Mullen, S.P., McAuley, E., Satariano, W.A., Kealey, M., & Prohaska, T.R. (2012). Physical activity and functional limitations in older adults: the influence of self-efficacy and functional performance. The
Journals of Gerontology, Series B: Psychological Sciences and Social Sciences, 67(3), 354-361, doi:10.1093/geronb/gbs036. Advance Access published on April 3, 2012

Physical Activity and Functional Limitations in Older
Adults: The Influence of Self-Efficacy and
Functional Performance

Sean P. Mullen,' Edward McAuley,! William A. Satariano,?> Melissa Kealey,? and Thomas R. Prohaska?

"Department of Kinesiology and Community Health, University of Illinois at Urbana-Champaign. 2Epidemiology Division, School of
Public Health, University of California at Berkeley. 3School of Public Health, University of Illinois, Chicago.

Objectives. Data from the Healthy Aging Network (HAN) study (Prohaska, T., Eisenstein, A., Satariano, W., Hunter,
R., Bayles, C., Kurtovich, E., . . . Ivey, S. [2009]. Walking and the preservation of cognitive function in older populations.
The Gerontologist, 49[Suppl. 1], S86—S93; and Satariano, W., Ivey, S., Kurtovich, E., Kealey, M., Hubbard, A., Bayles,
C., ... Prohaska, T. [2010]. Lower-body function, neighborhoods, and walking in an older population. American Journal
of Preventive Medicine, 38, 419-428.) were used to examine the relationships among physical activity, self-efficacy,
functional performance, and limitations.

Method. Interviews were conducted within homes and senior centers in 4 geographic regions across the United States. Par-
ticipants were 884 older adults (M age = 74.8; 77% female; 35% minority status) who completed measures of walking behavior,
way-finding self-efficacy, walking self-efficacy, functional performance, functional limitations, and demographic characteristics.

Results. Path analysis within a covariance modeling framework revealed significant direct effects of walking on self-
efficacy constructs, functional performance on functional limitations, and efficacy on limitations. Additionally, signifi-
cant indirect effects were also found, including walking on limitations via walking self-efficacy and performance and
walking self-efficacy on limitations via performance. Furthermore, we found support for invariance of the model across
geographical grouping.

Discussion. Our findings provide further validation for an efficacy-based model of functional limitations. Walking-

related efficacy may help reduce or possibly delay the onset of functional limitations.

Key Words: Aging—Functional limitations—Physical activity—Self-efficacy.

T has been well-established that functional limitations, for

example, self-reported difficulty in stooping or kneeling,
in older adults are associated with physical activity partici-
pation (Paterson & Warburton, 2010) and that such limita-
tions have implications for compromised quality of life
(Rejeski & Mihalko, 2001; Stuifbergen, Blozis, Harrison, &
Becker, 2006). Given that functional limitations are risk fac-
tors for subsequent disability and institutionalization (Onder
et al., 2005; Paterson, Govindasamy, Vidmar, Cunningham,
& Koval, 2004) and for maintaining an independent lifestyle,
understanding how physical activity levels influence such lim-
itations represents an important public health endeavor. Stewart
(2003) and others (Guralnik & Ferrucci, 2003; Huang, Perera,
VanSwearingen, & Studenski, 2010; McAuley et al., 2006,
2007) have noted that this understanding has been made dif-
ficult by the treatment of functional limitations and func-
tional performance (e.g., direct measures of lower body
strength) as isomorphic constructs.

