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Objectives. The purpose of the current study was to prospectively test the utility of a social cognitive theory (SCT)
model of physical activity behavior over an 18-month period in middle-aged and older adults (N = 321; M age = 63.8
years).

Methods. Participants completed measures of self-efficacy, disability limitations, goals, outcome expectations, and
physical activity at baseline and follow-up. Self-efficacy was hypothesized to influence physical activity both directly and
indirectly through goals and outcome expectations. Relationships were examined using panel analysis within a covari-
ance modeling framework.

Results. The model provided an excellent fit to the data (x> = 36.16, df = 30, p = .20; comparative fit index = 1.00; root
mean square error of approximation = .03). At baseline, self-efficacy was directly related to outcome expectations,
disability limitations, goals, and physical activity and indirectly related to physical activity through physical outcome
expectations. Changes in self-efficacy were significantly related to residual changes in outcome expectations, disability
limitations, goals, and physical activity and indirectly related to residual changes in physical activity through changes in
physical and social outcome expectations.

Discussion. These results provide further support for the use of SCT to physical activity behavior in middle-aged and
older adults. Self-efficacy influenced physical activity both directly and indirectly via outcome expectations, suggesting

that these variables should be targeted in physical activity interventions for middle-aged and older adults.
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LDER adults are not only one of the fastest growing
segments of the U.S. population (U.S. Census Bureau,
Population Division, 2008), they are also one of the most
inactive with only approximately 31.5% of adults aged 65-74
years and 17.6% of adults aged 75 years and older meeting
the public health physical activity guidelines (U.S. Depart-
ment of Health and Human Service, Centers for Disease
Control and Prevention, 2009). The high level of inactivity
in this population is especially alarming as both age and
physical inactivity are primary risk factors for a multitude
of diseases/conditions, disability, and decreased quality of
life (Brown et al., 2003; Rejeski & Mihalko, 2001). As the
“baby boomer” generation enters the 65 years and older
age range, it is critical to develop a better understanding of
physical activity behavior in middle-aged and older adults
in order to increase physical activity rates and significantly
improve public health, reduce health care cost, and increase
the likelihood of these individuals maintaining their ability
to live independently. Social cognitive theory (SCT; Bandura,
1986, 1997, 2004) may be a particularly useful framework
for understanding physical activity behavior in middle-aged
and older adults and for developing and designing programs
geared toward the initiation and maintenance of physical
activity in this population.
SCT (Bandura, 1986, 1997, 2004) specifies a core set
of psychosocial determinants (i.e., self-efficacy, outcome
expectations, goals, and impediments and facilitators)

for effectively understanding a broad range of health behav-
iors, including physical activity. SCT has been one of the
most frequently applied theoretical models for understanding
physical activity behavior in the general population and in
older adults (McAuley & Blissmer, 2000). Self-efficacy
reflects one’s beliefs in one’s capabilities to successfully
complete a course of action and has generally been shown
to be the “active agent” in SCT models. Bandura (2004)
specified the pathways through which social cognitive con-
structs influence health behavior. Specifically, self-efficacy
operates both directly and indirectly, through outcome
expectations, goals, and facilitators and impediments, to in-
fluence behavioral outcomes. These factors are proposed to
interact such that individuals with higher levels of self-efficacy
have more positive expectations about what the behavior
will bring about, set higher goals for themselves, and are
more likely to take the view that they are capable of over-
coming barriers resulting in a greater likelihood of engaging
and maintaining specific behaviors (Bandura, 2004). Overall,
the existing evidence supports both a direct and an indirect
relationship between self-efficacy and physical activity
(McAuley & Blissmer, 2000). However, the vast majority of
the literature examining the relationship of SCT constructs
to physical activity has adopted a piecewise approach, often
only examining one- or two-model constructs at a time. Fur-
thermore, self-efficacy has been the focus of the majority of
this research with the other SCT constructs receiving far
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less attention. In order to better understand physical activity
behavior and design more effective interventions and pro-
grams, it is important to examine self-efficacy in conjunc-
tion with the other SCT constructs.

