
Best-Practice Physical Activity Programs for Older Adults:
Findings From the National Impact Study
Susan L. Hughes, DSW, Rachel B. Seymour, PhD, Richard T. Campbell, PhD, Nancy Whitelaw, PhD, and Terry Bazzarre, PhD

Moderate exercise 3 to 5 times per week for
at least 30 minutes produces multiple health
benefits for older adults at most levels of
functional ability.1 However, older adults are
the most sedentary population in the United
States,2,3 with more than 60% failing to partic-
ipate in regular physical activity.4

A number of randomized controlled trials
have tested specific exercise programs for older
adults. To our knowledge, Wilcox et al. is the
only study that has examined the impact of
evidence-based programs adopted by commu-
nity providers of physical activity programs
for older adults.5 This study found that older
adults who participated in 2 newly adopted
programs experienced statistically significant
benefits regarding physical activity participation,
depression, stress, and body mass index. How-
ever, that study did not examine the impact of
exercise programs already existing in the com-
munity. We sought to address this gap with our
study.

Community organizations like senior cen-
ters and YMCAs are the primary providers of
physical activity programs for older adults in
the United States. These providers strive to
achieve a balance among the programs they
offer, taking into consideration such factors as
exercise science, older adults’ preferences,
and real-world feasibility. In 2003, the Center
for Healthy Aging of the National Council on
Aging (NCOA) conducted a national competi-
tion to identify 10 best-practice physical
activity programs operated by community
organizations serving older adults. The
competition was funded by the Robert Wood
Johnson Foundation and was conducted in
collaboration with the Center for Research on
Health and Aging (CRHA) at the University of
Illinois at Chicago. The Centers for Disease
Control and Prevention’s Healthy Aging Re-
search Network, the Active Aging Partnership,
and nationally known physical activity experts
helped NCOA develop best-practice criteria
based on findings from the literature and
expert judgment.

Programs that participated in the national
competition had to serve a large population of
older adults, have a solid history of physical
activity programming, and collect and evaluate
outcomes data. The NCOA hosted application
forms on its Web site, posted notices of the
competition on Web sites and e-mail discussion
lists, and networked with other national orga-
nizations to publicize the competition. More
than 1100 competition applications were
downloaded, and 83 were submitted. National
experts scored the applications based on sev-
eral criteria, including years of operation,
numbers of clients served, types of instructors
used, inservice education for instructors, and
monitoring of participant attendance and out-
comes. The top 29 applicants participated in
telephone interviews that elicited more de-
tailed information concerning each organiza-
tion’s approach to program development and
supervision, instructor training, collection and
analysis of outcomes data, and sustainability.
Finally,10 programs were identified as national
best-practice programs based on all of the
above information. The NCOA awarded $1000
and a certificate of achievement to each of the
10 winning programs.

A site visit team that included NCOA staff,
researchers from the University of Illinois at
Chicago, and other study partners visited the
10 best-practice sites to learn more about
program elements, infrastructure support,
partnership activities, and other factors that
contributed to their success. During the visits,
we assessed each site’s capacity to participate in
the National Impact Study, which would assess
the impact of site programs on participants.
Based on findings from the site visits, we
selected provider sites for participation in our
study, recruited and enrolled study participants
from those sites, and assessed the impact that
participation in a multicomponent physical ac-
tivity program had on those participants.

METHODS

We used a randomized trial to assess pro-
gram impact, with baseline measures and
posttests at 5 and 10 months. We hypothesized
that the outcomes of treatment participants
would improve significantly relative to the
outcomes of the control group.

We conducted in-person interviews to assess
the outcomes described in the next section.

Objectives. We assessed the impact of existing best-practice physical activity

programs for older adults on physical activity participation and health-related

outcomes.

Methods. We used a multisite, randomized trial with 544 older adults (mean

age 66 years) and measures at baseline, 5, and 10 months to test the impact of a

multiple-component physical activity program compared with results for a

control group that did not participate in such a program.