Functional limitations reflect perceptions regarding restric-
tions in one’s ability to effectively carry out discrete physical
actions and activities such as ambulating, climbing stairs,
and lifting (Verbrugge & Jette, 1994), all of which are socio-
contextual in nature. Functional limitations represent an
important part in the disablement process whereby physical,

mental, or anatomical impairments lead to functional limi-
tations, which in turn lead to disability (i.e., difficulties in
executing day to day activities). This disablement model
(Verbrugge & Jette, 1994) also incorporates compensatory
strategies and environmental features which might serve to
modify progress in the disablement process. Stewart (2003)
has further suggested that functional performance should be
included as an additional step in the disablement process
preceding functional limitations. Specifically, Stewart argues
that functional performance testing assesses a broad range of
functioning that allows for more variation than self-reported
functional limitations. Additionally, functional performance
can capture subtle change in basic physical functions that
may manifest prior to personal awareness of such change.
McAuley and colleagues (2006, 2007) have further ex-
tended this line of thinking by providing empirical evidence
to support Stewart’s position and also demonstrating that
self-efficacy expectations, as a more proximal outcome of
physical activity participation, mediate the effects of phys-
ical activity on functional limitations. Self-efficacy, as the
key factor in social cognitive theory (Bandura, 1986, 1997),
reflects the individual’s beliefs in his or her capabilities to
successfully carry out courses of action. Recently, McAuley
and colleagues have reported baseline and longitudinal data
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from a sample of community-dwelling older women sup-
porting the hypothesis that the relationship between physical
activity and functional limitations was completely mediated
by self-efficacy and functional performance.

It is important to note that efficacy expectations are both
situation-specific and modifiable, thereby representing
an important point for intervention. In the McAuley and
colleagues (2006, 2007) studies, self-efficacy was assessed
relative to balance and walking activities. However, there is
evidence to suggest that neighborhood characteristics that
do not favor walking (i.e., distance to parks and scarcity of
sidewalks or trails) may reduce older adult walking behav-
ior (for a review, see Owen, Humpel, Leslie, Bauman, &
Sallis, 2004). Individuals living within neighborhoods that
are ill-equipped for physical activity are more likely to be
obese (Booth, Pinkston, & Poston, 2005; Poortinga, 2006;
Sallis et al., 2009), disabled (Beard et al., 2009) and to
report poorer overall health status (Bowling, Barber, Morris,
& Ebrahim, 2006). Moreover, walking outside can become
more cumbersome and challenging for older adults, as
subtle age-related changes in physical functioning can
influence the distance they can walk and their ability to
negotiate obstacles.

The aging process may also influence way-finding, which
Lawton (2010, p. 328) defined as “finding one’s way in
three-dimensional environments,” and involves the tactical
and strategic cognitive elements of navigation that guide one’s
movements. Cornell, Sorenson, and Mio (2003) found that
way-finding performance was positively related to perceived
sense of direction. Way-finding performance is poor among
individuals with dementia (Sheehan, Burton, & Mitchell,
2006), and has been linked to the hippocampus (Head &
Isom, 2010), a brain region associated with structural and
functional decline in aging populations (Driscoll et al.,
2009; Raz et al., 2005). Physical activity interventions with
older adults have been shown to increase hippocampal vol-
ume (Erickson et al., 2011) and thus may enhance actual
way-finding abilities and in turn, their way-finding efficacy.
Way-finding efficacy is the belief that one can successfully
negotiate one’s environment. This capability is of particular
relevance to older populations, as it may serve as an antecedent
factor contributing to functional limitations. Although no
research to our knowledge has examined way-finding efficacy,
West, Welch, and Knabb (2002) found that self-efficacy for
remembering directions to a store (which the authors referred
to as “spatial self-efficacy”) was related to location memory
recall. Way-finding efficacy is likely to be positively influ-
enced by the extent to which older adults engage in outdoor
physical activity, although we acknowledge the possibility
that a reciprocal relationship among walking efficacy, way-
finding efficacy, and walking behavior may also exist.
Whether way-finding efficacy mediates the physical activ-
ity—functional performance—functional limitation relation-
ship independent of the effects of walking efficacy remains
to be determined.

