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Background

 

.

 

Despite well-known benefits of physical activity for older adults, about two thirds are underactive.
Community-based programs are needed to facilitate increased physical activity. We examine the effectiveness of
CHAMPS II, an inclusive, choice-based physical activity promotion program to increase lifetime physical activity levels
of seniors. CHAMPS guided participants to choose activities that took into account their health, preferences, and abili-
ties. It offered information on ways for them to exercise safely, motivate themselves, overcome barriers, and develop a
balanced exercise regimen.

 

Methods

 

.

 

A 1-year randomized controlled trial was conducted with physically underactive seniors in a multispecialty
group practice. Changes in self-reported physical activity by group were evaluated using ANCOVA, controlling for age
and sex.

 

Results

 

.

 

Of 173 randomized subjects,

 

 

 

164 (95%) completed the trial. Subjects were aged 65 to 90 years (

 

M

 

 

 

�

 

 74,

 

SD

 

 

 

�

 

 6); 66% were female. The intervention group increased estimated caloric expenditure by 487 calories/week in
moderate (or greater) intensity activities (MET 

 

�

 

 3.0; 

 

p

 

 

 

�

 

 .001) and by 687 calories/week in physical activities of any
intensity (

 

p

 

 

 

�

 

 .001). Control group changes were negligible. Between-group analyses found that the changes were sig-
nificantly different in both measures (

 

p

 

 values 

 

�

 

 .05). Overweight persons especially benefited from this program. The
program was as effective for women, older adults (75

 

�

 

), and those who did not set aside time to exercise at baseline.

 

Conclusions

 

.

 

The program led to meaningful physical activity increases. Individually tailored programs to encour-
age lifestyle changes in seniors may be effective and applicable to health care and community settings.

 

HE increasing burden of health problems and health
care costs of our burgeoning older population requires

more preventive approaches. Regular physical activity is a
prominent strategy, based on a large body of evidence that it
contributes substantially to the health, functioning, and
quality of life of older adults (1–3). Physical activity may
also be associated with less frequent utilization of health
services (4–7).

One is never too old to derive benefits from regular phys-
ical activity. Indeed, those who are sedentary or weak often
gain the most health benefit by becoming more active (8–
10). Further, moderate-intensity physical activity is benefi-
cial (11,12) and easier for older adults to adhere to than vig-
orous activity (13).

Most older adults, however, remain significantly underac-
tive (2). Only about 25% of men and 20% of women aged 65
years and older meet the national guidelines for regular
physical activity (2). In three national data sets, among those
aged 65 to 74, 28% to 37% of women and 18% to 33% of
men reported no participation (2). Among those aged 75 and
older, 38% to 54% of women and 27% to 38% of men re-
ported no participation in any leisure time physical activity.

A critical next step is to implement practical and inclu-
sive community-based programs to increase the physical ac-
tivity levels of sedentary and underactive older adults. Most
physical activity studies of older adults focus on examining
health or fitness outcomes of various physical activity pre-
scriptions or protocols, with physical activity as the inde-
pendent variable. Very few have been designed specifically
to change the lifestyle of older adults, that is, to help partici-
pants make regular physical activity and/or exercise a rou-
tine part of their lives (14). In such studies, the independent
variable is whether or not they received a program of sup-
port for lifestyle changes (15). Participants in such pro-
grams choose the activity or set of activities they would like
to do (with guidance) and set their own goals for increasing
activity. This feature of choice enables individual prefer-
ences, which vary among older adults (16,17), to be taken
into account, as well as readiness to change (18).

This article examines the effectiveness of the Community
Healthy Activities Model Program for Seniors (CHAMPS
II) a lifestyle program based on the personal choice model
that promotes increased physical activity levels. We evalu-
ate the physical activity outcomes of this program using a
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randomized design and determine whether the program
worked equally well for subgroups likely to have more dif-
ficulty changing their physical activity behavior (e.g., com-
pletely sedentary, overweight participants).