As noted, self-efficacy has been consistently associated
with physical activity behavior (Trost, Owen, Bauman,
Sallis, & Brown, 2002) across an array of populations
(Dishman et al., 2004; McAuley et al., 2007; Rogers,
McAuley, Courneya, & Verhulst, 2008; Steele et al., 2000).
It is well established that the relationship between self-efficacy
and physical activity is reciprocal such that higher levels of
self-efficacy have been associated with greater participation
in physical activity and greater participation in physical ac-
tivity has been associated with higher levels of self-efficacy
(McAuley & Blissmer, 2000). Self-efficacy has also been
shown to mediate the relationship between physical activity
and improvements in well-being in older adults (Netz,
Wu, Becker, & Tenenbaum, 2005). Although much of the
research to date has focused on self-efficacy in isolation of
the other model constructs, evidence exists to support its
indirect relationship to physical activity via outcome expec-
tations and goals.

Outcome expectations reflect individual beliefs about
what will result from engaging in specific behaviors.
Bandura (2000, 2004) identified three classes of outcome
expectations: physical, social, and self-evaluative. Phys-
ical outcome expectations reflect beliefs about physical
experiences resulting from engagement in physical activ-
ity (e.g., exercise will aid in weight control). Social out-
come expectations reflect beliefs regarding increased
opportunities for socialization (e.g., exercise will pro-
vide companionship). Finally, self-evaluative outcome
expectations capture beliefs relative to the feelings of
satisfaction and self-worth (e.g., exercise will provide
me with a sense of accomplishment). Higher outcome
expectations have been shown to be related to greater
physical activity participation (Son, Kerstetter, Mowen, &
Payne, 2009; Stewart & King, 1991; Williams, Anderson, &
Winett, 2005; Wéjcicki, White, & McAuley, 2009). Addi-
tionally, evidence exists to suggest that individuals with
stronger self-efficacy for exercise exhibit higher outcome
expectations for physical activity and that the three differ-
ent types of outcome expectations may be differentially
related to physical activity participation depending on the
population of interest (Wdjcicki et al., 2009). However,
the evidence supporting the relationship between outcome
expectations and physical activity is somewhat equivocal
and can be attributed to either outcome expectations being
reduced to a redundant predictor due to the strength of the
self-efficacy and physical activity relationship (Bandura,
1997) or previous studies collapsing all three types of out-
come expectations into a single variable, thereby attenuat-
ing the independent influence of each type of outcome
expectation on physical activity behavior (W¢jcicki et al.,
2009).

Goal setting can be a useful self-regulating resource to
assist individuals in adopting and maintaining regular phys-
ical activity patterns as it directs effort and guides behavior
(Bandura, 2004). Increased frequency of goal setting has
been shown to be related to increased use of physical activity
self-monitoring techniques (Nothwehr & Yang, 2007), and
individuals who set higher goals have been shown to exhibit
greater increases in physical activity participation (Dishman,
Vandenberg, Motl, Wilson, & DeJoy, 2009). Self-regulation, or
the ability to monitor behavior in order to achieve goals, has
also been associated with regular exercise participation in
older adults (Son et al., 2009; Umstattd & Hallam, 2007).
Individuals with higher levels of self-efficacy have also
been shown to engage in more frequent goal setting, plan-
ning, and monitoring of their behavior, which has resulted
in increased participation in physical activity (Rovniak,
Anderson, Winett, & Stephens, 2002).

Finally, Bandura (2004) has suggested that a host of
factors can act as impediments and facilitators to participa-
tion in health behaviors. Although many of these may be
common across all adults, in the context of aging, impedi-
ments may take on a particularly salient role. Indeed, per-
ceived poor health and symptoms of physical disabilities
associated with chronic disease are often reported as major
barriers to physical activity participation in older adults
(Trost et al., 2002).

Only a few studies have attempted to incorporate more than
one SCT construct into models predicting physical activity
behavior. For example, Rovniak and colleagues (2002) found
a longitudinal SCT model incorporating outcome expecta-
tions, self-efficacy, and self-regulation with social support
acting as a moderator accounted for 55% of the variance in
physical activity. In another study by Anderson, Winett,
Woijcik, and Williams (2010), their SCT model testing the
relationship of all model constructs (self-regulation, outcome
expectations, and social support) to each other and physical
activity explained 36% of the effect of an online intervention
on physical activity behavior. Plotnikoff, Lippke, Courneya,
Birkett, and Sigal (2008) tested the effect of baseline SCT
variables on 6-month physical activity behavior using the
paths specified by Bandura (2004) in individuals with type I
and type II diabetes, independently. These models accounted
for 14% and 9% of the variance in physical activity in type I
and type II diabetes, respectively, and exhibited support for all
the specified relationships except for the direct effect of base-
line outcome expectations on 6-month physical activity.

