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Effects of a Pedometer-Based
Intervention on the Physical
Performance and Mobility-Related
Self-Efficacy of Community-Dwelling
Older Adults: An Interdisciplinary
Preventive Health Care Intervention

Nancy E. Richeson, Karen A. Croteau, David B. Jones, and
Bonnie Cashin Farmer

The purpose of this research study was to examine the influence of a pedometer-based
intervention on physical performance and mobility-related self-efficacy in community-dwelling
older adults. The age range of the participants was 55 to 94 years (M = 72.9, SD = 8.8). The
sample (N = 147) was randomly assigned to an experimental or control group. Pretest and
posttest measures included the Short Physical Performance Battery and the Mobility-Related
Self-Efficacy Scale. The 12-week physical activity intervention used in this study is based on
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social cognitive theory and consists of counseling, pedometer usage, and self-monitoring. Mixed
factorial analysis of variance (ANOVA) and paired samples t tests were used to examine
changes. There were significant changes in physical performance and mobility-related self-
efficacy scores.

KEY WORDS: Physical Performance Battery, Mobility-Related Self-Efficacy, Therapeutic
Recreation, Pedometer-Based Activity

Introduction
The older adult population is the fastest

growing segment of the United States, and as
the baby boom generation ages, the number of
older adults is expected to double by 2030
(Topp, Boardley, Morgan, Fahlman, & Mc-
Nevin, 2005). As people age, they are more
likely to experience multiple chronic health
conditions, acute conditions that are connected
to chronic conditions, and multiple functional
impairments (Atchley, 2000). The National
Blueprint: Increasing Physical Activity Among
Adults Age 50 and Older (2003) reported that
88% of older adults have at least one chronic
condition, with 21% being chronically dis-
abled. Evidence suggests that 40% of older
adults, while not yet disabled, have functional
impairments that make them vulnerable to dis-
ability (Chang et al., 2004). This loss of func-
tion leading to disability often results in a loss
of independence and institutionalization
(Brach & VanSwearingen, 2002).

Keogh Hoss, Powell, and Sable (2005) re-
ported institutionalization to be a costly health
care option. Currently, 90% of people enrolled
in Medicare are older adults (i.e., s 6 5 years of
age); Medicare pays for 10% of all skilled
nursing facility costs, 32% of all inpatient
hospital costs, and 70% of all inpatient reha-
bilitation costs, spending $271 billion per year
(Shumway-Cook, Ciol, Yorkston, Hoffman, &
Chan, 2005). The Medicare Payment Advisory
Commission has reported that the most costly
Medicare beneficiaries have multiple chronic
conditions, accounting for 90% ($244 billion)
of the total spending (Keogh Hoss et al.).

For many older adults, managing chronic
health conditions and maintaining mobility are

keys to maintaining health and independence.
Mobility for older adults has been defined as
the ability to move independently from one
location to another (Chang et al., 2004; Frank
& Patla, 2003). Researchers have pointed out
that limited mobility later in life impacts ac-
tivities of daily living, instrumental activities
of daily living, well-being, and quality of life
for older adults (Chang et al.; Shumway-Cook,
Patla, Stewart, Ferrucci, Ciol, & Guralnik,
2005). Community-dwelling older adults who
are unable to walk a half mile or climb stairs
independently are considered to be mobility-
related disabled; therefore, these physical ac-
tivities are considered an important health
marker for older adults (Wang, Olson, & Pro-
tas, 2005).

It is essential for older adults to increase
mobility, which allows them to participate
actively in their communities for as long as
possible (Frank & Patla, 2003), and there is
mounting evidence from experimental studies
that physical activity programs increase mo-
bility by developing key components of endur-
ance, strength, and balance (Buchner, 1997).

Literature Review
One way to increase mobility is through

physical activity. Physical activity has many
demonstrated health benefits for older adults,
including (a) reducing the risk of developing
chronic disease, (b) aiding in the management
of chronic disease, and (c) improving the abil-
ity to function and stay independent (Topp et
al., 2005; U.S. Department of Health and Hu-
man Services, 2000). Historically, Therapeutic
Recreation (TR) researchers have provided ev-
idence that their community-based programs
increase physical functioning (Mobily, Mo-
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bily, Lane, & Semerjian, 1998) or physical
activity (Croteau, Richeson, Vines, & Jones,
2004; Richeson, Croteau, & Jones, 2004;
Richeson, Vines, Jones, & Croteau, 2003).
The incidence of falls due to limited mobility
is an important health marker for maintaining
independence for older adults (Buchner, 1997;
Mobily, Mobily, Raimondi, Walter, & Ruben-
stein, 2005), and Mobily et al. (2005) have
reported a statistically significant decrease in
falls, when compared to a control group,
among participants in a community-based
strength training program led by a Certified
Therapeutic Recreation Specialist. In general,
however, there is little research-based evi-
dence that community-based TR programs
help older adults maintain independence in the
community. If TR does not establish itself as a
discipline that contributes to independence,
thus decreasing health care costs, then accord-
ing to Mobily et al. (2005), our services will
continue to be questioned.