Although the McAuley and colleagues (2006, 2007)
model has contributed to our understanding of the physical
activity and functional limitations relationship in older adults,
its application has been limited, in large part, to relatively
small urban samples of community-dwelling women. The
objective of the present study was to provide a stronger test
of this model in a large purposively diverse sample of older
adults. To do so, we used data from the Healthy Aging Network
Study, which represent a population of older adults who
vary in demographics, health status, and the environments
they encounter when engaged in neighborhood walking.
Second, we were interested in examining the potentially
independent role that the way-finding efficacy construct
might play in physical activity’s relationship with func-
tional performance and limitations. It was hypothesized that
greater physical activity, as assessed by walking behavior,
would be associated with higher levels of self-efficacy for
walking and way-finding. In turn, having stronger self-efficacy
would be associated with better functional performance and
fewer functional limitations. Finally, it was hypothesized
that better functional performance would be associated with
fewer functional limitations.

METHOD

Farticipants and Procedure

The sample has been described in detail elsewhere
by Prohaska and colleagues (2009) and Satariano and
colleagues (2010). Briefly, participants were recruited from
four U.S. locations; Alameda County, CA, Cook County,
IL, Allegheny County, PA, and Durham/Wake Counties,
NC. To be eligible, participants were required to be 65 years
of age or older, live in one of the aforementioned regions for
at least 12 months with no plans of moving, and have levels
of cognitive functioning commensurate with completing an
in-person interview. Further exclusionary criteria included
having had surgery in the past 3 months; suffering from
other chronic health conditions (e.g., chest pain) that might
have limited unsupervised light physical activity. Partici-
pants were purposively sampled from a large geographic
region to ensure diversity in self-ratings of health. Anyone
who could not walk outdoors was excluded. A geographic
information system (ArcGIS) was implemented to verify that
recruitment from all four regions was diverse at ethnic, socio-
economic, and neighborhood levels. Trained interviewers
conducted 1-hr in-person interviews with participants at their
preferred location (i.e., either home or senior center). Study
approval was obtained from the university institutional review
board at each of the respective recruitment sites.

Measures

Demographic characteristics.—Basic demographic
information including age, gender, race/ethnicity, family
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income, education, marital status, and self-reported overall
health were assessed in all participants.

Walking behavior.—This measure was assessed by ques-
tions adapted from Michael, Green, and Farquhar (2006),
whereby participants were asked to report the numbers of
times that they spent brisk walking per week and the typical
minutes they spent walking per session.

Self-efficacy.—Two measures of self-efficacy were used
in the current study, way-finding self-efficacy and self-
efficacy for walking (Prohaska et al., 2009). The way-finding
measure was adapted from self-efficacy items previously
used in wellness assessments at one of the collaborating
institutions. It also parallels similar measures of related con-
structs, including “perceived sense of direction” (Cornell et al.,
2003) and “spatial self-efficacy” (West et al., 2002). The
way-finding efficacy construct was assessed by two items
reflecting participants’ confidence in their capability to (a)
find their way on foot to places they want to go in their
neighborhood and (b) to find their way on foot if they
encountered detours or obstacles. Responses were given in
an ordered response format (“Completely confident,” “Con-
fident,” and “Not at all confident”). Walking self-efficacy
was assessed as participants’ confidence for walking
sequentially longer distances in terms of city blocks with
three questions reflecting distances of %2 block, four blocks,
and 10 blocks. These items were rated on a 10-point Likert
scale (1 = not at all confident, 10 = absolutely confident).
Cronbach’s alphas for way-finding and walking self-efficacy
were .78 and .84, respectively.

Functional performance.—Given our interest in walking
as the physical activity behavior of interest, functional per-
formance was restricted to the assessment of lower extrem-
ity functioning. To this end, we used a modified version of
the Short Physical Performance Battery (SPPB; Guralnik,
Ferrucci, Simonsick, Salive, & Wallace, 1995; Guralnik et al.,
1994). Walking speed (i.e., feet per second) was assessed by
a timed 60-s walk (rather than an 8-foot walk), and a one-
legged stand (i.e., time that participants were able to remain
balanced on one leg, up to 10 s) was included and used here
due to lack of variability in full tandem stand (76% of sam-
ple could hold the stand for the full 10 s), the most challeng-
ing balance component of the standard SPPB tests. A chair
stand assessment (i.e., time taken for participants to stand
up five times within 60 s) was also conducted, and time was
reverse coded; thus, higher scores for all performance vari-
ables indicated better performance.