The present study was designed to test the utility of
Bandura’s (2004) social cognitive model for explaining
physical activity behavior in a sample of community-dwelling
middle-aged and older adults. We used an 18-month pro-
spective panel design to determine whether changes in the
model constructs were related over time. It was hypothesized
that self-efficacy at baseline would be directly associated
with more positive physical, social, and self-evaluative
outcome expectations, enhanced goals, fewer disability
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limitations, and greater levels of physical activity and indi-
rectly associated with physical activity level through these
social cognitive constructs. It was also hypothesized that
more positive outcome expectations would be directly asso-
ciated with higher goals and physical activity participation,
fewer disability limitations would be directly associated with
higher goals and physical activity participation, and stronger
goals would be directly associated with increases in physical
activity. Additionally, we hypothesized that changes in self-
efficacy over the 18-month period would be directly associated
with changes in physical, social, and self-evaluative outcome
expectations, disability limitations, goals, and physical activity
and indirectly associated with changes in physical activity
through changes in outcomes expectations, disability limita-
tions, and goals. We also hypothesized that changes in outcome
expectations would be directly associated with changes in
goals and physical activity participation and that changes in
disability limitations would be directly associated with changes
in goals. Finally, we hypothesized that changes in goals would
be directly associated with changes in physical activity.

METHODS

Participants and Recruitment

As previously reported (Wdjcicki et al., 2009), 349 indi-
viduals were recruited to participate in the current study at
baseline. Data were collected from an initial sample of 321
of those men and women (M age = 63.8 years) with 227
(70.7% of total sample) available for follow-up 18 months
later. All study procedures were approved by a University
Institutional Review Board, and each participant completed
a written informed consent prior to study entry. Briefly,
participants were required to be at least 50 years of age
and were recruited via paper advertisements (e.g., fliers
and community postings) and a mass E-mail solicitation to
all university employees. Further study inclusion criteria,
recruitment methods, and baseline characteristics have been
reported elsewhere (Wojcicki et al., 2009). All individuals
who participated in the study at baseline were contacted via
the E-mail address or telephone number provided at baseline
a minimum of two times for recruitment into the 18-month
follow-up study. Reasons for attrition at follow-up included
failure to respond to repeated recruitment efforts (n = 35;
10.9%), invalid contact information/change of address (n =
21; 6.5%), failed to return 18-month questionnaire packet
(n = 14; 4.3%), no longer interested (n = 23; 7.2%), and
deceased (n = 1; 0.3%). Baseline analyses comparing indi-
viduals who did not participate in the follow-up with those
who did on all study variables were nonsignificant.

Measures

Demographics.—A brief questionnaire assessed basic
demographic information, including sex, race, education,
and income.

Self-efficacy.—The six-item Exercise Self-Efficacy Scale
(McAuley, 1993) was used to assess participants’ beliefs in
their ability to exercise five times per week, at moderate
intensities, for 30 or more minutes per session at 2-week
increments over the next 12-week period. This scale is
scored on a 100-point percentage scale comprised 10-point
increments, ranging from 0% (not at all confident) to 100%
(highly confident). A total scale score is derived by sum-
ming the responses to each item and dividing by the total
number of items in the scale. This measure has been used
widely in the social cognitive literature in understanding
physical activity (e.g., Duncan & McAuley, 1993; McAuley,
Jerome, Elavsky, Marquez, & Ramsey, 2003). This scale
demonstrated excellent internal consistency in this sample
(o0 =.99).

Outcome expectations.—The fifteen-item Multidimen-
sional Outcome Expectation for Exercise Scale (Wéjcicki
et al., 2009) was used to assess participants’ social (four
items), self-evaluative (five items), and physical (six items)
outcome expectations for exercise. This scale instructs par-
ticipants to indicate how strongly they agree with each
statement on a S-point scale ranging from 1 (strongly dis-
agree) to 5 (strongly agree). Responses from items on each
scale are summed to provide a total subscale score (i.e.,
scale range from 4 to 20 for social outcome expectations;
5 to 25 for self-evaluative outcome expectations; and 6 to 30
for physical outcome expectations). This scale has been
shown to be valid and demonstrates high internal consistency
(Wojcicki et al., 2009). The internal consistency in this
sample was high for the self-evaluative (o0 = .84), physi-
cal (o0 = .82), and social (o = .81) outcome expectation
subscales.

