher density may offer more opportunities for this type of walking (Panter et al., 2011).

Self-Efficacy and Outcome Expectations

In women, total self-efficacy explained 27% of the variance in neighborhood walking duration, while it explained
32% in men. This relationship between self-efficacy and walking is consistent with the literature (Conn,
1998; Gallagher et al., 2012; Michael & Carlson, 2009; Nagel et al., 2008; Resnick, 2001), but it is
interesting to note the differences in relevant types of self-efficacy.
In women, only self-efficacy for physical activity barriers was significantly associated with neighborhood walking
duration; self-efficacy for neighborhood barriers was not. The relationship between self-efficacy for physical
activity barriers and walking is supported in the literature (Conn et al., 2003; Morris et al., 2008). In contrast,
in men, only self-efficacy for neighborhood barriers was significantly associated with neighborhood walking,
although self-efficacy for physical activity barriers trended toward significance. Self-efficacy for neighborhood
barriers has been found to be significantly associated with neighborhood walking in older adults with mobility
limitations living in the community (Gallagher et al., 2012). Women in this study reported more mobility
limitations than men, but no differentiation was made in analysis between women with and without mobility
limitations. It also is interesting to note the significance of self-efficacy for neighborhood barriers in light of the
significance of neighborhood design. If men are less likely to walk when self-efficacy for walking despite
neighborhood barriers is low, then it is to be expected that the presence of neighborhood characteristics that
are not conducive to walking may limit neighborhood walking duration. These potentially important
relationships between gender, mobility, and neighborhood characteristics and self-efficacy require further
examination.
Positive outcome expectations of physical activity were fairly high in this sample, but these expectations were
not significantly associated with neighborhood walking in either men or women. The literature on the role of
outcome expectations in physical activity is mixed, although they may have more influence in older adults as
they age (Conn, 1998; Resnick, 2001) and in those with mobility limitations (Gallagher et al., 2012).

Mobility Limitations

Mobility limitations were significantly associated with neighborhood walking duration when first entered into
the model, but became nonsignificant when total self-efficacy and outcome expectations were entered. Selfefficacy may be a more important influence on neighborhood walking than mobility limitations, or it may
mediate the relationship between mobility limitations and neighborhood walking, consistent with Social
Cognitive Theory (Bandura, 1997; Morris, McAuley, & Motl, 2007). However, few participants in this sample
had difficulty with mobility. Some participants may be in a preclinical stage of mobility limitations and may not
have acknowledged difficulty with mobility-related tasks. Fried, Bandeen-Roche, Chavez, and Johnson
(2000) proposed a preclinical phase of functional limitation in which individuals modify how or whether they
perform an activity prior to acknowledging difficulty with that activity. If participants in this study modified or
decreased their walking behavior before reporting difficulty with walking, the potential influence of early
mobility limitations may not be captured. The self-efficacy scales may have captured this preclinical mobility
limitation through decreased confidence in the ability to walk under certain conditions.

Limitations
Limitations of the study include the cross-sectional design, which does not allow determination of causality, and
the demographics of the sample, which was predominantly White and well educated. Information on comorbid
conditions was not included in this study and may result in uncontrolled confounding. While it could be argued
that self-report is a limitation, for the purposes of this research, it was important to capture the participant’s
perception of the ease or difficulty of walking in their neighborhood. Potential limitations include participant
fatigue due to the survey length, although participants were instructed that they did not need to complete the
survey in one session. Social desirability could have affected the participants’ responses to the questions;
however, a wide range of responses was made. Finally, selection bias could have influenced who decided to
participate in the study, but the survey cover letter encouraged both those who did and did not walk in their
neighborhoods to participate. The responses to the questions about physical activity—ranging from no physical
activity to daily physical activity—suggest that social desirability and selection bias were not strong influences on
the results.