Buchner (1997) noted that aging presents a
particular challenge to preserving muscular
performance because age-related reductions in
skeletal muscle strength and coordination are
responsible in part for decreasing mobility
among older adults. One lifelong physical ac-
tivity that has the potential to increase mobil-
ity—and is familiar, inexpensive, and readily
available to older adults—is walking (Croteau
et al., 2004; Richeson et al., 2004; Richeson et
al., 2003). Walking interventions led by health
care professionals have reported 70% adher-
ence rates for older adults during a 6-month
time frame (Resnick, 2002). Recent research
on physical activity for older adults has also
recommended the use of a pedometer, an easy-
to-use device that measures walking activity
(Croteau et al., 2004; Richeson et al., 2004;
Richeson et al., 2003). However, despite
knowledge that physical activity such as walk-
ing is good for one's health and reduces the
risk of institutionalization, the majority of
older adults (51 % of adults 65-74 years of age
and 65% of adults over 75) have reported not
participating in any leisure-time physical ac-

tivity (U.S. Department of Health and Human
Services, 2000).

One way to address mobility in a preven-
tive health care intervention is to use the
framework of social cognitive theory. At the
core of social cognitive theory is the develop-
ment of self-efficacy (Bandura, 1977), which
has been described as a person's confidence in
his or her ability to perform a course of action
and attain a desired outcome (Bandura, 1986).
Self-efficacy is influenced by (a) vicarious
experiences—others as role models; (b) ac-
complishments—ability to master tasks; (c)
verbal persuasion—encouragement from oth-
ers; and (d) physiological arousal—increased
attention to somatic signals (Bandura, 1977,
1986; Wise & Hale, 1999).

Self-efficacy as a theoretical foundation for
therapeutic recreation is not new; Savell intro-
duced self-efficacy into the TR literature in
1986. However, only a few TR researchers
have utilized self-efficacy as their theoretical
foundation when conducting interventions
(Wise, 2002). Maughan and Ellis (1991) dem-
onstrated how efficacy information might be
collected and used to enhance a client's per-
ception of efficacy in playing a video game,
and provided support for the use of the theory
in recreational activities. Ellis, Maughan-
Pritchett, and Ruddell (1993) reported that
attribution-based verbal persuasion is an im-
portant force affecting clients' self-efficacy
judgments. Wise and Hale (1999) reported an
increase in self-efficacy after a 16-session
weight-training program for a male with a
spinal cord injury. Ferguson and Jones (2001)
noted that a cross-country skiing program fa-
cilitated an increase in the confidence of a
client with severe depression and oppositional
defiant disorder by strengthening the client's
self-efficacy judgments. Richeson et al. (2003)
reported an increase in mobility-related self-
efficacy for an older adult living in an assisted
living-facility after participation in a pedome-
ter-based walking program.

Mobility self-efficacy relates to confidence
in one's ability to move freely in certain situ-
ations. The research suggests that mobility
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decreases with age (Guralnik & Ostir, 2000),
theoretically lessening mobility self-efficacy.
Therefore, as people age, it becomes essential
to find ways to strengthen self-efficacy in or-
der to help increase mobility (Richeson et al.,
2004). Consequently, the authors perceived a
need for a community-based intervention fo-
cusing on preventive health care that could
reduce the probability, severity, and extent of
limitations resulting from multiple chronic
conditions that can lead to disability and pos-
sible institutionalization (Shank & Coyle,
2002, p. 65).

Having an interdisciplinary health care
team was also an important part of the inter-
vention. Traditionally, the geriatric therapeutic
recreation specialist has provided services as
part of an interdisciplinary health care team in
institutional settings. However, the increasing
cost of institutionalization and the promotion
of a national health agenda, Healthy People
2010, that recognizes the importance of pro-
moting healthy behaviors in the community
(U.S. Department of Health and Human Ser-
vices, 2000), have raised awareness of the
need for therapeutic recreation specialists to
partner with community-based interdiscipli-
nary health care teams. The interdisciplinary
team created a collaborative environment
where complimentary and individual skills
were honored. For example, the health fitness
professional developed the pedometer-based
activity intervention, the registered nurse pro-
vided expertise in geriatrics, medications and
chronic illness; in addition the therapeutic rec-
reation specialist's provided knowledge that
included: (a) an emphasis of the leisure expe-
rience, which has been shown to fundamen-
tally enhance client perceptions of choice, con-
trol, and empowerment, (b) establishing
partnerships with community-based recreation
and leisure service providers, and (c) knowl-
edge about older adult recreational program-
ming. These interdisciplinary skills provided
the expertise needed to conduct the research
project.