Physical activity.—The Physical Activity Scale for the
Elderly (PASE; Washburn, Smith, Jette, & Janney, 1993)
was used to assess physical activity. PASE is a 10-item in-
strument designed to assess physical activity levels in older
adults over a 1-week time period. PASE assesses activity
counts based upon the frequency, duration, and metabolic
equivalent value of self-reported leisure, household, and oc-
cupational activity. PASE is a valid and reliable self-report
measure frequently used to assess physical activity in older
adults (Washburn & Ficker, 1999; Washburn, McAuley,
Katula, Mihalko, & Boileau, 1999). Higher scores on the
PASE reflect greater participation in physical activity.

Goals.—Goals were assessed using a modified version
of a four-item scale developed by Rise, Thompson, and
Verplanken (2003). We modified it to be specific to leisure-
time walking as this is the most common type of physical
activity reported by middle-aged and older adults. Partici-
pates were asked to indicate the extent to which they agreed
that they had made plans relative to “when,” “where,”
“what,” and “how” they were going to engage in regular
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leisure-time walking over the next 2 months. Participants
indicated their responses on a scale from 1 (strongly disagree)
to 7 (strongly agree). Items responses were summed to
achieve a total goals score ranging from 4 to 28. The internal
consistency of this measure was high in the current sample
(o0 =.96).

Impediments.—We used the eight-item disability limi-
tations subscale of the abbreviated Late Life Function
and Disability Instrument (McAuley, Konopack, Motl,
Rosengren, & Morris, 2005) as a potential barrier to physical
activity participation in this sample. The measure is scored
on a scale of 1 (completely limited) to 5 (not at all limited),
with total scores ranging from 15 to 40 (higher scores
reflect fewer limitations). This measure had good internal
consistency in the present sample (o = .83).

Procedure

At baseline, participants were recruited through univer-
sity E-mail lists and fliers posted around the community. At
follow-up, participants were contacted via telephone or
E-mail and asked if they would be interested in participating
in a follow-up study. Study staff attempted to contact indi-
viduals to assess interest in participation a minimum of two
times. If individuals were interested in participating, their
contact information was verified and updated. All study mate-
rials, including two copies of an institutional review board—
approved informed consent, were then sent to participants
via the U.S. Postal Service. Participants were asked to com-
plete and return all materials within a 2-week period. Up to
three follow-up contacts were made to individuals failing to
return study materials. Participants returning completed
follow-up study materials were automatically entered into a
lottery to win one of twenty $50.00 cash prizes.

Data Analysis

In order to examine the hypothesized relationships between
self-efficacy, outcome expectations, goals, and physical ac-
tivity, a panel analysis within a covariance modeling frame-
work was conducted using Mplus v5.2 (Muthén & Muthén,
1998-2007). The panel model analysis allows the dynamics
of relationship changes across time to be examined.

The full-information maximum likelihood (FIML) esti-
mator was used as a result of the presence of missing data.
The FIML estimator is well documented as an excellent ap-
proach to the analysis of missing data in structural equation
modeling and has yielded accurate parameter estimates and
fit indices with simulated missing data (Arbuckle, 1996;
Enders, 2001; Enders & Bandalos, 2001). Preliminary anal-
yses of the data were conducted to confirm the missing at
random assumption, therefore justifying use of FIML esti-
mation. The extent of missing data at baseline was physical
outcome expectations (1.6%), self-evaluative outcome
expectations (1.2%), social outcome expectations (1.2%),

PASE (5.9%), disability limitations (0.6%), and goals
(0.6%). There were no missing data at baseline for exercise
self-efficacy. At 18-month follow-up, approximately 30%
of the sample did not participate, and missing data for each
construct was as follows: self-efficacy (29.3%), physical
outcome expectations (29.3%), self-evaluative outcome
expectations (29.3%), social outcome expectations (29.3%),
PASE (30.5%), disability limitations (29.6%), and goals
(29.6%). We chose to analyze the full sample as Graham
(2009) has provided evidence that there is very little “fall
off”” in model estimates with up to 50% missing data.