Implications
The findings in this study have important implications. If we are trying to maximize physical activity in older
adults, neighborhood walking for any reason is important, and efforts to increase neighborhood walking may
need to tailor efforts differently for men and women. Walking interventions for all older adults should include
enhancement of self-efficacy, but gender differences may exist in the type of self-efficacy on which to focus
most effectively. Self-efficacy enhancing interventions for women may need to focus on self-efficacy for physical
activity despite individual barriers; those for men may need to focus on overcoming neighborhood barriers.
Walking interventions targeting older women may need to incorporate local destinations, while those targeting
older men may need to focus on neighborhood density and design, particularly related to neighborhood
sidewalks and density.
In addition, there are implications for policy makers. This research supports aging in place for older adults who
have familiar, attractive destinations within walking distance of their homes that may help to motivate them to
walk in their neighborhoods. This information also may inform the decisions of individuals and their families if
they decide to move to a new location such as a continuing-care retirement community or independent-living
facility, and may help to prevent or attenuate the reductions in physical activity and mobility function that may
be associated with those residential changes (Ice, 2002).
Future research should include individuals of more varied racial, ethnic, and educational backgrounds.
Additional studies should examine the role of social support in neighborhood walking, as well as recent
modifications or reductions in walking activity in the last year that may suggest preclinical mobility limitations
(Fried et al., 2000; Simonsick et al., 2008). Specific neighborhood characteristics associated with physical
activity and walking in vulnerable subgroups of older adults, such as those with mobility limitations or
impairments in hearing or vision, also need to be examined (Yen & Anderson, 2012). Finally, to develop
individual and population interventions and policies that impact older adults’ long term health and mobility,
longitudinal studies are needed to identify trends over time in the relationship between neighborhood
environment and physical activity (Satariano et al., 2012).

Acknowledgements
The lead author would like to acknowledge the Hartford Foundation’s Building Academic Geriatric Nursing
Capacity Program and the University of Michigan Transportation Research Institute for support provided for this
research study.

Author’s Note

This study was completed while Dr. Gallagher was an assistant professor at Michigan State University and while
Dr. Gretebeck was an assistant professor at the University of Michigan. The content is solely the responsibility of
the authors.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to the research, authorship, and/or
publication of this article.

Funding

The authors disclosed receipt of the following financial support for the research, authorship, and/or publication
of this article: This work utilized the Claude D. Pepper Center Human Subjects and Assessment Core database
funded by Grant AGO24824 from the NIA.

References

Alexander, N. A., Goldberg, A. (2005). Common gait disturbances: A clinical overview. In Hausdorff, J. M.,
Alexander, N. B. (Eds.), Gait disorders: Evaluation and management (pp. 1-18.). Boca Raton, FL: Taylor
& Francis Group.
Balfour, J. L., Kaplan, G. A. (2002). Neighborhood environment and loss of physical function in older adults:
Evidence from the Alameda County Study. American Journal of Epidemiology, 155, 507-515.
Bandura, A. (1997). Self-efficacy: The exercise of control. New York, NY: W. H. Freeman.
Bassett, D. R., Wyatt, H. R., Thompson, H., Peters, J. C., Hill, J. O. (2010). Pedometer-measured physical activity
and health behaviors in U.S. adults. Medicine & Science in Sports & Exercise, 42, 1819-1825.
doi:10.1249/MSS.0b013e3181dc2e54
Bialoszewski, D., Slupik, A., Lewczuk, E., Gotlib, J., Mosiolek, A., Mierzwińska, A. (2008). Incidence of falls and
their effect on mobility of individuals over 65 years of age relative to their place of residence.
Ortopedia Traumatologia Rehabilitacja, 10, 441-448.
Bird, S. R., Radermacher, H., Sims, J., Feldman, S., Browning, C., Thomas, S. (2010). Factors affecting walking
activity of older people from culturally diverse groups: An Australian experience. Journal of Science and
Medicine in Sport, 13, 417-423. doi:10.1016/j.jsams.2009.07.002
Brassington, G. S., Atienza, A. A., Perczek, R. E., DiLorenzo, T. M., King, A. C. (2002). Intervention-related
cognitive versus social mediators of exercise adherence in the elderly. American Journal of Preventive
Medicine, 23(2S), 80-86.
Carlson, J. A., Sallis, J. F., Conway, T. L., Saelens, B. E., Frank, L. D., Kerr, J., . . . King, A. C. (2012). Interactions
between psychosocial and built environment factors in explaining older adults’ physical activity.
Preventive Medicine, 54, 68-73. doi:10.1016/j.ypmed.2011.10.004
Centers for Disease Control and Prevention . (2009). Prevalence and most common causes of disability among
adults—United States, 2005. Morbidity and Mortality Weekly Report, 58(16), 421-426.