Results. For adults who participated in a multiple-component physical activity

program, we found statistically significant benefits at 5 and 10 months with

regard to self-efficacy for exercise adherence over time (P<.001), adherence in

the face of barriers (P=.01), increased upper- and lower-body strength (P=.02,

P=.01), and exercise participation (P=.01).

Conclusions. Best-practice community-based physical activity programs can

measurably improve aspects of functioning that are risk factors for disability

among older adults. US public policy should encourage these inexpensive health

promotion programs. (Am J Public Health. 2009;99:362–368. doi:10.2105/AJPH.

2007.131466)
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Intermediate Outcomes

Self-efficacy for exercise. We used a 3-item
scale developed by Lorig et al. to assess exer-
cise efficacy.6 This scale is scored by summing
responses and dividing them by the total number
of items.

Outcome expectations for exercise. We
assessed outcome expectations using a
17-item scale developed by Seymour.7 The
measure assesses both beliefs and relative im-
portance of each outcome. Participants rated
agreement with statements about the benefits of

exercise on a scale of 1 to 5 and rated the
importance of each outcome on a scale of1 to10.
The measure is reliable with Cronbach a of 0.89
for beliefs and 0.97 for importance.7

Exercise adherence self-efficacy. We used
McAuley’s barriers scale to assess self-efficacy
for exercise adherence in the face of barriers,
and we used McAuley’s time-adherence scale
to assess self-efficacy for continuing to exercise
for the 6 months following administration of
the test.8 Scores for both scales range from 0 to
100, with scale scores representing the mean of
the summed items.

Main Outcomes

Exercise adherence. We used the 41-item
Community Healthy Activities Model Program
for Seniors (CHAMPS) questionnaire to assess
participation in leisure-time physical activity,
moderate and vigorous physical activity, and
nonexercise activities.9

Lower-extremity muscle strength. We used a
timed sit–stand test to assess lower extremity
muscle strength.10 For this test, participants sat in
a straight-back chair and then stood with their
arms folded. If they successfully stood, we asked
them to stand and sit down 5 times as quickly as
possible. We used a stopwatch to measure the
cumulative time required to complete all 5 sits
and stands to the nearest 10th of a second.

Upper-body strength. We used an ‘‘arm curl’’
test to assess upper-body strength. We counted
the number of times participants could curl a
hand weight through the full range of motion in
30 seconds. Women used a 5-pound weight,
and men used an 8-pound weight.10

Upper-body flexibility. We used a ‘‘back
scratch’’ test to assess upper-body flexibil-
ity.10 While standing, participants used both
arms to reach behind their backs, with 1 arm
going over the shoulder on that arm’s side of the
body and reaching down from above, and the
other arm going behind the waist on that arm’s
side of the body and reaching up from below. On
the hand reaching down from above, the palm
was kept facing the back, and on the hand
reaching up from below, the palm was kept
facing outward. Participants extended the fin-
gers on both hands and tried to get the fingers
of each hand as close as possible to the fin-
gers of the other hand. The interviewer mea-
sured the distance between or overlap of the
fingers.

Six-minute distance walk. In the 6-minute
distance walk, participants walked as far as

TABLE 1—Demographic and Disease Characteristics of Study Participants, by Treatment

Group: NCOA-Designated Best-Practice Physical Activity Programs, 2004–2005

Treatment Group

(n = 289), % (No.)

Control Group

(n = 255), % (No.)