Functional limitations.—To assess perceived functional
limitations, a series of items adapted from the Study of Phys-
ical Performance and Age Related Changes in Sonomans
project (see Tager, Swanson, & Satariano, 1998) and from
measures by Nagi (1976) and Rosow and Breslau (1966)

were used. Initial confirmatory factor analytic procedures
resulted in four items representing a single index of lower
functional limitations (“Stooping, crouching, or kneeling,”
“Getting up from a stooping, crouching, or kneeling posi-
tion,” “Getting up or down a flight of stairs,” and “Standing
up after sitting in a chair”). Items were scored on a 4-point
Likert scale (i.e., 0 = None, 3 = A lot). This measure was
used in all subsequent analyses. Participants were also
asked to indicate whether they were unable to do these
activities or if they were cautioned against doing these activities
by their physician. Affirmative responses to these latter
questions were subsequently coded as having maximal lim-
itations for the respective item. Internal consistency for this
measure was good, o, = .82.

Analytical Strategy

Structural equation models were estimated with the
Mplus 6.0 (Muthén & Muthén, 1998-2011) software pro-
gram using the maximum likelihood estimator with robust
standard errors. We validated the hypothesized model
using conventional structural equation modeling prac-
tices; that is, we first evaluated a 5-factor measurement
model followed by a structural model with direct and indi-
rect effects. We subsequently tested this model when con-
trolling for demographic factors. Additionally, invariance
testing was also conducted to evaluate potential differ-
ences between recruitment sites which may have been
influenced by socioenvironmental factors. Specifically,
equality constraints were successively added for model
parameters between more rural (i.e., Durham/Wake
counties) and more urban groups (i.e., Alameda, Allegh-
eny, and Cook counties). We first tested the equivalence of
the factor structure itself (i.e., configural invariance), fol-
lowed by the equivalence of the factor loadings (i.e., met-
ric invariance), intercepts (scalar invariance), and residual
variances (strict invariance).

Multiple indices were used for evaluating overall and rel-
ative fit of the theoretical model to the observed data. Spe-
cifically, for the traditional structural equation models, the
chi-square (¥?) goodness-of-fit test was used to assess global
fit of the model, whereby y2 with p values > .05 indicate a
good overall model fit. Additionally, because the ¥ value is
sensitive to sample size, we used two additional criteria rec-
ommended by Hu and Bentler (1999) to estimate goodness
of model fit: the Comparative Fit Index (CFI), Tucker-Lewis
Index (TLI), and Root Mean Square Error of Approxima-
tion (RMSEA) with values >0.95, >0.95, and <0.06, respec-
tively, being indicative of good model fit. Evidence of
invariance of parameters between nested models was based
on nonsignificant chi-square difference tests, corrected for
nonnormality (Satorra & Bentler, 2001). Note that changes
in y? are associated with the same problems y? has as a
global fit index. Therefore, we also relied on additional rec-
ommendations, including incremental change in CFI < 0.01
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(G. W. Cheung & Rensvold, 2002), TLI < 0.01 (Marsh,
Hau, & Grayson, 2005), and RMSEA < 0.015 (Chen, 2007).

RESULTS

Demographics

Our sample was composed of 884 community-dwelling
older adults between the ages of 65 and 88 (M = 74.8) who
were primarily White (65%), female (77%), had attended
some college (54.8%), were not married (61.4%), and
reported being in good health or better (78%; 22% self-
reported their health to be fair). Descriptive statistics for all
other model variables are shown in Table 1.