Model specification and fit.—All variables included in
the model were manifest variables. The hypothesized model
specified (a) a direct path from self-efficacy to physical
outcome expectations, social outcome expectations, self-
evaluative outcome expectations, disability limitations, and
goals at baseline and 18 months; (b) direct paths from phys-
ical outcome expectations, self-evaluative outcome expec-
tations, and social outcome expectations to both goals and
physical activity at baseline and 18 months; (c) direct path
from disability limitations to goals; and (d) direct path from
self-efficacy to physical activity and indirect paths from
self-efficacy to physical activity via physical outcome
expectations, self-evaluative outcome expectations, social
outcome expectations, disability limitations, and goals at
baseline and 18 months. It was also hypothesized that the
residuals of each type of outcome expectation (physical,
social, and self-evaluative) would be correlated at both time
points because they have been shown to be highly related
(Wojcicki et al., 2009). Stability coefficients were also esti-
mated (Kessler & Greenberg, 1981). These coefficients rep-
resent correlations between the same variables (e.g., PASE
at baseline and 18 months) measured across time while con-
trolling for the influence of other variables in the model.
Overall, the stability coefficients were acceptable for self-
efficacy (B = .51), physical outcome expectations (B = .50),
self-evaluative outcome expectations (§ = .62), social out-
come expectations (B = .63), goals (B = .38), disability lim-
itations (B = .49), and PASE (§ = .45). These paths are not
shown in subsequent figures for the sake of clarity. Finally,
demographic factors were included as covariates in this
model.

In summary, in the context of the hypothesized model,
the analyses conducted allowed for a simultaneous exami-
nation of the hypothesized relationships at baseline and
the hypothesized relationships among changes in model
constructs across time when controlling for baseline associ-
ations, stability coefficients, and covariates.

Standard model fit indices were calculated including
the chi-square goodness of fit, the root mean square error
of approximation (RMSEA; Browne & Cudeck, 1993;
Hu & Bentler, 1999), and the comparative fit index (CFTI;
Hu & Bentler, 1999). A nonsignificant chi-square, values
greater than .95 for the CFI, and values of .08 or less for
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Table 1. Descriptive Statistics of Model Variables at Baseline
and 18 Months

Variable Baseline 18 months t
Self-efficacy 65.84 (33.95) 62.06 (34.81) -2.71*
Physical outcome expectations 26.38 (2.90) 27.28 (2.65) 4.14%%*
Self-evaluative outcome 21.30 (2.60) 21.93 (2.64) 3.60%*
expectations
Social outcome expectations 12.70 2.71) 13.32 (2.90) 4.047%*
Disability limitations 37.02 (4.18) 37.40 (3.91) 1.43
Goals 21.39 (6.57) 21.11 (6.60) —-1.49

Physical activity 148.68 (80.20)  160.22 (79.29) 0.78

Note. *p < .05; **p <.001.

the RMSEA are indicative of a good model data fit (Hu &
Bentler, 1999).

RESULTS

Farticipants

As previously reported (Wéjcicki et al., 2009), the sam-
ple was 80.1% female and 88.7% White. More than half of
the sample (58.1%) had at least a college degree, and 65.1%
had an annual household income greater than $40,000.

Model Results

Descriptive statistics for all variables in the hypothesized
model are displayed in Table 1. There were modest, but sig-
nificant, increases in physical, self-evaluative, and social
outcome expectations over the 18-month study period.
Additionally, there was a significant decline in exercise
self-efficacy and a nonsignificant decline in goals and dis-
ability limitations over the 18-month study period. The
correlations of all the variables included in the model are
shown in Table 2.

The panel model analyzing the relationships shown
in Figure 1 provided an excellent overall fit to the data

(x% = 86.24, df = 55, p = .00, RMSEA [90% confidence
interval] = .04 [.02-.06], CFI = .98) At baseline, the direct
paths from self-efficacy to physical, self-evaluative and so-
cial outcome expectations, disability limitations, goals, and
physical activity were all significant (p < .05) such that
more efficacious individuals had higher physical outcome
expectations (B =.22), self-evaluative outcome expectations
(B = .26), social outcome expectations (B = .19), goals ( =
.27), fewer disability limitations ( = .26), and partici-
pated in greater levels of physical activity (B = .27). Self-
efficacy also indirectly influenced physical activity
participation via physical outcome expectations and social
outcome expectations. Physical outcome expectations were
directly related to physical activity participation such that
greater physical activity participation was associated with
higher physical outcome expectations (B = .23). Physical
outcome expectations and disability limitations were
directly associated with goals with more positive physical
outcome expectations (B = .24), and fewer disability lim-
itations ( = .16) associated with stronger goals at base-
line. The direct path from goals to physical activity was not
significant.