 

M

 

ETHODS

 

Subjects/Setting

 

CHAMPS II was offered to members of two Medicare
health maintenance organizations (HMOs) through a large
multispecialty group practice. Eligibility included: (1) being
sedentary or underactive (not engaging in moderate-inten-
sity physical activity at least three times weekly for at least
20 minutes per time and for at least 3 months); (2) having
no serious medical conditions that could limit participation
in light-to-moderate physical activity (unstable angina, un-
controlled hypertension, type I diabetes, or diagnosed with
or hospitalized for chest pain, heart attack, or heart surgery
in the past 6 months); (3) no severe functional impairment
due to multiple medical or psychiatric diseases; (4) not
planning to move from the area within 2 years; (5) English
speaking and cognitively intact; (6) not a participant in
CHAMPS I (19); and (7) living in a community near the
group practice. Only one person per household was eligible.

 

Design

 

A randomized controlled trial was used; eligible subjects
were randomized to the 1-year physical activity promotion
intervention or to a wait-list control group (program offered
at the end of the year). To identify eligible persons and de-
fine the population, an enumeration survey of a random
sample of HMO enrollees was conducted. Eligible persons
were invited to attend an informational meeting where the
program was explained and they were invited to enroll. All
methods were approved by the appropriate internal review
boards.

 

Methods of Recruitment

 

A two-phased proactive recruitment strategy was used.
Initial contact letters (from a group-practice geriatrician)
were sent to 1381 randomly sampled Medicare HMO en-
rollees aged 65 and older. Of the 1134 (82%) directly con-
tacted, 1053 were eligible for the survey, and 893 responded
(85% of those contacted and eligible for the survey). Per-
sons eligible for the intervention were invited to attend an
informational meeting at which the program and study were
described and they were invited to join. Those signing up
were given a packet containing the informed consent, base-
line questionnaires, and a baseline assessment appointment.
Informed consent was obtained at the baseline assessment.
Recruitment details are described elsewhere (20,21).

 

Screening for medical safety.—

 

Because CHAMPS in-
volved individual choice of physical activity, including “on
their own” options, medical screening was conducted to
avoid enrolling individuals who should not initiate an unsu-
pervised physical activity program. A study nurse measured
blood pressure and reviewed a self-report medical history
with each participant. A study physician then reviewed the

medical history and discussed special issues with the nurse;
where questions of safety remained, the participant’s per-
sonal physician was involved in the final approval (22).
Letters were sent to the physicians of all who passed this
screen, notifying them of the program and their patient’s
participation, and asking them to contact study staff if they
had any concerns. Medical history updates were obtained at
each subsequent assessment. No adverse events associated
with the program occurred during the study.

 

Method of randomization.—

 

During a personal enroll-
ment meeting following baseline, subjects were random-
ized. The Efron procedure (23) was used, which promotes
randomization that assures near-equal sample sizes and
good representation on variables of interest (e.g., gender,
age) in both groups at all stages of randomization.

 

CHAMPS Physical Activity Promotion Program

 

CHAMPS II was based on an earlier version of CHAMPS
conducted in congregate housing settings. The first version
was a 6-month program encouraging participation in exist-
ing community-based physical activity classes and pro-
grams as a way to increase physical activity. It was success-
ful in increasing class participation (19).

CHAMPS II was a public health model program that in-
cluded people with a range of health problems on the
premise that there is some beneficial type of physical activ-
ity for everyone. It was based on social cognitive theory and
included principles of self-efficacy enhancement and readi-
ness to change, as well as motivational techniques (24–26).
It also drew from the intervention experiences of research-
ers at Stanford University (12).

The program goals were to encourage and support long-
term increases in physical activity of sedentary and under-
active older adults. Although each participant was in-
structed to start slowly and increase gradually from their
current activity levels, the long-term goal was at least 30
minutes of moderate-intensity activity most or all days of
the week (2,13,27). Participants were also encouraged to de-
velop a balanced program (endurance, strength training,
flexibility, balance, and coordination).