Two interdisciplinary health care teams,
one in Maine and one in Florida, developed the

study's community-based, pedometer-focused
walking intervention to increase physical per-
formance and mobility-related self-efficacy.
The sites were chosen because of the large
number of older adults in each geographic
area.

Purpose of the Study
The primary purpose of the study was to

compare the physical performance and mobil-
ity-related self-efficacy scores between partic-
ipants enrolled in a 12-week intervention
(Group A) and a wait-list control group
(Group B). Two additional purposes were to
examine the effects of a 12-week maintenance
period for Group A following participation in
the intervention, and to examine the effects of
the 12-week intervention for Group B follow-
ing the control period. The study highlights the
therapeutic recreation specialist as part of an
interdisciplinary health care team that pro-
vided a community-based, preventive health
care intervention for older adults.

Methodology

Participants
The original group of study participants

were older adults (N = 178; 140 females, 38
males) who had a leisure interest in walking
and were interested in volunteering to partici-
pate in the study. The participants were from a
northern site, Maine (w = 68), and a southern
site, Florida (n = 110). The sites were chosen
because of their high concentration of older
adults. At the northern site, various commu-
nity programs in the Portland, Maine area—
the Maine Partnership for Healthy Aging, the
South Portland Parks and Recreation Depart-
ment, the Salvation Army, the Atrium, and the
Freeport Elders Association—were used to re-
cruit participants. At the southern site, The
Center for Positive Aging in Port Charlotte
was used to recruit participants.

All participants read and signed an in-
formed consent form approved by the Univer-
sity of Southern Maine's Institutional Review
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Board prior to participating in the study. The
following entrance criteria were used: (a) >55
years of age; (b) able to ambulate indepen-
dently; (c) able to walk at a velocity or with
appropriate gait patterns, or both, necessary to
permit adequate pedometer readings; (d) wears
clothing that permits appropriate placement of
pedometer; and (e) has not had a physician
indicate that increased physical activity would
be harmful. All data collection took place in
shared community spaces.

Procedures
An experimental research design, summa-

rized in Figure 1, was used for this study. All
the participants who met the entrance criteria
were enrolled and randomly assigned to either
Group A or to Group B using the SPSS soft-

Recruitment of Participants
(N= 178)

Random Assignment to
Treatment Groups

Baseline Data Collection (Tl)

JJ
Week 12 Data Collection (T2)

Group A
(n=81)

Maintenance

Week 24 Data Collection (T3)

FIGURE 1. STUDY DESIGN.

22

FIGURE 2. ESTIMATED MARGINAL
MEANS OF SPPB SCORES FOR GROUP A
(INTERVENTION-MAINTENANCE) AND
GROUP B (CONTROL-INTERVENTION) AT
Tl, T2, AND T3.

ware random sample generator. Group A re-
ceived the intervention during the first 12
weeks; the intervention was followed by 12
weeks of maintenance. Group B served as
wait-list controls during the first 12 weeks and
received the intervention during the next 12
weeks. Participants in Group B were informed
that they would receive the intervention during
the second 12-week program and were in-
structed to continue with their "usual" activity
during the control period.

Participants were assigned to four separate
cohort groups. Each cohort group had 8 to 14
participants. Establishing separate cohort
groups increased the sample size by allowing
the research team to stagger the start of the
participants, thus accommodating participant
schedules, resulting in increased participation.
Each cohort group started at one-week inter-
vals and participated in five phases of the
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FIGURE 3. ESTIMATED MARGINAL
MEANS OF MRSES SCORES FOR GROUP
A (INTERVENTION-MAINTENANCE) AND
GROUP B (CONTROL-INTERVENTION) AT
Tl, T2, AND T3.
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research: (a) one week of baseline data collec-
tion (Tl); (b) 12 weeks of treatment (interven-
tion period for Group A or control period for
Group B; (c) one week of data collection at
Week 12 (T2); (d) 12 weeks of treatment
(maintenance period for Group A or interven-
tion period for Group B); and (e) one week of
data collection at Week 24 (T3). The interven-
tion period for Group A and concurrent control
period for Group B took place between Sep-
tember and December; the intervention period
for Group B and concurrent maintenance pe-
riod for Group A took place between January
and April.

Measures
The Physical Activity Readiness Question-

naire (PAR-Q) was administered during the
baseline phase to determine each participant's
need for physician clearance prior to partici-
pating in the program (Thomas, Reading, &
Shephard, 1992). Demographic variables (age,
gender, and region of residence) were recorded
and chronic illness and medication data were
collected. At Tl, T2, and T3, participants com-
pleted the Short Physical Performance Battery
(SPPB) and Mobility-Related Self-Efficacy
Scale (MRSES).