Cervero, R., Knockelman, K. (1996). Travel demand and the 3Ds: Density, diversity, and design. Transportation
Research Part D, 78, 48-58.
Clarke, P., Ailshire, J. A., Bader, M., Morenoff, J. D., House, J. S. (2008). Mobility disability and the urban built
environment. American Journal of Epidemiology, 168, 506-513.
Clarke, P., George, L. K. (2005). The role of the built environment in the disablement process. American Journal
of Public Health, 95, 1933-1939.
Conn, V. (1998). Older adults and exercise: Path analysis of self-efficacy related constructs. Nursing Research,
47, 180-189.
Conn, V. S., Burks, K. J., Pomeroy, S. H., Ulbrich, S. L., Cochran, J. E. (2003). Older women and exercise:
Explanatory concepts. Women's Health Issues, 13(4):158-66.
Cunningham, G. O., Michael, Y. L., Farquhar, S. A., Lapidus, J. (2005). Developing a reliable senior walking
assessment tool. American Journal of Preventive Medicine, 29, 215-217.
Davis, M. G., Fox, K. R., Hillsdon, M., Coulson, J. C., Sharp, D. J., Stathi, A., Thompson, J. L. (2011). Getting out
and about in older adults: The nature of daily trips and their association with objectively assessed
physical activity. International Journal of Behavioral Nutrition and Physical Activity, 21(8), 116-123.
doi:10.1186/1479-5868-8-116.
Dillman, D. A. (2000). Mail and internet surveys: The tailored design method (2nd ed.). New York, NY: John
Wiley.
Frank, L. D., Engelke, P. O., Schmid, T. L. (2003). Health and community design. Washington, DC: Island Press.
Fried, L. P., Bandeen-Roche, K., Chaves, P. H., Johnson, B. A. (2000). Preclinical mobility disability predicts
incident mobility disability in older women. Journal of Gerontology A: Biological Sciences & Medical
Sciences, 55, M43-M52.
Gallagher, N. A., Clarke, P. J., Ronis, D. L., Cherry, C. L., Gretebeck, K. A. (2014). Self-efficacy, neighborhood
walking and fall history in older adults. Journal of Aging and Physical Activity. Retrieved from
http://www.ncbi.nlm.nih.gov/pubmed/24412975.
Gallagher, N. A., Clarke, P. J., Ronis, D. L., Cherry, C. L., Nyquist, L., Gretebeck, K. A. (2012). Influences on
neighborhood walking in older adults. Research in Gerontological Nursing, 5, 238-250.
doi:10.3928/19404921-20120906-05
Gallagher, N. A., Gretebeck, K. A., Robinson, J., Torres, E., Murphy, S. L., Martyn, K. (2010). Subjective
measures of neighborhood environmental determinants of walking in older, urban African American
adults. Journal of Aging and Physical Activity, 18(1), 99-115.
Giles-Corti, B., Timperio, A., Cutt, H., Pikora, T. J., Bull, F. C., Knuiman, M., . . . Shilton, T. (2006). Development
of a reliable measure of walking within and outside the local neighborhood: RESIDE’s Neighborhood
Physical Activity Questionnaire. Preventive Medicine, 42, 455-459.