Age,a y

50–64 47.4 (121) 47.5 (137)

65–74 38.8 (99) 36.3 (105)

‡ 75 13.7 (35) 16.3 (47)

Women 76.6 (221) 78.0 (199)

Education

Less than high school 0.7 (2) 1.6 (4)

High school 12.5 (36) 13.3 (34)

At least some college 86.8 (251) 85.1 (217)

Income £ $50 000 54.3 (157) 51.4 (131)

Marital status

Married 54.7 (158) 53.7 (137)

Divorced 20.8 (60) 25.9 (66)

Widowed 14.9 (43) 13.3 (34)

Separated 1.7 (5) 1.2 (3)

Never married 5.5 (16) 3.5 (9)

Member of unmarried couple 2.4 (7) 2.0 (5)

Race/ethnicity

White 85.5 (247) 81.2 (207)

African American 9.7 (28) 13.3 (34)

Hispanic or Latino 1.4 (4) 0.4 (1)

Asian or Pacific Islander 1.4 (4) 2.0 (5)

American Indian 0.3 (1) 1.2 (3)

Other/refused to answer 1.7 (5) 2.0 (5)

BMI,b kg/m2

Underweight 1.7 (5) 0.8 (2)

Normal 27.7 (80) 25.1 (64)

Overweight 33.2 (96) 38.0 (97)

Obese 37.4 (108) 36.1 (92)

Chronic conditions

Arthritis 53.0 (151) 54.5 (138)

Hypertension 39.6 (114) 33.9 (86)

Diabetes 14.2 (41) 11.1 (28)

Heart disease 11.4 (32) 8.3 (21)

Note. BMI = body mass index; NCOA = National Council on Aging. There were no significant differences between treatment and
control groups with regard to the characteristics listed in this table.
aThe mean age of the treatment group was 65.8 years, with a range of 51 to 88 years. The mean age of the control
group was 65.5 years, with a range of 50 to 87 years.
bUnderweight was BMI < 18.5 kg/m2, normal weight was BMI = 18.5–24.9 kg/m2, over weight was BMI = 25–29.9 kg/m2,
and obesity was BMI ‡ 30 kg/m2.
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possible within 6 minutes, accompanied by a
research staff member who used a Rolatape
(MM12 series Rolatape, Watseka, IL) to mea-
sure the distance walked in feet.10

Body mass index. For body mass index,
interviewers measured height in stockinged
feet, and they measured weight in indoor
clothing in stockinged feet.

Depression. We used the 10-item Center for
Epidemiological Studies Depression Scale
(CES-D) Short Form to assess participants’
feelings and emotional states during the prior
week.11,12

Health-related quality of life. We used the
Medical Outcomes Study Short Form 36 (SF-
36) health survey, which addresses 8 generic
dimensions related to health: physical func-
tioning, role disability caused by emotional and
physical health, bodily pain, general health,
vitality, and general mental health.13 Scale
scores range from 0 (poor) to 100 (excellent).

Selection of Study Sites

Criteria for selection of a study site included
the strength of the activity program, the site’s
capacity to enroll a large number of new par-
ticipants, and heterogeneity across provider
types.

The best-practice providers we evaluated
during our site visits offered a wide variety of
physical activity programs, including such ac-
tivities as yoga, strength training, and line
dancing. Because multiple-component pro-
grams that include flexibility activities, aerobic
exercise, and strength training in a single class
and that meet at least 3 times per week are
most likely to achieve positive outcomes,14–16

we limited study participation to providers that
already offered this type of program successfully.

During our site visits we learned that many
program participants had been enrolled in
programs for several years. Because it would be
difficult to assess program impact on this pop-
ulation, we asked sites if they could start new
classes and recruit at least 125 new enrollees
who would be our ‘‘treatment’’ group and 125
control participants. The sites we selected for
our study met these criteria or were willing to
work to meet them. The remaining sites were at
capacity and could not expand services without
more resources than those offered by national
competition funds.

We also sought diverse provider types so we
could capture the heterogeneity among physi-
cal activity program providers. The following
sites were selected for the study: Resources for

Seniors, Inc, a senior services provider in
Raleigh, North Carolina; Madison School and
Community Recreation, a parks and recreation
provider in Madison, Wisconsin; and Holy
Cross Hospital, a general hospital in Silver
Spring, Maryland. All 3 sites were located in
middle-class areas, partnered with local sites
(e.g., gyms, schools, and senior centers) to offer
programs, and used certified exercise instruc-
tors to conduct their programs.