Measurement Model

The initial correlated latent-factor measurement model
provided an adequate fit to the data (¥ = 199.851 (67),
p <.001, RMSEA = 0.047, 90% confidence interval [CI] =
0.040-0.055, CFI = 0.960, TLI = 0.946). Although the 2
goodness-of-fit test was significant, it is sensitive to sample
size and the combination of other fit indices suggested an
adequate model-to-data fit (Hu & Bentler, 1999). For iden-
tification purposes, two items representing self-efficacy for
walking the two longest distances (i.e., four blocks and 10
blocks) were allowed to correlate and way-finding efficacy
residual variances were set equal to each other. Further item
content review suggested considerable overlap among two
of the functional limitation items. These items contained the
phrase ““stooping, crouching, or kneeling” and modification
indices indicated that there was a strong likelihood of
common measurement error across these items. Therefore,
the model was rerun with the residuals of these two vari-
ables allowed to correlate, thereby accounting for the shared
variance. This resulted in a significantly better fitting model
(2 = 77.513 (65), p = .138, RMSEA = 0.015, 90% CI =
0.000-0.026, CFI = 0.996, TLI = 0.995). This was the final
measurement model used in all subsequent analyses.

Correlations Among Latent Constructs
Table 2 shows the correlations among all of the latent vari-
ables. As expected, based on predictions of the hypothesized

Table 1. Descriptive Statistics for Main Study Variables

Variable Sample range Means (n) SDs

Walking (min)? 0-2,310.00 167.80 (874)  235.87
Walk sessions per week 0-70.00 3.61 (882) 4.89
Way-finding efficacy® 0-4.00 3.35(871) 1.00
Walking efficacy® 3.00-30.00 24.44 (882) 7.12
Chair stand time (s) 5.03-45.44 13.33 (796) 5.39
Walking speed (ft/s) 0-6.85 2.75 (864) .92
One-leg stand (s) 0.66-50.00 7.91 (606) 3.55
Perceived functional limitations® 0-15.00 3.42 (850) 3.37

Notes. *Values are based on raw data.
bTotal scores.

Table 2. Correlations Among Latent Factor Means Scores

Factor names 1 2 3 4 5

1. Walking behavior —

2. Wayfinding self-efficacy .09 —

3. Walking self-efficacy .26 24 —

4. Lower-body functional performance 24 .20 45 —

5. Lower-body functional limitations -18 -17 =51 -42 —

Note. All correlations are significant at p < .001.

model, greater physical activity was significantly associated
with higher levels of self-efficacy, better functional perfor-
mance, and fewer functional limitations. More efficacious
participants in turn demonstrated better functional perfor-
mance and reported fewer functional limitations. Finally,
better functional performance was strongly associated with
fewer lower body functional limitations.

Structural Model

The next stage of analysis was to add the hypothesized
direct and indirect effects (see Figure 1) to the measurement
model. The overall fit of the model was relatively unchanged
(2 = 71.933 (64), p = .232, RMSEA = 0.012, 90% CI =
0.000-0.024, CFI = 0.998, TLI = 0.997), and all hypothe-
sized direct paths were significant (see Figure 1 for stan-
dardized path estimates). As can be seen, the relationships
between walking behavior and lower extremity functional

walking
behavior

walking
self-efficacy

R2=.13,

way-finding
self-efficacy

R#=.03

lower-body
functional
performance

R2=.44
-.35

lower-body
functional
limitations

R2=.50

Figure 1. Path diagram of functional limitations. Solid lines represent sig-
nificant direct effects, whereas dotted lines represent nonsignificant relation-
ships. Standardized coefficients are reported for ease of interpretation.
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limitations was rendered nonsignificant when the self-efficacy
variables were treated as mediating variables. As hypothe-
sized, walking more frequently and longer was associated
with stronger way-finding and walking self-efficacy.
Walking and way-finding self-efficacy was in turn associ-
ated with better functional performance, and better func-
tional performance was associated with fewer functional
limitations. Additionally, there were significant direct effects
of walking self-efficacy, but not way-finding self-efficacy,
on functional limitations. Finally, as hypothesized, the over-
all indirect effects from walking behavior to functional lim-
itations via walking self-efficacy (—0.13), via functional
performance (—0.08), and via walking self-efficacy and
functional performance (-0.09) were all significant (p < .01).
The hypothesized model accounted for 50% of the variance
in lower extremity functional limitations.