The SPPB, developed by Guralnik et al.
(1994), was used to measure physical perfor-
mance. Measures include Balance, Gait, and
Lower Extremity Strength. The Balance sub-
scale consists of side-by-side, semi-tandem,
and tandem stands. The participant is in-
structed to hold each position for up to 10
seconds and receives points for completion of
each position. The Gait, or Walking Speed,
subscale has the participant walk an 8-meter
course at his or her usual speed and receive
points based on the fastest time. The Lower
Extremity Strength subscale is assessed by the
time it takes for the participant to stand up and
sit down in a chair as quickly as possible five
times (repeated chair stands). Total score for
the SPPB is determined by the sum of each of
the individual tests. Acceptable internal con-
sistency reliability coefficients (Cronbach's al-

pha) for the SPBB have been established (.76),
and the predictive validity shows a gradient of
risk for mortality, nursing home placement,
and incident disability (Guralnik et al., 1994).

The MRSES, a survey that addresses mo-
bility-related self-efficacy, was developed as
part of an earlier pilot project and includes
three subscales of efficacy in Balance, Walk-
ing, and Lower Extremity Strength (Richeson
et al., 2004). The MRSES asks participants
"how well" they feel they can move when
performing various activities of daily living. It
consists of 15 items and is based on a 5-point
Likert-like scale, with anchors from 1 (not well
at all) to 5 (completely well). The five-ques-
tion Balance subscale asks how well you can
stand up after sitting, how well you can sit
down after standing, how well you can sit up
after you have been lying down, how well you
can turn around when you are standing, and
how well you can prevent yourself from fall-
ing when you are off balance. The six-question
Walking subscale asks how well you can walk
one-half mile without falling, how well you
can walk on a steep ramp without falling, how
well you can walk up a flight of stairs without
falling, how well you can walk on slippery
surfaces without falling, how well you can
walk on uneven surfaces without falling, and
how well you can walk on soft surfaces with-
out falling. The four-question Lower Extrem-
ity Strength subscale asks how well you can
get up from a chair, how well you can get up
from bed, how well you can get up from the
floor, and how well you can get up when you
use the toilet.

Content validity was established for the
MRSES by defining the concept of mobility
self-efficacy from a review of the literature.
The research team and consultants then devel-
oped the instrument and provided their expert
opinions. Construct validity was established
by correlating scores of the SPPB, a noted
measure of mobility for older adults, and
scores of the MRSES; a moderate relationship
was established (r = .462). Stability reliability
(test-retest), conducted on a sample of older
adults (&70 years) who lived in a retirement
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community, was established prior to the study
with satisfactory results (r = .97) (Richeson et
al., 2004). Internal consistency reliability co-
efficients (Cronbach's alpha) for both baseline
(r = .93) and postprogram testing (r = .95)
were also satisfactory (Richeson et al.). Thus,
acceptable reliability and validity has been
established for the MRSES.

To ensure an objective assessment of life-
style, each study participant wore a Yamax
Digi-Walker SW-200 electronic pedometer.
Reliability and validity of various Digi-Walker
models in accurately assessing step counts and
energy expenditure have been established with
community-dwelling older adults (Cyarto,
Myers, & Tudor-Locke, 2004).

Participants were given a pedometer to
wear during all waking hours for seven days
prior to and immediately following the inter-
vention. Pedometers were set to zero and
sealed to prevent participants from observing
step counts and possibly modifying their ac-
tivity. Seven days after issuance, pedometers
were collected and step counts recorded.

Intervention
The 12-week physical activity intervention

used in this study was theoretically grounded
in the four sources of self-efficacy: vicarious
experiences, accomplishments, verbal persua-
sion, and physiological arousal (Bandura,
1977, 1997). This included providing one-on-
one and group counseling that offered: written
and verbal instructions on pedometer usage,
reviewing the step counts, and providing ver-
bal feedback on the amount of movement
attained and how they felt physically and emo-
tionally. The counseling focused on selecting
lifestyle activities that encouraged moving
one's body throughout the day. Movements
could be accumulated in short or long bouts
and could be planned or incidental. The re-
search team also listened empathically to the
issues and concerns of the participants.

While the intervention was grounded in
self-efficacy theory the research team felt that
the primary motivator to increase mobility was

the pedometer. This belief was based on par-
ticipant comments from earlier research stud-
ies that highlighted the effects of wearing the
pedometer. The participants comments fo-
cused on four main motivational themes: (a)
wearing the pedometer provided immediate
objective feedback, (b) the pedometer cued
them to become more physically active, (3)
recording daily steps made people feel more
aware, and (4) it was enjoyable (Croteau et al.,
2004; Richeson et al., 2004; Richeson et al.,
2003).

The intervention facilitators were the in-
vestigators, who were health professionals
with backgrounds in therapeutic recreation,
nursing, and health fitness. The primary inves-
tigator provided training and spot checks for
the facilitator to ensure consistency at each
research site. Individual meeting spaces within
community facilities were in private areas
where confidentiality was assured.