At 18 months, changes in self-efficacy were associated
with residual changes in physical outcome expectations (f =
.24), self-evaluative outcome expectations (B = .14), social
outcome expectations (B = .13), disability limitations (§ =
.12), goals (B = .19), and physical activity (B = .19). The
only significant indirect relationship between changes in
self-efficacy and changes in physical activity was through
changes in physical outcome expectations. Changes in
physical outcome expectations (f = .13) and changes in
social outcome expectations (f = .14) were also directly
related to changes in physical activity levels. Changes in
outcome expectations and changes in disability limitations
were not associated with changes in goals at follow-up.
The overall model accounted for 17.0% and 40.0% of the

Table 2. Correlations Among Model Constructs

1 2 3 4 5 7 8 9 10 11 12 13

m0

1.SE 1.00

2.PO 0.227%% 1.00

3. SEO 0.26%* 0.74**%  1.00

4.S0 0.17%* 0.32%%  (.44%* 1.00

5. Goals 0.33%%:* 0.29%%  (.22%* 0.07 1.00

6. DLIM 0.28%* 0.20**  0.09 —-0.05 0.25%* 1.00

7.PA 0.28%* 0.21%%  0.09 -0.06 0.18%* 0.15 1.00
ml8

8.SE 0.507%* 0.17* 0.16%* 0.10 0.25%: 0.28%:* 0.19%:* 1.00

9. PO 0.28% 0.56%*  (0.5]%* 0.21%* 0.31%* 0.25%* 0.227% 0.30%* 1.00

10. SEO 0.20 ** 0.52%%  (0.68%* 0.34% 0.24% 0.18%* 0.17* 0.227% 0.69%* 1.00

11. SO 0.207%* 0.27#%  (0.42%* 0.65% 0.10 -0.03 -0.01 0.19%: 0.33%:* 0.43%* 1.00

12. Goals 0.23%%* 0.22%%  (.2]%* 0.17* 0.45%* 0.14* 0.08 0.34%* 0.29% 0.25%* 0.24%* 1.00

13. DLIM 0.15% 0.15% 0.05 0.04 0.11 0.51%* 0.03 0.25%: 0.13* 0.08 0.10 0.10 1.00

14. PA 0.33%%* 0.30%*  0.20%* 0.10 0.15% 0.21%* 0.527% 0.33%%:* 0.33%* 0.25%: 0.19%:* 0.18%*%  0.09

Notes. DLIM = disability limitations; PA = physical activity; PO = physical outcome expectations; SE = self-efficacy; SEO = self-evaluative outcome

expectations; SO = social outcome expectations.
#p <.05; **p < .001.
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Figure 1. Social cognitive theory of physical activity in older adults. Note: SE = self-efficacy, PA = physical activity, PO = physical outcome expectations,
SEO = self-evaluative outcome expectations, SO = social outcome expectations, DLIM = disability limitations.

variance in physical activity at baseline and follow-up, re-
spectively.

In terms of the relationships among model constructs and
the demographic factors, a few interesting relationships
emerged. At baseline, older adults had significantly higher
social outcome expectations (B = .27) and lower physical
activity levels (B = —.18). Males reported higher social out-
come expectations (B = .11) and more disability limitations
(B = -.12) than females, and individuals with a greater in-
come reported fewer disability limitations (f = .19). At 18
months, females reported a greater increase in physical out-
come expectations (f = —.12), and older age was associated
with fewer disability limitations (f =.14) and a decline in
physical activity (f =—.24).

DiscussIoN

In this study, we report findings from an 18-month
prospective examination of a social cognitive model for
explaining physical activity behavior in a sample of com-
munity-dwelling middle-aged and older adults. This model
was designed to test the relationships hypothesized by
Bandura (2004) and proposed that self-efficacy both directly
and indirectly, via disability limitations, goals, and outcome
expectations, influences physical activity behavior. The test
of this model controlled for baseline associations, stability
of measures over time, and demographic variables and
resulted in a good model data fit.