Effects of Demographic Characteristics on Hypothesized
Model

In the next series of analyses, we reran our hypothesized
model saturating it for sex (0 = female; 1 = male), marital
status (0 = not married; 1 = married), age, and education.
This model continued to fit the data well (32 = 170.307
(101), p < .001, RMSEA = 0.028, 90% CI = 0.021-0.035,
CFI=0.982, TLI = 0.974). None of hypothesized paths pre-
viously tested were significantly altered in terms of strength
or direction of the path loading. However, there were a
number of interesting significant (p < .05) relationships
among the demographic characteristics and model con-
structs. For example, male participants ( = .20) and more
educated participants (B = .17) reported higher levels of
walking behavior. Younger participants (f = —.17) and those
who were male (B =.13), more educated (§ =.13), and mar-
ried (B = .06) reported higher levels of way-finding efficacy,
whereas higher levels of walking efficacy were associated
with being younger (§ = —.17), having more education (§ =
.11) and being married (f = .13). Older (§ = —.19), female
(B =-.07), and unmarried (p = —.15) participants had poorer
functional performance. Finally, as might be expected,
older adults (B = .10) reported more functional limitations
than their younger counterparts.

Invariance Across Groups That Differ by Geographic
Location

To determine if our best-fitting measurement model
could be generalized across older adults from qualitatively
different regions of the country, we next tested group invari-
ance across rural and urban locations. The configural invari-
ance model (i.e., identical factor structure across groups,
while factors, item loadings, intercepts, and residual vari-
ances were allowed to vary) fit the data well (3% = 188.202
(131), p = .001, RMSEA = 0.031, 95% CI = 0.021-0.041,
CFI = 0.986, TLI = 0.980). The metric invariance model,
with the addition of identical factor loadings across groups,

also provided an excellent fit to the data (x> = 218.768
(144), p < .001, RMSEA = 0.034, 95% CI = 0.025-0.043,
CFI = 0.981, TLI = 0.976). The adjusted Satorra—Bentler
(S-B) 2 A test (Satorra & Bentler, 2001) was significant
(p = .02), but change in CFI, TLI, and RMSEA change did
not exceed recommendations; thus, we conclude that the
additional restrictions did not substantively change the
model fit and that the model meets the minimal requirements
for invariance (Horn & McArdle, 1992). Next, the item inter-
cepts were constrained across groups and this scalar invari-
ance model provided a relatively good fit (3% = 275.251
(158), p <.001, RMSEA = 0.041, 95% CI = 0.033-0.049,
CFI = 0.970, TLI = 0.966). The S-B > A test was significant
again, but incremental change in CFI, TLI, and RMSEA
did not point to any substantive differences. Finally, when
residual variances and correlated uniquenesses were con-
strained across groups, this model also fit the data (y2 =
326.859 (174), p=<.001, RMSEA =0.045, 95% CI = 0.037-
0.052, CFI = 0.961, TLI = 0.960). Again, S-B %2 A test was
significantly different (p = .002), but minute changes in CFI,
TLI, and RMSEA suggest that %2 A may be trivial. Together,
these results suggest that there were no substantive differ-
ences in the theoretical model between geographical grouping.