Trained staff assisted participants to develop and main-
tain a physical activity regimen that participants would be
capable of sticking with and could participate in throughout
their lives. Program staff used client-centered motivational,
behavioral, and cognitive techniques to encourage partici-
pants to join classes and programs in the community and/or
to develop a regimen on their own. The program was indi-
vidually tailored; that is, participants were encouraged to
develop a program or regimen for themselves that took into
account their health problems, preferences for type of activ-
ity, ability, and other factors. Thus, activities varied across
individuals. Participants explored ways to motivate them-
selves, overcome barriers, exercise safely, progress slowly
to avoid injury, and engage in appropriate levels of physical
activity in the presence of various chronic conditions and
limitations without hurting themselves. Information, sup-
port, and opportunities for skill building were provided
through an informational meeting, an individual planning
session, monthly group workshops, physical activity diaries,
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regular staff-initiated telephone calls from a counselor,
monthly newsletters, and functional fitness assessments.

The individual physical activity planning session in-
cluded discussion of the participant’s readiness to increase
physical activity, general safety considerations, disease-spe-
cific precautions, and physical activity options and prefer-
ences. Two booklets were provided: 

 

Pep Up Your Life

 

 (28)
and 

 

Exercise and Your Heart

 

 (29).
Each participant had the opportunity to attend ten unique

group workshops. Two initial workshops covered the basics
of exercising safely and exercises to improve cardiorespira-
tory fitness, strength, and flexibility. Attendance at these
two workshops was strongly encouraged. For those unable
to attend, this information was provided by telephone and
handouts were mailed. Additional optional workshops cov-
ered topics such as fall prevention, nutrition, and stress
management; a walking clinic was also offered.

 

Measures

 

Because of the policy emphasis on moderate-intensity ac-
tivity, the main outcome measure was estimated calories ex-
pended per week in at least moderate-intensity physical ac-
tivities (e.g., walking briskly, swimming, using a stationary
cycle, and heavy gardening) having a metabolic equivalent
(MET) value of 

 

�

 

3.0. One MET is the amount of energy
expended sitting at rest (3.5 ml of oxygen per kilogram of
body weight per minute for the average adult). Activities
classified as at least moderate intensity require at least three
times the amount of energy expended sitting (30). We also
examined the effectiveness in terms of estimated caloric ex-
penditure in exercise-related physical activities of all inten-
sities. This is because many underactive older adults will
benefit from increases in lighter forms of activity (e.g., lei-
surely walking, stretching, general conditioning). We present
results on both measures.

The measures of physical activity, obtained from the self-
report CHAMPS Physical Activity Questionnaire for Older
Adults, are described elsewhere (31,32). These other studies
provide evidence of reliability and construct validity; reli-
ability and validity findings for an earlier version of these
measures are also available(19).

 

Methods of Analysis

 

To examine program effectiveness over 1 year in terms
of physical activity (primary study outcome), we con-
ducted analysis of covariance (ANCOVA) using general
linear models to predict each 1-year physical activity out-
come as a function of group assignment (intervention vs
control), controlling for baseline level of physical activity,
age, and sex.

To explore whether the program was equally effective for
important subgroups, we used the same approach but added
an interaction term for subgroup membership by group as-
signment. Four subgroup analyses were conducted for each
physical activity measure. Each included one interaction for
the following subgroups: older age (

 

�

 

75 years), overweight
(body mass index 

 

�

 

27.0), female, and sedentary (did not set
aside time for exercise or recreational sports at screening).

All analyses were performed using SAS 6.12 (SAS Institute,
Cary, NC).