Selection, Randomization, and

Surveying of Participants

Participants were 50 years or older, were
able to walk independently, were not engaged
in a regular program of exercise, and agreed to
participate in the study. All participants signed
forms indicating their informed consent to
study participation. We also obtained physician
consent to the participants’ participation. Ex-
clusion criteria included being 49 years or
younger and regular participation in an exer-
cise program.

At the end of the baseline interview, partic-
ipants were randomized using numbered en-
velopes containing the labels ‘‘treatment’’ or
‘‘control.’’ Neither participants nor interviewers
were blinded to group assignment. The treat-
ment was a multiple-component physical ac-
tivity program that provided flexibility activi-
ties, low-impact aerobic exercise, and resistance
training for 60 minutes 3 times per week over
the 10 months for which each participant was
observed. Control group participants could
enroll in any programs the provider offered
except for the multicomponent program, and
they could also participate in physical activity
programs other than those offered by the pro-
vider.

Enrollment occurred between August 2004
and March 2005. Participants were recruited
through notices in provider newsletters, flyers
posted at the provider sites or distributed at
local events, and advertisements in newspa-
pers. The promotional materials featured a toll-
free number for people to call if they were
interested in participating in the study. The
CRHA set up and staffed the study hotline, and
CRHA staff conducted the initial phone
screening to determine which callers were
eligible for the study. Of the 995 persons who
called the study hotline, 544 enrolled, 66 were
ineligible for participation, and 343 did not
participate for a variety of reasons. Of the
nonparticipants, 153 failed to complete

TABLE 2—Random-Effects Analysis Comparing Baseline Values to Intermediate

Outcomes at 5 and 10 Months: NCOA-Designated Best-Practice Physical Activity

Programs, 2004–2005

Intermediate

outcomes

at 5 Mos

Intermediate

outcomes

at 10 Mos

Treatment

Group

Treatment

· Time

at 5 Mos

Treatment

· Time

at 10 Mos

Lorig self-efficacy scale for exercise

b –0.246 –0.653 –0.085 0.264 0.350

z score –1.790 –4.780 –0.600 1.480 1.970

P .074 <.001 .552 .140 .049

Outcome expectations for exercise

b 0.041 0.080 –0.118 0.004 0.017

z score 1.220 2.400 –0.290 0.100 0.380

P .222 .016 .775 .922 .701

McAuley efficacy scale of adherence in the face of barriers

b –10.711 –12.072 –0.307 6.374 3.998

z score –7.920 –9.010 –0.200 3.660 2.229

P <.001 <.001 .843 <.001 .022

McAuley efficacy scale of adherence over time

b –10.635 –12.570 –0.953 10.629 7.694

z score –5.690 –6.790 –0.540 4.370 3.180

P <.001 <.001 .589 <.001 <.001

Note. NCOA = National Council on Aging. a < .05.
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baseline interviews because of field interviewer
absenteeism and turnover. Other reasons for
nonparticipation included time conflicts and
problems with the provider’s distance from the
participant. Participation in regular exercise
was the primary reason for ineligibility (n=38).
Additionally, CRHA staff were unable to es-
tablish follow-up contact with 42 persons who
had initally expressed an interest in the study.