Upon completion of initial data collection,
the research team incorporated the sources of
self-efficacy by developing a series of individ-
ual and group meetings with the participants.
Verbal persuasive statements were made when
the intervention group participants met with a
facilitator to set daily step goals, select strate-
gies for increasing daily steps, review pedom-
eter usage, and discuss procedures for keeping
a step calendar. Initial daily step goals were
individually set as a percentage of each partic-
ipant's baseline steps and involved an increase
of 5% over baseline. From a list of sample
strategies (including park further away, walk
while waiting for an appointment, walk with a
friend, and take your dog for an extra walk)
and through brainstorming, participants se-
lected strategies that they wanted to use to
increase their daily physical activity.

During the intervention phase, participants
wore a Yamax Digi-Walker SW-200 pedom-
eter following the procedures described. They
were instructed to reset the pedometer to zero
at the beginning of each day, to wear the
pedometer during all waking hours, and to use
the strategies they had selected to increase
their physical activity. At the end of each day,
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participants were instructed to remove the pe-
dometer and record on their step calendar the
date, the total number of steps displayed on the
pedometer, and the strategies used to increase
physical activity that day.

Upon completion of the final day of each
month the participants attended a group ses-
sion to facilitate role modeling, performance
accomplishments, and physiological arousal.
Here the participants shared success stories
and strategies regarding their accomplish-
ments, including how their bodies were re-
sponding to the increase in physical activity.
They also turned in their calendars, received
new calendars, and established new goals. For
participants who could not attend the monthly
group session, a phone conference with the
facilitator was conducted, incorporating the
above mentioned self-efficacy strategies, and
additionally calendars were exchanged by
mail.

Prior to starting the 12-week maintenance
phase, Group A participants met with a facil-
itator, verbal persuasive statements were made
to the participants regarding their ability to set
daily step goals, keep a step calendar, and
incorporate their personal strategies to in-
crease or maintain physical activity. Partici-
pants were instructed to follow procedures
used during the intervention; however, in the
maintenance phase no monthly meetings took
place. At the end of the study, the participants
were allowed to keep their pedometer and
given instructions on how to replace the bat-
tery. They were also given calendars for future
months.

Data Analysis
Sample size estimation was conducted

prior to recruitment to determine the number
of study participants (n = 62) needed to detect
treatment differences at a power of 80% and
an alpha level of p < .05. Both descriptive and
inferential statistics were utilized. Descriptive
data are expressed as means and standard de-
viations. Independent group f-tests were used
to check for group differences at baseline.

Mixed factorial analysis of variance
(ANOVA) with one independent group factor
(treatment) and one repeated-measures factor
(pre-post) was used to analyze mean differ-
ences for the dependent variables. In cases of
significance, a simple effects test was used.
Paired samples Mests were used to examine
changes in the intervention group (Group A)
during both the intervention and maintenance
periods and for changes in the control group
(Group B) after they served as controls and
following their participation in the interven-
tion. Statistical significance was set atp < .05.
Data were analyzed using Statistical Package
for the Social Sciences Version 11.5.

Results

Characteristics of Participants at
Baseline

Of the 178 participants who were recruited
to participate in the study, 31 (25 females and
7 males; 11 from Maine, 21 from Florida)
either dropped out prior to completion or had
missing data at one of the data collection
periods, leaving a final 147 participants (115
females and 32 males; 57 from Maine, 90 from
Florida). The primary reason for dropout in-
cluded moving away for the winter, but illness
and time constraints were also cited. There
was no significant difference between the two
groups (those who dropped out and those who
completed the study) in age, SPPB, or
MRSES. No follow up analysis was done for
the participants that dropped out of the study.

Ages ranged from 55 to 94 years of age
(M = 72.9, SD = 8.8). A plurality of the
participants {n = 86, 48%) reported having
multiple (two or more) chronic health condi-
tions, including hypertension (48.9%), arthritis
(36.7%), cancer (18%), osteoporosis (14%),
lipid disorders (12.9%), depression (11.2%),
diabetes (10.7%), and coronary artery disease
and stroke (10%). About one third of the
participants (« = 59, 33.1%) had one chronic
health condition. Less than one fifth (w = 33,
18.5%) reported no chronic health conditions.
In addition, participants were categorized into
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groups according to number of chronic health
conditions: none (n = 33), 1 (n = 59), 2 (n =
48), 3 or more (w = 38). No participants
reported having more than five of the above-
listed chronic health conditions.

Mobility Measures
Table 1 displays the means and standard

deviations for the mobility measures among
the groups at the three measurement periods.
There were no significant differences among
the groups at baseline for either the SPPB or
the MRSES. The total SPPB scores ranged
from 0 to 12 with the subscale scores of
Balance ranging from 0 to 4, Walking 0 to 4,
and Lower-Extremity Strength 0 to 4.