 

R

 

ESULTS

 

Subject Characteristics

 

Over the 5-month recruitment period, we enrolled 173 in-
dividuals (33% of those who were eligible, 60% of those at-
tending an informational meeting). Of the 173 randomized
persons, 164 (95%) completed the trial. Of the 9 lost to fol-
low-up at 1 year, 4 died and 5 dropped out (4 in the inter-
vention and 5 controls). Reasons included serious illness
unrelated to the program and lack of interest in participating
and completing activity diaries. Final subjects (

 

n

 

 

 

�

 

 164)
ranged in age from 65 to 90 years (mean 

 

�

 

 74 

 

�

 

 6), with
66% female and 9% minority (see Table 1). Nearly half of
the subjects were sedentary (did not set aside time for exer-
cise or recreational sports) at baseline. No differences be-
tween those who completed the trial and those who did not
were observed in demographic, health, or physical activity
level variables. As a public health model program, we
aimed to be as inclusive as possible by including those with
a variety of chronic conditions. Thus, subjects had a range
of health conditions.

No significant differences were observed between the in-
tervention and control group on any baseline demographic,
health, or physical activity variable, supporting the ade-
quacy of the randomization process

 

.

 

Table 1. Sample Characteristics at Baseline

 

Characteristic

Total
Sample

(

 

N

 

 

 

�

 

 164)

Randomized Group*

Intervention
(

 

n

 

 

 

�

 

 81)
Control
(

 

n

 

 

 

�

 

 83)

Age
Mean, 

 

SD

 

74.4 (5.9) 74.3 (5.9) 74.6 (5.8)
Range 65–90 65–90 65–87

Education (%)
High school or less 18.9 18.5 19.3
Some college 25.0 23.5 26.5
College degree 27.4 28.4 26.5
Some graduate school 6.7 7.4 6.0
Graduate degree 22.0 22.2 21.7

Female (%) 65.9 69.1 62.7
Income (%)

Less than $20,000 19.1 15.8 22.4
$20,000 to $40,000 46.1 48.7 43.4
More than $40,000 34.9 35.5 34.2

Minority (%) 8.5 8.6 8.4
Married (%) 56.1 59.3 53.0
Employed full or part time (%) 15.2 14.8 15.7
Self-rated health fair or poor (%) 11.6 11.1 12.0
Hypertension (%) 39.6 42.0 37.4
Arthritis or joint problems (%) 64.6 70.4 59.0
Cardiovascular problems (%) 15.9 19.8 12.0
Asthma, chronic bronchitis, or

emphysema (%) 9.8 7.4 12.0
Diabetes (%) 7.3 8.6 6.0
Does not set aside time for exercise

(sedentary) (%) 44.5 43.2 45.8

*None of the measures differed significantly between the intervention and
control group.
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Physical Activity Outcomes

Main effects.—

 

Those in the intervention group increased
their estimated caloric expenditure in moderate-intensity (or
greater) activities more than those in the control group:

 

F

 

(1,159) 

 

�

 

 8.84, 

 

p

 

 

 

�

 

 .003. Using the same approach, the
intervention group also increased their caloric expenditure
in all activities significantly more than the control group:

 

F

 

(1,159) 

 

�

 

 9.06, 

 

p

 

 

 

�

 

 .003. Within-group analyses indicated
that those in the intervention group increased their esti-
mated caloric expenditure in moderate-intensity activities
by 487 calories per week (

 

p

 

 

 

�

 

 .001) whereas the control
group changes were negligible (

 

�

 

5 calories/week; see Fig-
ure 1). Similarly, estimated caloric expenditure in all activi-
ties was increased by 687 calories/week in the intervention
group (

 

p

 

 

 

�

 

 .001). Again, the control group did not change
(

 

�

 

10 calories/week).
For both physical activity measures, residuals were ex-

amined with regard to outliers, distributions, and fit, condi-
tional on each of the four variables in the model (group,
baseline physical activity level, age, and gender). On the ba-
sis of these findings, we judged that the models fit well. A
sensitivity analysis using a more conservative “intention to
treat” approach, in which the last known value of physical
activity level was used for the 1-year value in the AN-
COVA, produced virtually identical results.