CRHA staff transmitted eligible callers’ con-
tact information to on-site data collectors at the
3 sites. Baseline interviews were completed
in person with 544 participants (289 treat-
ment, 255 control). Posttest interviews were
completed at 5 months after baseline with
374 participants (69% of baseline) and at 10
months after baseline with 384 participants
(70% of baseline). We gave US$10 gift cards
to participants after each interview. Field staff
made 10 attempts to schedule posttest inter-
views. If participants told field staff they were
not interested in participating, they were clas-
sified as study dropouts and were not contacted
again. If field staff could not schedule an in-
person interview and if participants said they
had a limited amount of time, field staff then
conducted telephone interviews as soon as
possible using a prioritized list of scales. Field
staff provided detailed information regarding
the specific circumstances pertaining to ar-
rangements for follow-up interviews to CRHA
staff, who also tried to retain participants by
conducting telephone interviews in lieu of in-
person interviews.

Data Analyses

The study was powered conservatively to
enroll 750 participants at baseline across the 3
sites. This target allowed for a generous attri-
tion rate that would yield a sample of 300
participants remaining at 10 months (50 treat-
ment participants and 50 control participants
at each site). We obtained 5-month outcomes
for 228 (79%) treatment group participants
and 145 (57%) control group participants, and
we obtained 10-month outcomes for 229
(79%) treatment group participants and 149
(58%) control group participants. A logistic
regression model compared those who
remained in the study with those who left
across the sites.17 We regressed a variable indi-
cating continued participation in the study on
each of the outcome variables, on a dummy
variable for treatment condition, and on the
interaction of each of the outcome variables with

TABLE 3—Random-Effects Analysis Comparing Baseline Values to Main Outcomes at 5 and 10

Months: Participants in NCOA-Designated Best-Practice Physical Activity Programs, 2004–2005

Main Outcomes

at 5 Mos

Main Outcomes

at 10 Mos

Treatment

Group

Treatment

· Time at 5 Mos

Treatment

· Time at 10 Mos

CES-D

b –0.003 –0.405 0.164 0.092 0.430

z score –0.01 –1.84 0.67 0.32 1.51

P .989 .065 .503 .747 .131

Body mass index

b –0.038 0.096 –0.071 –0.035 –0.276

z score –0.25 0.65 –0.14 –0.19 –1.45

P .799 .514 .891 .853 .146

Timed sit–stand test

b 2.095 2.754 0.589 2.255 2.341

z score 3.53 4.23 0.69 2.97 2.82

P <.001 <.001 .493 .003 .005

6-minute walk

b 0.056 0.105 0.053 –0.022 0.014

z score 2.82 5.14 1.78 –0.87 0.52

P .005 .000 .075 .383 .603

Arm-curl test

b 2.355 3.800 0.374 1.012 1.281

z score 6.73 10.61 0.85 2.25 2.76

P <.001 <.001 .395 .025 .006

Back-scratch test

b 1.298 0.793 0.125 –0.443 0.403

z score 5.29 3.17 0.30 –1.41 1.25

P <.001 .002 .766 .158 .210

CHAMPS

Caloric expenditure: all PA

b 0.106 0.048 0.019 0.072 0.052

z score 1.65 0.73 0.28 0.88 0.61

P .099 .465 .781 .381 .539

Caloric expenditure: moderate PA

b 0.061 –0.039 –0.062 0.059 0.035

z score 0.72 –0.44 –0.68 0.54 0.31

P .473 .658 .497 .591 .756

Frequency of exercise: all PA

b 1.733 1.654 0.281 3.199 2.976

z score 1.65 1.59 0.26 2.35 2.20

P .098 .112 .798 .019 .028

Frequency of exercise: moderate PA

b 1.237 1.029 0.184 1.447 1.304

z score 1.80 1.51 0.26 1.63 1.47

P .072 .131 .795 .104 .141

MOS SF-36

General health

b –0.416 –2.350 –1.383 0.095 1.624

z score –0.46 –2.61 –1.06 0.08 1.41

Continued
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the dummy variable for treatment condition. We
found significant interactions involving all 3
self-efficacy variables and the timed sit–stand
test. The 3 self-efficacy variables were inter-
correlated in the range of r=0.5. To avoid
collinearity, we used only 1 variable—baseline
exercise efficacy—as a covariate in the outcome
analyses to account for differential attrition.
However, results did not vary when either the
exercise efficacy scores or the timed sit–stand
scores were included as covariates. Therefore, we
report results without any baseline covariates.