Gill, T. M., Gahbauer, E. A., Lin, H., Han, L., Allore, H. G. (2013). Comparisons between older men and women
in the trajectory and burden of disability over the course of nearly 14 years. Journal of the American
Medical Directors Association 14, 280-286. doi:10.1016/j.jamda.2012.11.011
Hill, K. D., Schwarz, J. A., Kalogeropoulos, A. J., Gibson, S. J. (1996). Fear of falling revisited. Archives in Physical
Medicine Rehabilitation, 77, 1025-1029.
Hughes, J. P., McDowell, M. A., Brody, D. J. (2008). Leisure-time physical activity among US adults 60 or more
years of age: Results from NHANES 1999-2004. Journal of Physical Activity and Health, 5, 347-358.
Ice, G. H. (2002). Daily life in nursing homes: Has it changed in 25 years? Journal of Aging Studies, 16, 345-359.
King, A. C. (2001). Interventions to promote physical activity by older adults. Journal of Gerontology A:
Biological Sciences & Medical Sciences, 56(2), 36-46.
Lee, Y. S. (2005). Gender differences in physical activity and walking among older adults. Journal of Women &
Aging, 17, 55-70.
McAuley, E. (1992). The role of efficacy cognitions in the prediction of exercise behavior in middle-aged adults.
Journal of Behavioral Medicine, 15, 65-88.
McAuley, E., Blissmer, B., Katula, J., Duncan, T. E. (2000). Exercise environment, self-efficacy, and affective
responses to acute exercise in older adults. Psychology & Health, 15, 341-357.
McAuley, E., Hall, K. S., Motl, R. W., White, S. M., Wójcicki, T. R., Hu, L., Doerksen, S. E. (2009). Trajectory of
declines in physical activity in community-dwelling older women: Social cognitive influences. Journal of
Gerontology, Psychological Sciences, 64B, 543-550.
McAuley, E., Konopack, J. F., Morris, K. S., Motl, R. W., Hu, L., Doerksen, S. E., Rosengren, K. (2006). Physical
activity and functional limitations in older women: Influence of self-efficacy. Journal of Gerontology B:
Psychological Sciences & Social Sciences, 61, P270-P277.
McAuley, E., Mihalko, S. L., Rosengren, K. (1997). Self-efficacy and balance correlates of fear of falling in the
elderly. Journal of Aging and Physical Activity, 5, 329-340.
McAuley, E., Morris, K. S., Doerksen, S. E., Motl, R. W., Liang, H., White, S. M., . . . Rosengren, K. (2007). Effects
of change in physical activity on physical function limitations in older women: Mediating roles of
physical function performance and self-efficacy. Journal of the American Geriatrics Society, 55, 19671973.
Michael, Y. L., Beard, T., Choi, D., Farquhar, S., Carlson, N. (2006). Measuring the influence of built
neighborhood environments on walking in older adults. Journal of Aging and Activity, 14, 302-312.
Michael, Y. L., Carlson, N. E. (2009). Analysis of individual social-ecological mediators and moderators and their
ability to explain effect of a randomized neighborhood walking intervention. International Journal of
Behavioral Nutrition and Physical Activity, 6, Article 49. doi:10.1186/1479-5868-6-49.
Morris, K. S., McAuley, E., Motl, R.W. (2007). Self-efficacy and environmental correlates of physical activity
among older women and women with multiple sclerosis. Health Education Research, 23, 744-752.

Morris, K. S., McAuley, E., Motl, R. W. (2008). Neighborhood satisfaction, functional limitations, and selfefficacy influences on physical activity in older women. International Journal of Behavioral Nutrition
and Physical Activity, 5, Article 3. doi:10.1186/1479-5868-5-13
Myers, A. M., Fletcher, P. C., Myers, A. H., Sherk, W. (1998). Discrimination and evaluative properties of the
Activities-specific Balance Confidence Scale. Journal of Gerontology A: Biological Sciences & Medical
Sciences, 53A, M287-M294.
Nagel, C. L., Carlson, N. E., Bosworth, M., Michael, Y. L. (2008). The relation between neighborhood built
environment and walking activity among older adults. American Journal of Epidemiology, 168, 461-468.
Nelson, M. E., Rejeski, W. J., Blair, S. N., Duncan, P. W., Judge, J. O., King, A. C., . . . Castaneda-Sceppa, C.
(2007). Physical activity and public health in older adults: Recommendation from the American College
of Sports Medicine and the American Heart Association. Medicine & Science in Sports & Exercise, 39,
1435-1445.
Netz, Y., Raviv, S. (2004). Age differences in motivational orientation toward physical activity: An application of
Social Cognitive Theory. The Journal of Psychology, 138, 35-48.
Panter, J. R., Jones, A. P., van Sluijs, E. M., Griffin, S. J., Wareham, N. J. (2011). Environmental and
psychological correlates of older adult’s active commuting. Medicine & Science in Sports & Exercise,
43, 1235-1243.
Peiffer, J. J., Galvão, D. A., Gibbs, Z., Smith, K., Turner, D., Foster, J., . . . Newton, R. U. (2010). Strength and
functional characteristics of men and women 65 years and older. Rejuvenation Research, 13, 75-82.
doi:10.1089/rej.2009.0916
Perkins, J. M., Multhaup, K. S., Perkins, H. W., Barton, C. (2008). Self-efficacy and participation in physical and
social activity among older adults in Spain and the United States. The Gerontologist, 48, 51-58.
Powell, L. E., Myers, A. M. (1995). The Activities-specific Balance Confidence (ABC) Scale. The Journal of
Gerontology A: Biological Sciences & Medical Sciences, 50A, M28-M34.
Rejeski, W. J., Ettinger, W. H., Schumaker, S., Burns, R., Elam, J. T. (1995). Assessing performance-related
disability in patients with knee osteoarthritis. Osteoarthritis Cartilage, 3, 157-167.
Rejeski, W. J., King, A. C., Katula, J. A., Kritchevsky, S., Miller, M. E., Walkup, M. P., . . . Pahor, M. for LIFE Study
Investigators . (2008). Physical activity in pre-frail older adults: Confidence and satisfaction related to
physical function. Journal of Gerontology B: Psychological Sciences & Social Sciences, 63, P19-P26.
Resnick, B. (2001). Testing a model of exercise behavior in older adults. Research in Nursing & Health, 24, 8392.
Resnick, B., Nigg, C. (2003). Testing a theoretical model of exercise behavior for older adults. Nursing
Research, 52, 80-88.
Resnick, B., Palmer, M. H., Jenkins, L. S., Spellbring, A. M. (2000). Path analysis of efficacy expectations and
exercise behaviour in older adults. Journal of Advanced Nursing, 31, 1309-1315.