 

Interactions.—

 

Results of the interaction tests indicated
that the program was as effective for women, the older age

 

group, and the sedentary as it was for their counterparts (

 

p

 

 

 

�

 

.10 for moderate-intensity (or greater) activity and 

 

p

 

 

 

�

 

 .25
for all activities). For persons who were overweight, the in-
teraction was significant for both moderate-intensity activi-
ties: 

 

F

 

(1,157) 

 

�

 

 6.21, 

 

p

 

 

 

�

 

 .05) and all activities: 

 

F

 

(1,157) 

 

�

 

7.38

 

, p

 

 

 

�

 

 .01. Overweight persons in the intervention group
increased their physical activity (in a way similar to the
nonoverweight); overweight persons in the control group
decreased their physical activity levels (in contrast to non-
overweight people in the control group who did not change).
The interaction is plotted in Figure 2 for “all activities.” The
pattern for moderate-intensity activities (not presented) is
nearly identical.

To explore whether this interaction was observed when
using a caloric expenditure measure that was not adjusted
for weight, we repeated the tests using a measure of METS/
kilogram of body weight/week. The interaction remained
significant for all activities (

 

p

 

 

 

�

 

 .05) and showed a trend for
moderate-intensity activities (

 

p

 

 

 

�

 

 .07).
Because of the overweight interactions, we explored

whether the trial was associated with any weight loss.
Within-group analyses indicated that those in the interven-
tion group reduced their body mass index (BMI), based on
self-reported weight and height, by .496 (

 

p

 

 

 

�

 

 .0001),
whereas those in the control group did not change (.004,
NS). The weight loss in the intervention group is equivalent
to approximately 3 lb. For between-group comparisons, we
used ANCOVA, predicting BMI at 1 year as a function of
baseline BMI, controlling for age and sex. Between-group
comparisons indicated that these differences between
groups were significant: 

 

F

 

(1,154) 

 

�

 

 8.45, 

 

p

 

 

 

�

 

 .01.

 

D

 

ISCUSSION

 

The fact that the CHAMPS II program achieved a sub-
stantial and meaningful level of increased physical activity
participation over 1 year is very encouraging. The magni-
tude of increase of nearly 500 cal expended per week in
moderate-intensity or more vigorous activities is equivalent
to adding approximately a 1-mile (i.e., about 20 minutes)
brisk walk 5 times a week to a person’s previous physical
activity regimen. Similarly, the increase of nearly 700 cal
expended per week in all activities is equivalent to adding
five 1-mile brisk walks per week along with additional ac-
tivities such as leisurely walking, general conditioning exer-

Figure 1. A, Estimated caloric expenditure per week in moderate-
intensity physical activities, baseline and 1-year. F(1,168) � 8.84, p �
.003; �487, p � .001; �5, not significant. B, Estimated caloric expen-
diture per week in all physical activities, baseline and 1-year. F(1,168) �
9.06, p � .003; �687, p � .001, �10, not significant.

Figure 2. Estimated caloric expenditure per week in all physical
activities by overweight category and group. F(1,157) � 7.38.
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cises (e.g., calisthenics), stretching, or gardening. The types
of physical activities in which enrollees in the intervention
group participated at the end of the year varied; the most
prevalent were walking leisurely, gardening, stretching/
flexibility, heavy housework, and walking briskly.