Data analysis involved1 between-group factor
(treatment vs control) and 1 within-participant
factor (time). Our treatment of time was nonlinear
in that we included indicator variables for the 2
measurement points and we treated the baseline
as the reference category. The intervention
(main) effect was significant at each site. Because
we had repeated-measures data and different
numbers of respondents by group over time, we
analyzed the data by means of a random-intercept

model, which assumes that data are missing at
random. A simple random-effects model for the
data can be written as

ð1Þ Yit ¼ b0 þ b1Site1þ b2Site2
þ b3Treat þ b4Time5
þ b6Time10þ b7Treat
· Time5þ b8Treat · Time10
þ uiþ eit;

where the interaction terms Treat·Time5 and
Treat·Time10 test whether the 2 groups differed
at the first and second posttests relative to base-
line. Effect sizes for each outcome at each time
point were computed as the difference between
the treatment and control group means at that
time point, divided by the pooled standard devi-
ation over groups. We used the Cohen d to
measure the strength of the relationships between
variables (effect sizes), and we used the Cohen
criteria to categorize results as having a small
(d=.2), medium (d=.5), or large (d=.8) effect.18

RESULTS

We enrolled 544 (289 treatment, 255 con-
trol) participants across the 3 sites. There were
no significant differences between study groups
at baseline (Table 1). The majority of partici-
pants (77%) were women, 16% were minori-
ties, and 53% had annual household incomes
under $50000. The mean age was 66 years in
both groups (range=51–88 years); 47% of
participants were aged 50 to 64 years, 37%
were aged 65 to 74 years, and 15% were 75
years or older. A large majority of participants
(86%) had attended some college. Importantly,
72% were overweight or obese, and 75%
reported having at least 1 chronic medical
condition.

We tracked class attendance weekly for the
treatment group, and we analyzed cumulative
10-month attendance data for all 3 sites de-
scriptively. Overall, 87% of treatment partici-
pants attended at least 1 class. Those who
attended at least 1 class attended, on average,
59 classes (approximately 55% of the total
number of classes offered during the study
period), ranging from 1 to 145 classes attended
(median=66). Daily attendance at each site
ranged from 42% to 58% of the site’s treatment-
group population. Staff at the study sites told
us these attendance rates were consistent with
those they had observed in their other exercise
programs.

At 5 months after baseline, treatment group
participants improved significantly compared
with control group participants in adherence
efficacy over time and adherence efficacy in the
face of barriers (Table 2). Treatment group
participants maintained these improvements at
10 months, at which time they also improved
significantly relative to control group partici-
pants in exercise efficacy. No between-group
differences were found in outcome expecta-
tions for exercise at 5 or 10 months.

Scores on the timed sit–stand test and the
arm-curl test improved significantly for treat-
ment participants compared with control par-
ticipants at 5 and 10 months (Table 3). Per-
formance improved in both groups relative to
baseline, but the rate of improvement was
significantly greater in the treatment group.
Treatment group participants also reported
significantly higher participation in all types of
physical activity than did control group partic-
ipants at 5 and10 months, and treatment group
participation in moderate physical activity at