DiscusSION

The purpose of this study was to evaluate, in a large geo-
graphically diverse sample of older adults, the roles played
by self-efficacy and functional performance in the physical
activity and functional limitations relationship. Our find-
ings provide validation evidence for the model proposed
and tested by McAuley and colleagues (2006, 2007). Spe-
cifically, walking more frequently and for longer duration
was positively associated with beliefs in capabilities to finding
one’s way in compromised environments and walking in-
crementally further distances. Walking-related self-efficacy
was, in turn, positively associated with having better lower
extremity function and fewer lower body function limitations.
Having better functional performance was also associated
with reporting fewer functional limitations. Furthermore,
through a series of group invariance analyses, we estab-
lished that the model is not different for people who reside
in more rural versus more urban areas.

Keysor (2003) has previously noted that the protective
effect of physical activity on self-reported functional limita-
tions is relatively consistent. However, this association is
typically reported only at the bivariate level. More recent
evidence suggests that this relationship is completely medi-
ated by such constructs as efficacy for physical capabilities
and actual ability to perform functional tasks tested. McAuley
and his colleagues have previously reported such findings
both at baseline and longitudinally in a sample of community-
dwelling older women. The present data offer support for
the robustness of this general pattern of relationships in a
number of ways.
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First, we employed entirely different measures to assess
each of the theorized model constructs. Such a practice is per-
mitted within a latent variable framework, given that there
could be limitless numbers of measures which reflect any one
of the constructs within the model. For example, as well as
assessing walking self-efficacy, which one would expect to be
associated with physical activity as a proximal outcome, we
also assessed a new construct; way-finding efficacy. Given
the increasing interest in the effects of the built environment
on health behaviors (Bowling et al., 2006) and the potential
for difficulties in negotiating such environments as we age,
we reasoned that the construct of way-finding efficacy could
have important implications for abilities to carry out physical
function activities. Indeed, in our structural model, way-
finding efficacy was influenced by walking behavior and was
associated with better functional performance.

Although way-finding efficacy relationships were signif-
icant, they were quite modest. It is not entirely surprising
that way-finding efficacy had a significant positive effect on
functional performance, as this cognitive skill is positively
associated with spatial abilities. Thus, more favorable way-
finding beliefs may transfer to positive beliefs about propri-
oception, heightened awareness of task demands associated
with novel physical performance tasks, and in turn, affect
chair standing, single-leg balance, and gait performance.
However, way-finding efficacy had no direct effect on
self-reported functional limitations. These associations
contrasted markedly with walking efficacy, which was
moderately to strongly associated with all model constructs.
Walking self-efficacy may overlap more strongly with func-
tional performance and functional limitations because it
assesses a more relevant task-specific confidence.

Given the modest role played by way-finding efficacy in
the present study, subsequent tests of this model may do
well to incorporate a more refined measure of efficacy to
negotiate the built environment, which could include confi-
dence in capabilities to be physically active relative to
neighborhood safety, connectivity, and aesthetics (Saelens,
Sallis, Black, & Chen, 2003). It is certainly possible that
way-finding is one of many aspects already considered in
overall walking efficacy judgments by older adults. For
example, assessments of efficacy for balance (Nagi, 1976)
and preventing falls (Tinetti, De Leon, Doucette, & Baker,
1994) have been previously developed, and way-finding
efficacy could be viewed similarly, as an aspect of confidence
in one’s walking coordination abilities. However, we feel
that way-finding efficacy is a separate construct altogether,
and it should be viewed as confidence in a cognitive ability.
Further exploration into the factor structure of this construct
and whether walking efficacy should be conceptualized
hierarchically would add greater breadth and complexity to
our understanding of walking-related self-efficacy.