As noted earlier, the CHAMPS II approach falls under the
rubric of “lifestyle” physical activity interventions (15). The
main feature of lifestyle interventions is that individuals
choose their own form of activity rather than having the
types and/or intensities of activities prescribed by the study.
This feature makes lifestyle approaches particularly appeal-
ing for achieving the public health goals of increased activ-
ity for the older adult population. One of the few programs
for older adults that is similar to CHAMPS II is the Gronin-
gen Active Living Model (GALM) developed in The Neth-
erlands (33). The GALM program uses behavioral change
strategies to stimulate leisure-time physical activity partici-
pation. The Dutch program includes a 12-week introductory
phase and a 1-year follow-up phase. As in CHAMPS II, the
program uses an individually tailored approach in which the
type, format, intensity, frequency, and location of the activ-
ity is based on the participants’ needs. The GALM program
has not yet been evaluated fully. There are only a few other
studies in which the type and intensity of physical activity
were chosen by participants, with guidance from study staff,
but none of these focused on older adults (15,34,35).

Because of the paucity of information on how well physi-
cal activity interventions work to increase physical activity
for subgroups, our findings that the program appeared to be
as effective for women, the sedentary, and older age groups
help to fill this gap. The little evidence available pertains to
program effectiveness by gender and is inconsistent (14). In
Project Active, aimed at adults aged 35 to 60, men were
more likely to increase their physical activity at the 6-month
assessment (36); however, this was not true at the 24-month
follow-up (37).

Even more interesting is the finding that the intervention
was particularly useful in increasing physical activity for
overweight persons. Others have found that overweight per-
sons assigned to at-home exercise were more likely to adhere
than those assigned to group-based exercise (38). It is possi-
ble that their increased participation in this study was facili-
tated by the individually tailored focus of CHAMPS in
which overweight persons chose their own form of activities.

Our exploratory finding that those in the intervention
group reduced their BMI significantly was unexpected. A
reduction of BMI equivalent to a loss of 3 pounds, although
not large, is consistent with the findings that overweight en-
rollees increased their activity as much as they did. One ran-
domized trial of younger overweight women found that a
lifestyle approach to physical activity focusing on incorpo-
rating short bouts of activity into their daily schedules, as
opposed to structured aerobic exercise, helped women main-
tain their weight loss longer (both approaches were com-
bined with diet changes) (39).

Limitations of the CHAMPS II study from a public health
perspective are that the sample was fairly well educated and
did not include many minority participants (due to their lim-
ited representation in the local population), as well as the
fact that the study was conducted in a high quality health

care setting. Thus, the program may not be generalizable to
more vulnerable populations. On the other hand, offering
the program to a well-defined population such as members
of an HMO is practical, allowing us to use outreach recruit-
ment methods. An outreach approach enables better repre-
sentation of the target population than would be possible
through advertisements at local venues.

Strengths include the randomized controlled design and
the high level of subject retention (95%). We attribute the
minimal subject loss to the fact that subjects were not pres-
sured to participate in physical activity, but were encour-
aged to complete the assessments. Another strength is the
relatively high rate of enrollment from those in the HMOs
who were eligible (33%). This rate is considered high rela-
tive to other studies that have used population-based recruit-
ment strategies (12) because it required a 1-year commit-
ment to complete monthly forms and quarterly assessments.
We represented a broad range of ages (65–90 years) and had
inclusive eligibility criteria, particularly with respect to
health. Indeed, the proportion of those with various chronic
diseases is roughly comparable to the proportion in the
older adult population (40). These features make this pro-
gram appropriate for most older Americans.

Future research could test the program’s effectiveness in
more diverse settings and communities, particularly settings
that include more minority groups and persons with lower
socioeconomic status. The program would probably need to
be adapted to match the needs, interests, and resources of
other communities and settings. Future studies could test the
mechanisms by which the program is effective, for exam-
ple, through enhanced self-efficacy or reduction of barriers
to exercise (41). Finally, information on whether this pro-
gram or others like it can reduce the costs of health care
(7,42) will aid decisions about adopting such programs in
health care settings. In sum, results indicate that the pro-
gram was successful in promoting meaningful increases in
physical activity. We believe that one of the major strengths
of this program is its ability to be translated into other health
care and community settings.
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