TABLE 3—Continued

P .647 .009 .288 .935 .159

Physical function

b 0.046 –2.513 0.625 0.422 1.719

z score 0.04 –2.21 0.36 0.29 1.17

P .968 .027 .717 .774 .240

Physical role

b –4.535 –6.421 –3.986 3.311 3.493

z score –1.50 –2.15 –1.26 0.85 0.90

P .133 .031 .209 .396 .367

Emotional role

b 0.453 1.875 –1.906 –1.660 –4.913

z score 0.21 0.88 –0.87 –0.59 –1.76

P .834 .381 .383 .554 .078

Social function

b –2.262 –4.104 –0.688 0.287 1.745

z score –1.42 –2.59 –0.45 0.14 0.85

P .155 .010 .655 .889 .396

Bodily pain

b –0.970 –2.998 –1.862 –0.246 2.492

z score –0.71 –2.21 –1.21 –0.14 1.42

P .480 .027 .227 .889 .156

Vitality

b 0.023 1.458 2.718 –1.301 –2.526

z score 0.02 1.15 1.62 –0.79 –1.54

P .985 .251 .106 .429 .123

Note. NCOA = National Council on Aging; CES-D = Center for Epidemiological Studies Depression Scale; CHAMPS = Community
Healthy Activities Model Program for Seniors; MOS SF-36 = Medical Outcomes study Short Form 36; PA = physical activity.
a < .05.
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5 and 10 months reached borderline levels
of statistical significance. Again, participation
levels increased in both groups at 5 and 10
months relative to baseline. Treatment group
participants increased their frequency of phys-
ical activity by an average of 26% over base-
line, whereas control group members increased
their frequency of physical activity by an av-
erage of 9% over baseline. No group differ-
ences were seen in scores for CES-D, body
mass index, 6-minute walk, back-scratch test,
weekly caloric expenditure (which was tracked
by the CHAMPS questionnaire), or SF-36 at 5
or 10 months.

Effect sizes (Table 4) for exercise efficacy,
outcome expectations for exercise, adherence
efficacy in the face of barriers, and CES-D were
small according to our categorization of effect
sizes (discussed in the ‘‘Data Analyses’’ section).
The effect size for adherence efficacy over time
was 0.592 at 5 months but decreased to 0.257
at 10 months. Effect sizes for body mass index
were small at both time points, but trends
favored treatment group participants. Effect
sizes for all of the performance measures

were small, as were the effect sizes for the scores

on the CHAMPS questionnaire. Notably, the

effect size for the timed sit–stand measure

increased at 10 months. However, these effect

sizes were conservative estimates because they

were based on ‘‘intent to treat’’ analyses that did

not adjust for attendance. It is possible that ‘‘as

treated’’ analyses would yield stronger results.

DISCUSSION

To the best of our knowledge, only 1 other
study besides ours has tested the impact of best-
practice physical activity programs offered in
community settings on older adult participants,
and ours is the only one we know of that has
tested the impact of already-existing programs,
as opposed to brand-new programs. Our find-
ings have important implications for providers,
participants, and policymakers.

All of the providers in our study had large
numbers of participants enrolled in exercise
programs prior to this study. However, re-
cruiting and enrolling a new cohort of seden-
tary older adults for the study was a challenge.

Although we originally planned to enroll par-
ticipants over a period of 3 months, we were
obliged to extend the enrollment period to 6
months because of low enrollment. The ex-
tended recruitment period and a small infusion
of additional resources ($20000 per site) en-
abled the providers to expand their reach and
enroll substantial numbers of new participants.
Importantly, the providers also found ways to
maintain the increased reach of these new
program offerings after the study ended.

All 3 sites experienced variable attendance at
the activity programs examined in our study.
Site staff described these variations as ‘‘normal,’’
reflecting the fact that older adults have many
competing uses for their time. Despite variable
attendance, we saw important effects on both
intermediate and main study outcomes in these
intent-to-treat analyses. In the future, we will
conduct further analyses that will probe reasons
for nonattendance (e.g., illness, caregiving re-
sponsibilities, transportation barriers) and will
examine the level of attendance necessary to
achieve the benefits we observed. Future ‘‘as
treated’’ analyses will also examine the types
and levels of physical activity engaged in by
control group participants, who also showed
some benefits over time. These analyses may
shed light on the benefit achieved through
participation in other forms of exercise and may
enable us to quantify the value associated with
multiple-component physical activity as com-
pared with a single-component form of activity.