There were also significant differences be-
tween chronic health condition groups for the
SPBB and the MRSES at baseline (see Table
2). For the SPBB, participants with three or
more chronic health conditions scored signif-
icantly lower (M = 9.42, SD = 1.60, p = .000)
than those with either none (M = 11.09, SD =

1.72) or one (M = 10.64, SD = 1.41) chronic
health condition. Participants with three or
more chronic health conditions also had sig-
nificantly lower MRSES scores (M = 58.24,
SD = 13.28, p = .019) than those with no
(M = 66.00, SD = 9.74) chronic health con-
ditions. Subsequently, ANOVA analyses in-
cluded control for chronic health condition
group.

For total SPBB, no significant main effects
for time, F(l, 152) = .566, p = .453, group,
F(l, 152) = 2.351, p = .127, nor significant
time by group interactions, F(l, 152) = 2.536,
p = .113, were found. Group responses were
significantly different according chronic ill-
ness group.

For Group A, there was a significant im-
provement in SPPB scores during the interven-
tion period (p = .02), with an increase from
10.23 ± 1.69 at Tl to 10.57 ± 1.51 at T2, and
a continued increase during the maintenance
period to 10.74 ± 1.75 at T3. During the
control period, Group B had no change in

Table 1.

Group Mobility Scores at Tl, T2, and T3 (N = 147)

Variable

SPPB
Group A

Group B

MRSES
Group A

Group B

Tl

(95% CI)

M SD

10.23 1.69
(9.85-10.61)

10.56 1.56
(10.18-10.94)

62.06 10.63
(59.68-64.44)

63.17 10.79
(60.51-65.82)

T2

(95% CI)

M SD

10.57 1.51b

(10.22-10.92)
10.64 1.55

(10.26-11.02)

62.24 10.98
(59.78-64.79)

61.06 11.98
(58.14-63.98)

T3

(95% CI)

M SD

10.74 1.75b

(10.34-11.15)
10.94 1.49b

(10.58-11.30)

64.19 8.81C

(59.78-64.79)
61.93 11.72

(59.07-64.78)

Note. SPPB = Short Physical Performance Battery. MRSES = Mobility-Related Self-Efficacy Scale.
Values are M = mean; SD = standard deviation; A = intervention-maintenance group, B = control-
intervention group. Significantly different from Tl: "p < .05, bp < .01. Significantly different from T2: cp <
.05, dp < .01.
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Table 2.

Baseline PPB & MRSES Scores by Chronic Health Condition (N = 147)

Number of Chronic
Health Conditions
Variable

None (n = 33)
One (n = 59)
Two (n = 48)
Three or more (n = 38)

SPPB

M

11.09
10.64
10.38
9.42*

SD

1.72
1.41
1.71
1.60

MRSES

M

66.00
63.53
61.63
58.24**

SD

9.74
9.91

10.16
13.28

Note. SPPB = Short Physical Performance Battery. MRSES = Mobility-Related Self-Efficacy Scale.
Values are M = mean; SD = standard deviation.

•Significantly different from "none" and "one": p < .01.
"Significantly different from "none": cp < .05.

SPPB score; however, once enrolled in the
intervention, Group B exhibited a significant
improvement (p = .01), from 10.56 ± 1.56 at
Tl to 10.94 ± 1.49 at T3.

No significant main effects for group or
interaction of group across time were found
for any of the SPPB subscales. The only sig-
nificant main effect for time, F(l, 152) = 3.91,
p = .05, was found for the SPPB Lower
Extremity Strength subscale (chair stands).
Group responses were significantly different
according chronic illness group.

After participating in the intervention,
Group A had a significant increase in the
Lower Extremity Strength subscale score (p =
.02), with an increase from 2.74 ± 1.08 at Tl
to 2.97 ± 0.98 at T2 and a continued increase
during maintenance to 3.07 ± 1.06 at T3.
Group A's scores on the Balance subscale
were not significantly different after participat-
ing in the intervention; however, after the
maintenance period; scores at T3 (3.82 ±
0.62) were significantly greater than scores at
Tl (3.62 ± 0.73). During the control period,
Group B had no change in SPPB subscale
scores; however, after participating in the in-
tervention, Group B had a significant increase
(p = .01) in Lower Extremity Strength sub-
scale scores from T2 (2.99 ± 1.02) to T3
(3.28 ± 0.99).

Table 1 displays the means and standard

deviations for the mobility measures among
the chronic health condition groups at base-
line. There were significant differences be-
tween chronic health condition groups for the
SPBB and the MRSES at baseline.