Additionally, we provide further support for the sugges-
tion of Stewart (2003) and Guralnik and Ferrucci (2003)
that objective physical performance measures and self-

reported functional limitations are not necessarily isomorphic
constructs. For example, the latent variables reflecting these
constructs showed only a moderately strong positive relation-
ship (r = —.42). Moreover, it would appear that physical func-
tion performance may be an important prior step to functional
limitations in the disablement process (Stewart, 2003). We
note also that our measure of lower extremity functional
performance contained items reflecting gait speed, balance,
and strength, all important factors in preventing age-related
decline in mobility disability. For example, Rantanen and
colleagues (2001) using data from the Women’s Health and
Aging Study examined the cumulative effect of coimpair-
ments on walking disability in older women. They reported a
five times greater relative risk of severe walking disability for
women with the poorest balance and strength. That the
effects of physical activity on this important predictor of
dependence in older adults are indirect, through self-efficacy,
rather than direct is an important finding. As McAuley and
colleagues (2007) note, self-efficacy is a modifiable construct
and therefore an important target for intervention (Brassington,
Atienza, Perczek, DiLorenzo, & King, 2002; C. Cheung et al.,
2007). Providing successful walking experiences involving
the negotiation of barriers, obstacles, and difficulties is
likely to enhance self-efficacy that, in turn, is likely to lead to
improved lower extremity function and thereby preventing
further onset of functional limitations.

There are a number of significant strengths to the present
study. First, the sample size was approximately 3.5 times
larger than the sample in which the hypothesized model was
originally tested. Moreover, our sample was drawn from
four distinct geographic areas reflecting good diversity and
representativeness and included both men and women. In
addition, few theoretical models have ever been tested for
group invariance to examine the possibility that participants
from different regions may interpret the meaning of con-
structs differently. Given that few substantive differences
were found, our model appears to be fairly generalizable in
this respect. Finally, the latent variable approach to exam-
ining the proposed model represents a strength, as does the
adoption of the key factor in Bandura’s (1997) social cogni-
tive theory, self-efficacy, as a central model component.

We further tested the veracity of the model by using a
partial least squares (PLS) path modeling approach (details
available from S. P. Mullen). PLS estimation has several ad-
vantages over covariance-based modeling, including
minimizing residual variance, providing the best estimated
weights for each latent variable, and maximizing the explained
variance in each dependent variable. The results supported the
direction of hypothesized relationships. However, we do
acknowledge the limitations associated with our data. At
the forefront of these is the cross-sectional design of the
study which limits the interpretation of our findings and
certainly precludes statements about causality. Experimental
and longitudinal approaches should be used in future
research, as they are the best ways to determine causal
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ordering. It is also quite possible that the direction of the
relationships might evolve in the reverse order, which would
be in line with the reciprocal deterministic tenets of social
cognitive theory. For example, it is reasonable to expect that
the emergence of functional limitations might lead to subse-
quent reductions in physical activity (e.g., Jerome et al.,
2006). In a previous version of the model, McAuley and
colleagues (2007) tested this proposition in the context of
a longitudinal panel model and reported only one cross-
lagged effect from baseline functional limitations to changes
in self-efficacy at 24 months. A more definitive test of this
model and the relationships among its components could be
tested within the context of targeted randomized controlled
trials. For example, interventionists could aim to enhance self-
efficacy beliefs by providing multiple sources of efficacy infor-
mation in the form of maps to safe walking routes and assisting
in the formation of walking groups. Changes in efficacy could
then be tracked in parallel with changes in subsequent physical
activity, functional performance and limitations. Alternatively,
by changing the built indoor (e.g., lowering cabinets, removing
clutter) or outdoor environment (e.g., improving the land-
scaping, increasing the visibility of signs and key landmarks),
functional performance or functional limitations could be the
focus of an intervention and model constructs could be subse-
quently tested for change. One should also note that our way-
finding efficacy measure could be improved upon to capture
more variability, by adding more items or increasing the range
of responses. Finally, our sample was well-educated and rela-
tively healthy and the results may not generalize to less-
educated older adults, or to those with severe disabilities.

In conclusion, we provide further evidence for the veracity
of a self-efficacy—based model of the relationship between
physical activity and functional limitations. Hypothesized
model relationships were supported when controlling for
education, marital status, age, and gender. Whether it is pos-
sible to reduce or delay the onset of functional limitations in
older adults through the implementation of efficacy-enhancing
strategies is an intriguing question that awaits an answer.
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