Retaining participants in measurement was
challenging. We had originally planned to enroll
750 participants at baseline across the 3 sites, but
despite aggressive recruitment that garnered
more than 900 inquiries about the study, we
were only able to successfully enroll 544 partic-
ipants at baseline. However, the study was con-
servatively powered for a sample of 300 partic-
ipants remaining at10 months (50 treatment and
50 control participants at each of the 3 sites). In
fact, 374 participants completed the 5-month
posttest interview, and 384 participants com-
pleted the 10-month posttest interview. We also
maximized statistical power by using random
effects to model the outcome analyses. Control
group members were more likely to refuse to
participate in posttest measurement than were
treatment group members. However, analyses
using covariates that were correlated with attri-
tion did not change the study findings.

Although we did not find significant differ-
ences in outcomes by site, there were site main

TABLE 4—Treatment Effect Sizes at 5 and 10 Months: NCOA-Designated Best-Practice

Physical Activity Programs, 2004–2005

5 Mos,

Effect Size

10 Mos,

Effect Size

Intermediate outcomes

Lorig self-efficacy scale for exercise 0.121 0.123

Outcome expectations for exercise 0.021 0.058

McAuley self-efficacy scale for barriers adherence 0.395 0.195

McAuley self-efficacy scale for adherence over time 0.592 0.267

Main outcomes

CES-D 0.090 0.210

Body mass index –0.033 –0.037

Performance measures

6-minute walk 0.166 0.161

Timed sit–stand 0.245 0.341

Arm-curl test 0.256 0.278

Back-scratch test –0.090 0.111

CHAMPS

Caloric expenditure: all PA 0.154 0.041

Caloric expenditure: moderate PA 0.093 0.039

Frequency of physical activity: all PA 0.314 0.211

Frequency of physical activity: moderate PA 0.245 0.136

Note. CES-D = Center for Epidemiological Studies Depression Scale; CHAMPS = Community Healthy Activities Model
Program for Seniors; PA = physical activity.
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effects. Site differences in overall performance
levels regardless of study group may reflect
compositional differences in site populations,
such as age distribution. However, there were no
significant differences in demographic charac-
teristics, staff credentials, quality of programming,
or supplements to programming that would con-
tribute to site differences. We have not explored
site differences because the major test of in-
terest is the site–treatment interaction. The
treatment should be effective in multiple sites
regardless of the nature of the site’s clientele,
and these results support that hypothesis.

Overall, our findings demonstrate that sub-
stantial demand exists for multiple-component
exercise programs. In addition, we learned
that it was possible to maintain this level of
programming—double that which was offered
previously—after funding ended. The findings
also provide strong evidence that community
providers can provide multiple-component
physical activity programs that can provide
measurable benefits to participants. Our
between-group analyses found that treatment
participants improved significantly in exercise
efficacy, adherence efficacy over time, and
adherence efficacy in the face of barriers,
as compared with our control group. Partici-
pants’ involvement in physical activity also
increased by 26% percent over baseline, and
treatment participants experienced significant
improvements in both upper- and lower-ex-
tremity strength at both time points. This is an
important finding because impairment in lower-
extremity performance has been shown to predict
future disability and institutionalization.19–21

Thus, our finding that relatively low-cost pro-
grams (compared with the cost of medical care or
institutionalization) can improve this outcome is
very good news.

US public policy should encourage programs
of the type examined in this study. Multiple-
component physical activity programs should
be supported by local community partners and
by national agencies like the Administration on
Aging and the Centers for Medicare and Med-
icaid Services. Our results suggest that the
expenditures needed to implement these pro-
grams are justified because this kind of pro-
gram can improve health and well-being
among older adults, thus averting future ex-
penditures that will be much larger than the
cost of the programs. The results also demon-
strate that technical assistance with outreach
and marketing can help these programs reach

new participants who are currently not enjoy-
ing the benefits of regular physical activity. j
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