Mobility-Related Self-Efficacy Scale
For total MRSES, no significant main

effects for time, F( l , 152) = .129, p =
.719, group, F( l , 152) = .118, p = .731,
nor significant time by group interactions,
F( l , 152) = 1.002, p = .318, were found.
During the intervention, Group A had no
change in MRSES score; however, follow-
ing the maintenance period, Group A had a
significant increase (p = .020) from
62.24 ± 10.98 at T2 to 64.19 ± 8.81 at T3.
Group B had no significant changes in
MRSES score at either T2 or T3. Although
not significant, there was a decrease in the
MRSES scores from Tl to T2 and an in-
crease from T2 to T3. No main effect for
time or group or interaction of group across
time was found for the MRSES subscale
scores.

Although Group A had no significant
change in the Walking subscale score after
participating in the intervention, their scores
after participating in the maintenance period
increased significantly (p = .01) from Tl
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(24.42 ± 5.58) to T3 (26.31 ± 3.80). Group A
also had no change in the Lower Extremity
Strength subscale score after participating in
the intervention; however, after the mainte-
nance period, Group A had a significant in-
crease (p = .04) from T2 (15.89 ± 3.52) to T3
(16.53 ± 3.16). While serving as controls,
Group B had a significant decrease (p = .03)
in the Balance subscale score from Tl
(21.31 ± 3.56) to T2 (20.43 ± 4.04).

Discussion
The results of the study are interesting.

Participants in Group A made significant im-
provements in SPPB and MRSES. Noteworthy
are the subscales score improvements on the
Balance and Lower Extremity Strength of the
SPPB. No improvement in the Gait, or Walk-
ing Speed subscale was found. Another prom-
inent finding was the significant increase in
two of the subscales of the MRSES, Walking
and Lower Extremity Strength. Group B did
not make any significant improvements while
serving as controls but significantly improved
during T2 and T3 on the SPPB Lower Extrem-
ity Strength subscale. In addition, a significant
decrease in the MRSES Balance subscale
when serving as the control group was noted.

There was a decrease in mobility-self effi-
cacy for Group B from Tl to T2 (control
period) and an increase from T2 to T3 (inter-
vention period), however the increase did not
match the initial decrease resulting in an over-
all decrease. The decline in mobility-self effi-
cacy led the research team to believe that
without the intervention there was a decrease
in the confidence of the participants resulting
in a decrease in mobility-self efficacy. Once
the intervention was implemented the mobility
self-efficacy scores began a steady increase
demonstrating the importance of intervention
for older adults.

In evaluating the results, the authors con-
cluded that community-dwelling older adults
with and without chronic health conditions
could make improvements over time in their
physical performance, in particular to lower

extremity strength and walking ability. These
are important findings. Guralnik et al. (1994)
reported that the inability to walk a half mile is
a significant predictor of nursing home place-
ment and mortality. Guralnik et al. also noted
a strong association between lower extremity
strength, functioning, and self-reported mea-
sures of disability. Wang et al. (2005) consid-
ered these physical performance indicators im-
portant health markers for older adults living
in the community.

Implementation of a pedometer-based
physical activity intervention led by an inter-
disciplinary health care team resulted in sig-
nificant advancements in mobility-related self-
efficacy for participants, particularly on the
Walking and Lower Extremity Strength sub-
scales. The research team felt that designing
the intervention based on the components of
self-efficacy (modeling, performance accom-
plishments, verbal persuasive statements, and
physiological arousal) strengthened the self-
efficacy of the participants. Previous research
(Ferguson & Jones, 2001; Maughan & Ellis,
1999; Richeson et al., 2003; Wise & Ellis,
1999) provided evidence that therapeutic rec-
reation interventions improve the self-efficacy
of individuals. Theoretically, strengthening
mobility-related self-efficacy should increase
efficacy behavior in lifestyle activity. Wise
and Hale (1999) state efficacious people tend
to "try new activities, expend greater effort,
and persevere longer" (p. 335).

The finding that Group A appeared to make
greater improvements suggests that older
adults need longer periods of time to increase
their physical performance and mobility-re-
lated self-efficacy. The maintenance period
seemed crucial to Group A's continued suc-
cess despite the fact that the participants did
not have any contact with the researchers dur-
ing this time. In addition, while not statisti-
cally significant there was a trend toward par-
ticipants with three or more chronic health
conditions exhibiting greater improvements in
physical performance and mobility-related
self-efficacy, a logical outcome as this group
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of participants had the most room for improve-
ment.

Therefore, it appears that providing the
participants with pedometers and realistic
short-term goals, self-monitoring and self-re-
inforcing log sheets that made outcomes con-
crete and visible, and a follow-up appointment
time gave them enough support to maintain a
commitment to their health during the mainte-
nance phase. The pedometer-based program
thus provided a practical and easily understood
preventive health care intervention consistent
with self-efficacy theory.