Saelens, B. E., Sallis, J. F., Black, J. B., Chen, D. (2003). Neighborhood-based differences in physical activity: An
environmental scale evaluation. American Journal of Public Health, 93, 1552-1558.
Satariano, W. A., Guralnik, J. M., Jackson, R. J., Marotoll, R. A., Phelan, E. A., Prohaska, T. R. (2012). Mobility
and aging: New directions for public health action. American Journal of Public Health, 102, 1508-1515.
doi:10.2105/AJPH.2011.300631
Satariano, W. A., McAuley, E. (2003). Promoting physical activity among OA: From ecology to the individual.
American Journal of Preventive Medicine,25(Suppl. 2), 184-192.
Shumway-Cook, A., Patala, A., Stewart, A., Ferrucci, L., Ciol, M. A., Guralnik, J. M. (2003). Environmental
components of mobility disability in community-living older persons. Journal of the American Geriatric
Society, 51, 393-398.
Simonsick, E. M., Guralnik, J. M., Volpato, S., Balfour, J., Fried, L. P. (2005). Just get out the door! Importance of
walking outside the home for maintaining mobility: Findings from the women’s health and aging study.
Journal of the American Geriatric Society, 53, 198-203.
Simonsick, E. M., Newman, A. B., Visser, M., Goodpaster, B., Kritchevsky, S. B., Rubin, S., . . .Harris, T. (2008).
Mobility limitation in self-described well-functioning older adults: Importance of endurance walk
testing. Journal of Gerontology, Medical Sciences, 63A, 841-847.
Strath, S., Isaacs, R., Greenwald, M. J. (2007). Operationalizing environmental indicators for physical activity in
older adults. Journal of Aging and Physical Activity, 15, 412-424.
Studenski, S. (2005). Gait, mobility and function: A review and proposed classification scheme. In Hausdorff, J.
M., Alexander, N. B. (Eds.), Gait disorders: Evaluation and management (pp. 1-18). Boca Raton, FL:
Taylor & Francis Group.
Umstattd, M. R., Hallam, J. (2007). Older adults’ exercise behavior: Roles of selected constructs of socialcognitive theory. Journal of Aging and Physical Activity, 15, 206-218.
Wilcox, S., Castro, C. M., King, A. C. (2006). Outcome expectations and physical activity participation in two
samples of older women. Journal of Health Psychology, 11, 65-76.
Wójcicki, T. R., White, S. M., McAuley, E. (2009). Assessing outcome expectations in older adults: The
Multidimensional Outcome Expectations for Exercise Scale (MOEES). Journal of Gerontology B:
Psychological Sciences & Social Sciences, 64, 33-40.
Yen, I. H., Anderson, L. A. (2012). Built environment and mobility of older adults: Important policy and practice
efforts. Journal of the American Geriatric Society, 60, 951-956. doi:10.1111/j.1532-5415.2012.03949.x
Yen, I. H., Michael, Y. L., Perdue, L. (2009). Neighborhood environment in studies of health of older adults: A
systematic review. American Journal of Preventive Medicine, 37, 455-463.
doi:10.1016/j.amepre.2009.06.022