Our findings show that more efficacious middle-aged and
older adults participated in greater levels of physical activity,

have fewer disability limitations that could impede their
ability to participate in physical activity, set higher goals,
and had higher physical, social, and self-evaluative outcome
expectations at baseline. Additionally, changes in self-efficacy
over an 18-month period were associated with changes in
physical activity, goals, disability limitations, and physical,
social, and self-evaluative outcome expectations. At base-
line, self-efficacy was also found to indirectly influence
physical activity participation via physical outcome expec-
tations, whereas changes in self-efficacy across the study
period were shown to indirectly influence changes in phys-
ical activity via physical outcome expectations and social
outcome expectations. Hence, our findings also provide
some support for the fact that outcome expectations may
differentially influence changes in physical activity partici-
pation across time, independent of self-efficacy. These
results collectively provide initial support for a social cog-
nitive model of physical activity behavior in community-
dwelling middle-aged and older adults utilizing the pathways
specified by Bandura (2004). Unfortunately, however, our
model did not provide support for a direct relationship
between goals and physical activity or for the role of goals
as a mediator between physical activity and self-efficacy
alone or via outcome expectations or impediments to phys-
ical activity. However, it did provide some support for the
role of goals as a mediator between self-efficacy and dis-
ability limitations, a commonly experienced barrier to phys-
ical activity participation in older adults at baseline but not
across time.
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Self-efficacy was the strongest predictor of physical
activity behavior in this model providing further support for
the direct relationship between self-efficacy and physical
activity levels across time in middle-aged and older adults.
Additionally, the findings from this study provide support
for the often neglected indirect relationship of self-efficacy
with physical activity via outcome expectations and barriers
to physical activity participation. Interestingly, physical
outcome expectations were directly related to physical
activity participation at baseline, but both changes in phys-
ical outcome expectations and changes in social outcome
expectations were related to changes in physical activity at
follow-up. Self-evaluative outcome expectations did not
show any relationship with physical activity participation.
We do not interpret these findings to mean self-evaluative
outcome expectations are not important. Rather, it may just
suggest that physical and social outcome expectations be-
come more salient and important as individuals age. This is
not surprising given that the need to maintain independence
is more relevant as one enters later life and may be viewed
as more of a key motivating factor influencing physical
activity participation. Additionally, higher levels of social
support have demonstrated a relationship with greater levels
of physical activity participation. Thus, higher levels of
social outcome expectations may be reflective of greater
levels of social support for exercise.

Our null findings relative to the direct relationship be-
tween physical activity and goals may be surprising, given
the literature that suggests that individuals who set higher
physical activity goals tend to have greater increases in
physical activity levels and adhere better to structured phys-
ical activity programs (Bravata et al., 2007; Dishman et al.,
2009). Thus, we are cautious in interpretation of these find-
ings as we do not want to imply that goals are not important
in understanding physical activity behavior. Rather, we be-
lieve that the nonsignificant relationship in this study could
be a function of a number of factors. First, we used a rela-
tively crude measure of goals, which could attenuate the
relationship between goals and physical activity. This mea-
sure simply asked individuals to indicate whether they had
made plans as to when, where, what, and how they were
going to exercise over the next 2 months. The level of spec-
ificity of these goals was not evaluated. Thus, this measure
may not have fully captured how effectively these individuals
were in setting goals, further limiting its utility. Second, this
measure was specific to leisure-time walking. Although
walking is one of the most common physical activities in
which middle-aged and older adults engage, some study
participants may have participated in other forms of exer-
cise. As such, they may not have found the items on this
measure to be particularly relevant to their exercise goals.
In addition, it is quite conceivable that some participants’
goals for physical activity might have a social basis to them,
and our measure did not capture such goals. Furthermore,
this was a prospective study. We did not intervene or

instruct individuals to set goals. As a result, these findings
may highlight that in order to see significant relationships
between goals and physical activity participation, it may be
necessary to (a) design measures that assess effectiveness
and frequency of goal setting and (b) intervene at some
level in order to assist individuals in setting effective goals.