Implications for Therapeutic
Recreation

Geriatric therapeutic recreation specialists
provide meaningful therapeutic recreation pro-
grams that meet the needs of older adults
through assessment, intervention, and evalua-
tion. Typically, these programs occur in insti-
tutional settings, including nursing homes and
assisted-living facilities, despite the fact that
the majority of older adults live in the com-
munity (Atchley, 2000); therefore, it is imper-
ative that therapeutic recreation specialists be-
gin to respond to the needs of community-
dwelling older adults. The authors suggest that
the first step is to understand the chronic health
conditions of the older adults who are living in
their communities and conceptualize ways in
which therapeutic recreation specialists could
intervene.

Geriatric therapeutic recreation specialists
also need to partner with other health and
human service agencies in their communities.
A starting point might be to contact the local
community parks and recreation department,
office on aging, Salvation Army, Alzheimer's
association, and other nonprofit community
agencies dealing with senior services. Thera-
peutic recreation specialists can also market
their services as health professionals who can
help older adults manage chronic health con-
ditions and assist them in maintaining mobility
and self-efficacy, keeping them physically ac-

tive in their communities and avoiding costly
institutionalization for as long as possible.

Therapeutic recreation needs to expand its
professional repertoire to include physical ac-
tivity, in terms of both practice and research.
As reported by Austin (2002), there is a dearth
of articles related to physical activity in the
therapeutic recreation literature. In addition,
Austin notes that therapeutic recreation stu-
dents are not being prepared to "employ phys-
ical activities as interventions" despite find-
ings that physical activity can produce
therapeutic outcomes (p. 279). Therapeutic
recreation specialists possess a broad under-
standing of the benefits of leisure pursuits,
such as walking, that can enhance the health
and wellness of their clients, including those in
geriatric populations.

Conclusion
The study has several limitations. First,

preserving treatment fidelity was challenging.
The researchers could not control the friend-
ships that were in existence or formed between
members of the intervention and control
groups. One participant in the intervention
group reported walking—and discussing the
research project—with a participant in the
control group despite the research team's in-
struction to the control group to maintain their
current level of physical activity. Second, par-
ticipant self-selection may have decreased the
generalizability of the findings. Participants
enrolled in the study based on their leisure
interest in participating in a pedometer-based
walking program, and that interest could sug-
gest a preexisting level of high self-efficacy,
given that self-efficacy influences individual
choices, energy expenditure, and perseverance
(Bandura, 1977). Third, although the research
team felt that the pedometer served as a moti-
vator to increase mobility the intervention in-
volved other techniques, such as contact with
the research team and contact with the other
participants, that might have served as con-
founding motivators. Based on the design of
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the study, it is impossible to know if the
pedometer served as the primary motivator.

The study has a number of strengths, in-
cluding a randomized experimental research
design, a power-analyzed sample from two
different geographic areas with high concen-
trations of older adults, and an interdiscipli-
nary health care team. The authors believe that
in order to treat the clinically complex chronic
conditions of older adults, an interdisciplinary
team is essential. The study treatment team
composition was therefore perceived as a
strength.

Recommendations for future research in-
clude examining roles for the therapeutic rec-
reation specialist in community-based, inter-
disciplinary, preventive health care interventions
for older adults. One suggestion would be to
investigate Nagi's theory of the disabling pro-
cess (Rejeski & Focht, 2002), which includes
the physical symptoms of chronic disease,
self-efficacy beliefs, and the social-environ-
mental context. As Buettner (2000) noted,
older adults are clinically complex; the partic-
ipants in this study were no exception, with
81 % percent of the participants having at least
one chronic condition and 48% having multi-
ple chronic conditions. Examining chronic
health conditions, educating older adults on
the benefits of an active lifestyle, and devel-
oping individualized interventions based on
recreational or leisure interests over time are
essential steps to increasing the mobility of
older adults in the community. Additionally,
even though the social-environmental support
of group meetings was implemented in this
study and informal social support was also
noted as friendships developed, more research
is needed on the impact of social support.
Moreover, determining specifically the moti-
vating factor (i.e., pedometer, self-efficacy, or
facilitators) for an increase in mobility and
mobility-related self-efficacy is warranted. Fi-
nally, evidence is needed on the cost effective-
ness of community-based interdisciplinary
preventive health care interventions that in-
clude recreational therapists—costs that surely
are minimal compared to the $244 billion

spent annually by Medicare on older adults
with multiple chronic health conditions.

As communities across the nation continue
to age and people live longer with more and
more chronic health conditions, the therapeu-
tic recreation specialist can play an active role
in developing, implementing, and evaluating
preventive health care interventions. As this
study demonstrates, focusing on self-efficacy
with behavior modeling through group inter-
action; successful task completion through in-
creasing the percentage of steps taken each
month; and verbal persuasion that focuses on
goal setting, self-monitoring, and self-rein-
forcement can increase the self-efficacy and
physical performance of older adults. The au-
thors found the interdisciplinary intervention
to be a strategy that provided the motivation
needed for the older adults in the study to take
a step—in fact, many steps—toward better
health.
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