These findings have important implications for under-
standing physical activity behavior and designing effective
physical activity behavior change interventions. All the
constructs included in the present model (self-efficacy,
outcome expectations, disability limitations, and goals) are
modifiable, suggesting that they could, and should, be tar-
geted in interventions. Self-efficacy was demonstrated to be
the strongest predictor of physical activity behavior in this
model, suggesting that designing interventions that target
the four sources of efficacy (i.e., mastery and vicarious
experiences, social persuasion, and interpretation of physiolog-
ical and psychological states) may be extremely important
in order to see increases in physical activity. Interestingly,
although there was significant variation, mean level self-
efficacy decreased over time. This is not entirely surprising
as there is evidence from several randomized controlled
physical activity trials to suggest that, even in the presence
of an exercise program, efficacy declines. This is likely due
to overestimates of efficacy at baseline and that participants
“recalibrate” after a few weeks of exposure to the program
(McAuley et al., 2011).

Although self-efficacy appears to have a strong influence
on physical activity participation, our findings suggest that
it is not the only construct that should be targeted. Physical
outcome expectations also seem to be important predictors
of physical activity across time. They may serve as impor-
tant motivating factors, and thus, interventions should be
designed to educate individuals about realistic outcome
expectations. Although goals were not found to be signifi-
cantly related to physical activity participation in this
sample, physical activity interventions may benefit from
effective goal setting lessons. Finally, the effect of perceived
disability limitation as a barrier to physical activity could
be reduced by enhancing individual’s efficacy or provid-
ing them with exercises specifically designed to target
functional limitations and disability. In addition to tar-
geting disability limitations, several other facilitators or
impediments such as social support, disease symptoms,
or fatigue could be included as targets in program design.
To enhance participants’ ability to overcome their bar-
riers to physical activity, individual plans of action could
be developed and social support could be incorporated
into intervention and program design to further increase
physical activity participation. Although self-efficacy is
one of the strongest predictors of physical activity, it is
important to recognize that it does not exert its influence
in isolation. Developing a better understanding of the
other social cognitive constructs and incorporating them
into the design of physical activity interventions may not



SOCIAL COGNITIVE THEORY AND PHYSICAL ACTIVITY 25

only increase the adoption of physical activity but could
also increase the long-term maintenance of physical ac-
tivity if targeted properly. Moreover, if programs and in-
terventions are able to effectively apply SCT to change
and maintain physical activity behavior, considerable
public health benefits could occur in terms of disease
prevention and control.

These data provide partial support for the social cognitive
model for physical activity proposed by Bandura (2004).
Additionally, these finding suggest that, although self-
efficacy is a strong predictor of physical activity behavior,
other social cognitive constructs, particularly outcome
expectations, appear to significantly contribute to physical
activity behavior in middle-aged and older adults. As one of
the first studies to test a more comprehensive social cog-
nitive model of physical activity in community-dwelling
middle-aged and older adults, a population at high risk for
inactivity, we believe that our findings are promising.
However, our study is not without limitations. First, we
used a relatively crude measure of goals that may limit
interpretation of our findings regarding the role of goals
in the SCT model for physical activity. Second, we used
manifest self-report measures of all variables. Utilizing
multiple indicators of each model construct would allow
for a more comprehensive latent variable social cognitive
model to be tested. Additionally, although age was only
significantly associated with social outcome expectations
and physical activity, our study sample did consist of a
wide age range of individuals. Future studies should ex-
amine whether these relationships hold in separate samples
of middle-aged and older adults. Finally, it may be par-
ticularly valuable to use an objective measure of physical
activity to determine how these relationships hold as the
current study only used a self-report measure of physical
activity that may be subject to overreporting of physical
activity participation.

To the best of our knowledge, this is one of the few
studies to test the pathways proposed by Bandura’s (2004)
social cognitive model to explain physical activity be-
havior in middle-aged and older adults. Our findings
support both direct and indirect relationships between
self-efficacy and physical activity. Future studies should
attempt to replicate this model in middle-aged and older
adults and other populations in order to understand
whether the SCT model holds when applied to physical
activity in other populations as well as to better under-
stand the relationship of outcome expectations, facilitators
and impediments, and goals to physical activity participa-
tion across time and as a result of intervention. Findings
from such research could be applied to program design
and implementation at multiple levels (e.g., individual,
community, organizational), which could ultimately increase
physical activity participation and reduce the risk and
burden of disease, especially in older adults and other
high-risk populations.
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